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1. ABSTRACT

Aquantitative, spatially-explicit risk assessment for 25 taxa ddlbatrosses and petrelgpotentially
caught in surface longline fisheries by participating Members of theCCSBT Australia, Japan,
Korea, New Zealand, South Africaand the Fishing Entity of Taiwan is described This 2025
Spatially Explicit Fisheries Risk AssessmentSEFRA builds on the 2024 SEFRAabled at the
##3" 460 %2 37" p.Diagkobkticd siygekt that the625 SEFRA model had converged,
fitted the data very well, and did not appreciably update any of the priors for biological inputs.
The key concerns raised about the 2024 iteration have been resolved in the 2025 iteration in
that: conflicts between estimated overlap of fishing and seabirds and the observed captures (i.e.,
the presence of observed captures where the estimated overlap waero) have been resolved;
and the fitted models no longer require implausible updates to theriors on biological inputs.
5PAAOET ¢ OEA AOAEI AAT A ET £ OI AGETT 11 OAAAEOA AE
AADOOOAOGG O1 1 Ax E A devel(&r GighgEFcépfuie data (a8 bppoSed to Bp@cies
level, where available) was by far the most influential chang&he broad patterns of estimated
OEOE xAOA OEIEI AO ET OEA ¢m¢t AT A ¢mqgu 3%&2! 114
Tristan albatross and Sooty albatross were the taxa estimated to be at highest risk in both model
iter ations. The estimated risk for many seabird taxa was higher in the 2025 SEFRA than in the
2024 SEFRAecause he lower risk for many taxa in the 2024 SEFR&ppearsto be largely an
artefact caused bydata conflicts andthe consequentupdates to biological priors.At the scale of
5-degree squares, estimated annual deaths of great albatrosses and mollymawks were highest
in the Tasman Seaouth-eastern Indian Ocean and soutieastern Atlantic Ocean. Sooty albatross
deaths were highest in the soutkeastern Atlantic Ocean andin the Tasman Sea. Deaths of
medium petrels were highest around South Africa and off Namibia, and in the soutfastern
Pacific Ocean. The 2025 SEFRA was not very sensitive to fittingcapture dataaggregated to
family-level (or higher) but was somewhat more sensitive tditt ing only to data from 201272019
(asin the 2024 SEFRA). This is thought to be due to lower catchability in more recent yeaks.
2025 SEFRAwith three time-blocks (201272016, 201722019, 202072023) appears toprovide
useful estimates of catchabilityand mortality for great albatrosses and mollymawksCatchability
was estimated to be somewhat lower since 2020 for some fleets. Several uncertainties and
caveatsremain but the 2025 SEFRA is considerdd be a substantial improvement on the 2024
version.

2. BACKGROUND and INTRODUCTION

The issue of substantialnteractions between SBT fisheriesand seabirds was well recogrsed

even at the time of establishment of the CCSBT in 19%h initial draft of recommendationson

reducing the incidental bycatch of seabirdsvas developed in 2006 at thesth meeting of the

CCSBT Ecologically Related Species Working Group (ERSW@)ich ignited the debate

whether the CCSBT can make binding measures for ERS related iss8edsequently the 7th

meeting of ERSWG could not reach agreement on draft recommendatomhe debatearound

01 OE1l ¢mpy xEAT OEA ##3"4 ACOAAA 11 OEA 2A0I10
Species measures with those of other tuna RFMOs at the 25th Annual Meetiwhjch was

updated at the 28th Annual Meeting in 2021.

