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Presentation overview

* Data sources
e Canner/processor
* Logbook
* Observer
e Port-sampling

* Estimated quantities

e Catch
* General methodology
* Estimation for strata with no port-sampling data (‘substitution’)

* Matching fleet totals
* Length composition




Data sources
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* Canner/processor
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Data sources

e Observer Total Number ~ Trips Sampled  Trips Sampled by ~ Combined Sampling
. . . Year of Trips by the IATTC  National Programs Coverage (%)

* Primarily large purse-seine vessels e » - -
* Coverage at or nearly 100% since 1992 G o 7 2
* Detailed data: o8 331 24 ¥ 106
. . s ey 98 ;
* Vessel fishing activities 986 296 o4 2 208
. . . 1987 473 125 80 433
e Retained catch, discards (weight) o8 sos 159 : 382
* Fishing locations, dates, set types ey B 2 " 499
1992 427 279 140 98: 1

From Joseph 1994

* At-sea reports and Set summaries
* Preliminary observer data source for set-level
catch (weight)
* Includes set type, date, 5° area
» Superseded by full observer data once those
data are processed




Data sources: comparing canner/processoemrand observer
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Data sources: comparing canner/processoemrand observer

Cannery BET (1)
Enlatadoras BET (t)

Cannery tropical tunas (1)
Enlatadoras atunes tropicales (t)
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BET GLM

Tropical tuna GLM

Estimated slope % Dev Estimated slope % Dev
2015 (232) 0.64 (s.e.=0.104; p < 0.01) 54% 0.96 (s.e. = 0.005; p < 0.01) 99%
2016 (221) 0.64 (s.e. = 0.049; p < 0.01) 62% 0.96 (s.e. = 0.007; p < 0.01) 98%
2017 (250) 0.79 (s.e. =0.083; p < 0.01) 58% 0.97 (s.e. =0.004; p < 0.01) 99%
2018 (230) 0.74 (s.e. = 0.053; p< 0.01) 69% 0.99 (s.e. = 0.008; p < 0.01) 99%
2019 (201) 0.75 (s.e. =0.061; p< 0.01) 69% 0.96 (s.e. = 0.005; p < 0.01) 98%

 Comparing canner/processor, observer, by trip:
Similar for total tropical tuna catch

(BET+YFT+SKJ)
Differ for species catch




Data sources: comparing canner/processoerrobserver, logbook

Comparison by species and year:1995-1997
YFT

Comparison by species and year:1995-1997
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Question re: area of fishing activity, Class-6-vs: Class 1-5

Number of floating-object (OBJ) sets (2015-2021)
blue: <=23 sets; green: 24-385 sets; orange: 386-935 sets; red: > 935 sets

Class 1-5 purse-seine vessels tend to fish =
more coastally, compared to Class 6 vessels.

Class 1-5

Class 6
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Number of unassociated (NOA) sets (2015-2021)
blue: <=28 sets; green: 29-83 sets; orange: 84-222 sets; red: > 222 sets
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Question re: P-S fleet segments (CIas?—G vessels)
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Cluster analysis methods described in; ICES Journal of Marine Science (2018),
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Data sources

* Port-sampling

1an 120 100 B0

 Two-stage protocol (vessel well; fish within a well) Y {/,.r
* Opportunistic, but catch in well must all be from same stratum | Ny R
e Strata: month x sampling area x set type x vessel size category ; li""=-‘;5="gijj-:. o
L _l_ I-C\_F;TJ ]

* Well-level data:
* Length composition (1975-1999)

* Well sample: measurements of ~ 50 fish per species . 1 - "'1‘;\_;,“.
e Species and length composition (from 2000 onwards) ;-’
* Counts for species composition S " G ol

» Separately, fish selected for length measurements
Well sample:
* measurements of ~ 50 fish per species;
e counts of 100+ fish for species composition.
» Total tropical tuna catch for the well (weight)

* Coverage
* Annually about 50%-60% of Class-6 vessel trips, 10-20% of Class 1-5 vessel trips.
* Coverage of wells is considerably less.




Estimated quantities: general catch estimation'methodology

* Total catch by species
* Estimates provided by strata (area x month x set type x vessel size class category).
* For the assessments: stratum estimates summed over months, vessel categories, and
possibly areas, to obtain estimates by fishery area x quarter x set type.

e 1975-1999
e Species catch sources: canner/processor; observer; logbook.
* Species composition from these sources considered inaccurate.
 Therefore, species catch is adjusted based on correction factors computed from
the 2000 — 2004 species composition estimates.
* Adjusted species totals prorated to strata using species stratum proportions from
observer and logbook data.