A Performance Reviewwas conducted in 2008that critici sedthe ERSWG and pointetb, at the

very least,aneed to assess the risks and impacts of SBT fisheries on ERS species and adopt an
appropriate mitigation strategy to address those risks and impacts. In response, the 15th
Annual Commissionmeeting in 2008 agreed to develop a noiinding recommendation for the
CCSBT coveringpycatch mitigation for seabirds, sea turtles and shark&dditionally, it agreed

to develop a Strategic Plan and established Steyy and Fisheries Management Working
Group. The Plan was adopted & Special Meeting held in 2011, which included three items
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and seven actiontems under the ERSVG

In 2014, the Strategy and Fisheries Management Working Group wasestablished to discuss
revisionsofthe action plan. At the same time, following theecommendation of ERSW{ small
technical group, Effectiveness of Seabird Mitigation Measures Technical Group (SMMTG), was
established to provide advice to the ERSWG on feasible, practical, timely, and effective
technical approaches for measuring and monitoring the effectivenesof seabird mitigation
measures in SBT longline fisheries. Both groups tabled tineeports in 2015. The ERSWG took
the SMMTG recommendations to progressnitwo directions: 1) undertaking a global
assessment of seabird bycatch collaboratively among all tuna RFMOs through the support of
the ABNJ Tuna Project Seabirds componethtat was concluded in 2019 Abrahamet al2019),
and 2) developing anERSWG work planThe latter led to the development ofhe CCSBT Multi
year Seabird Strategywhich wasadopted at the26th Annual Meeting of CCSBT

A range of actionsto be undertaken under each specific objectivef the Multi-year Seabird
Strategywas developed athe 14th meeting of ERSWG in 202dnd adopted by the 29th Annual
meeting of CCSB,Twhich includedan action to Qipdate SEFRA seabird risk assessmar(iLE)
with New Zealand and Japan volunteering to take a lemg role inter-sessionally. This would
Al O1 Al 11 ssesstheBmulative irfpActs of fishing for SBT on seabirds, particularly
threatened albatross and petrel species, across tuna RFMOs includireydloping methods for
extrapolating seabird bycatch levels and seabird bycatch rates to identify total mortalities and
total mortality rates6 j 0$q O AA O1 AAOOAEAT 8

New Zealand and Japaheld initial discussionsin Wellington, New Zealandn June 2022and
agreed ona tentative work plan that included two technical workshops, one online and the
other hybrid, and one faceto-face data preparatory meetingAppendix 1). It was also agreed
that the CCSBT collaborative assessment woulikgin after the completion of a seabird risk
assessmentof fisheries within New Zealand andwould be developedbasedon the model
developed for the New Zealand domestic risk assessment.

Following the decisionat the 29 meeting of the Commission to hold one technical workshop
before ERSW@D5, the original work plan was modified to hold one combined meeting to
review the Spatially Explicit Fisheries Risk AssessmenSEFRA procedure developed byNew
Zealandand to agree on basic data requiremestn 2023, and one assessment meeting online
but with voluntary participation face-to-face.

The first technical workshop(hybrid) was heldin Wellington, New Zealandfrom 21 to 22 June
2023 with the participation of Australia, Japan, Bw Zealandand the Fishing Entity of Taiwan.
Agreed outcomes from the meeting can be founid Appendix 2. The meeting agreed tie first
collaborative assessmentwould be based on the best available science and knowledged
provide a basis forfuture regular assessmens with continuous improvements. The technical
workshop agreed a range of basic assumptions, the timgeriod subject to the analysis, a range
of species to be coveredhnd the temporal and spatial resolutions.The workshop established
two expert teams 1) for reviewing seabird biological parameters and distribution data, an@)
for incorporating modifications agreed at the workshop and evaluang them, together with
the draft work schedule.

A review of biological parameterswas shared among the group in January 2024The New
Zealand domestic seabird risk analysis was concludedh October 2023 and the program
package including seabird observed catch and effort preparation packages providedin late
2023. Thereafter, the Membersprocessed the observed seabird catch and effort data aman
the model for catchability estimation independently, using each - A1 A A dbthéstic
information.