Material from: Suter 2010 & Tomlinson (1992, 2002, 2004), as cited in IATTC Document WSBET-02-06



Estimated quantities: general catch estimation'methodology

e Total catch by species
* From 2000 onwards
e Catch (BET+SKJ+YFT) sources: canner/processor; observer; logbook
* Observer and logbook data used to prorate BET+SKJ+YFT catch to strata.

* Port-sampling data used to estimate the species composition by stratum,

W

considering different average weights among species ( ) and that sample species

i ) are from numbers, not weight:
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Estimated quantities: ‘substitution” (2000-and-onwards)

e (Catch estimation for strata with catch but no port-sampling data RS e 2 b
 For estimates based on the sampling areas, there are a total of 780 possible 1 =
b N

strata (= 13 areas x 12 months x 5 set type — vessel categories). o i i S A

* Onaverage, about 64% of these 780 strata had catch in any given year during
2010-20109.

*  Many of the strata with catch had no port-sampling data: on average, about
73% of the strata with catch, representing 24% of the annual fleet catch, had
no port-sampling data.

 Most of these strata, individually, had proportionally little catch.

 With fewer areas (e.g. new fishery areas), there may be fewer strata with
catch but no port-sampling data; however, the problem will likely persist.

 Reasons for strata without port-sampling data include:
« sampling does not occur in all ports where catch unloaded;
*  mixed-stratum wells not sampled;
 sampling characteristics (sampling opportunistic, active strata not known
in advance, coverage of wells relatively low).




Estimated quantities: ‘substitution’

In the catch estimation methodology, port-sampling data
from ‘neighboring’ strata are used to estimate the species
composition of catch of strata with no port-sampling data.

A set of hierarchical rules define the choices of ‘neighbors.’

The length data of the neighboring stratum is
‘erown’/’shrunk’ to the month of the stratum with no port-
sampling data, if necessary.

Even though the substitution rules are fixed, neighbors used
as ‘substitutes’ for the same stratum may be different in
different years.

Substitution can effectively change the catch estimation
‘model’ from one year to the next, which may introduce
added variability into the catch time series.
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Example of some of the substitution rules for area

1 2 3 4 5 6 7
8 1 10 5 7 7 9
2 4 9 8 9 13 6
4 8 2 3 3 5 5
3 3 4 2 6 12

5 10 5 1 4 9




Estimated quantities: matching fleet totals«(2000 onwards)

 There is an estimation challenge created by using different fishery definitions
for each species.

* |n current sampling/estimation framework, the sum of estimated catches of
the three species for the EPO (or stratum) should equal the total fleet catch
of tropical tunas for the EPO (or stratum) obtained from canners
(processors)/observers/logbooks.

 When fishery definitions differ by species (and estimation is done by
species), the above is not guaranteed.




Estimated quantities : matching fleet totals{(2000 onwardsO

* Within the current sampling/estimation framework, several possible options to address
this:

Define sub-areas for catch estimation that can be combined to produce the fishery areas used in each

assessment.

 This approach has been used in the past.

* It can be problematic if the sub-areas must be very small because there may be no port-sampling
data available (i.e. more ‘substitution” might be required).

Estimate for two of the three species separately

« The EPO estimate for the third species is the total fleet catch of tropical tunas minus the EPO
estimates for the other two species.

* The EPO estimate for the third species is prorated to fisheries using the fishery species
proportions computed from observer/logbook data.

 This could produce poor fishery-level estimates of the third species if species proportions in
observer/logbook data are highly accurate.

Other options?




Estimated quantities: length compositionmsss

* Length composition of the catch is estimated using port-sampling data
 Estimates are numbers of fish in 1 cm length bins.

 Estimated numbers at length are obtained by multiplying the well-level estimates of proportion at length,
combined across sampled wells (j), by the estimated total catch in numbers for the species (i) in the
stratum.

e Strata without port-sampling data are not used to obtain the estimates for the stock assessments.

 1975-1999

e 2000 onwards




Estimated quantities: other size compositiontestimates

* Species-specific weight composition of the catch from observer data
* Estimates of species weight per set in 3 weight categories: small, < 2.5 kg; medium, 2.5 - 15 kg; large, >

15 kg.

*  Weight composition data are available for all Class-6 vessel sets (i.e., at high spatio-temporal resolution).

« However, weight categories are coarse and estimated by eye; and, concerns have been expressed about
the accuracy of the species amounts and identifications.
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Estimated quantities

* Length composition estimation equations in more detail
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