The second technical workshop (hybrid)was held in Wellington, New Zealandfrom 27 to 29
February 2024 with participation from Australia, Japan, New Zealand aride Fishing Entity of
Taiwan. The workshopreviewed the model outputs stepby-step and evaluated the reliability/

feasibility of estimated parameters. Theworkshop noted problems in estimating species

CCSBT 2025 SEFRA s 4



specific catch mainly due to potential errors in observed seabird identification and a
mismatch in overlap caused by partial coverage of bird density distribution information with
tracking data.

Consequently the workshop agreed to further modiy the model by incorporating new
aggregation as a species complefor those species difficult to identify atspecies level
Observed capture and observed overlaps wersummed across species within the species
complex during the model fitting. Therefore, the model wouldignore the species identification
confusion within a species complexout would make a predictionof total mortality at species
level relying on the overlap information (discussed further in section 4.2). The revised
procedure wasreviewed at an online discussion held ord April 2024 that confirmed general
consistencies between the predicted and observed catchesth the agreedaggregations

The technical group examinedhe outputs of the modified model includingthe estimates of
total bycatch mortalities and corresponding risks aanonline discussion held or23 April, 2024.
The technical groupnoted that at least two of the biological parameters (the number of
breeding pairs andthe probability of breeding for some speciesshow a largeshift away from
the priors when the model was run(discussed furtherin Section4.3). This would impact on
the assessment o€atchability estimatesand evaluation ofrelative risks in particular for small
albatrosses (mollymawks)and medium petrels so he model outputfor those species groups
should be interpreted carefully.

This document describe the process andresults of the CCSBT collaborative seabird risk
assessmentfor the surface longline fishery using the SEFRA framework. The document
includes the methodology used, assumptions, input datand their preparation, initial review
results and subsequentmodel modifications, and the final outputs. The documentis focused
on the description of facts and observations andoesnot include interpretations, particularly
on potential implications for CCSBT seabird management.

While the outputs ofthe SEFRA update arexpected to provide a basis for addressing other

actions inthe CCSBTMuWUAAO 3 AAAEOA 3 00AO0AcuUh ETAI OAET ¢ 0OI
OAOCAO &£ O OAAOAEIT ¢ OEA 1 AOGAl 1T &£ EIi PAAO 1 £ 3" 4
O1 gr&e/on the list of priority species and corresponding management targets, taking into

account the status of seabird population, distributional overlaps with SBT fisheries, and

significance of SBT fisheries in their mortalitg(1D), A T A&staflish arobust definition of high

risk areas that takes into account the precautionary approadh(1F), such considerations are

left to the individual Membersand subsequentdiscussiors at the ERS.

3. METHODS
4EA 3%&2! 1 TAAl xAO AAOGAA 11 OEAC
2024; Edwards et al., 2025b) and isdescribed here in full forclarity .

OO0AMONEI O ##3"

3.1 General concept of SEFRA

The Spatially Explicit Fisheries Risk Assessment (SEFRA) framework used in this risk
assessment was developed and has been wéd in New Zealand as standard procedure to
estimate the risk to seabirds and other protected species caused by commercial fishing
(Edwards et al. 2023 Abraham et al. 2017, Sharp 2019and subsequently applied to the
capture of albatrossesand petrelsin southern hemisphere longline fisheries Qchi et al 2018
Abraham et al. 2019. A glossary of model terms is provided iMable 1.

The framework is designed to accommodate multiple species and fisheries simultaneously,
constructing risk profiles as a function of spatial and temporal overlap. Application has been
primarily within the New Zealand Exclusive Economic Zone (EEZ; e.Richard & Abraham

2015, Richard et al. 2017, 202)) but, since seabirds migrate widely across the southern
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hemisphere, a comprehensive assessment of the fisheries risk needs to account for all the
fishing effort that may be encountered ashe birds move through international waters. This
has motivated application of the method irawider context.

The SEFRA approach is a quaspatial model where temporal and spatial overlap of the
seabird distribution and fishing effort are used topredict catch. Parameterisation of the
capture rate per unit of overlap occurs via a fit to fisheries observer capture data, and total
captures are calculated by multiplication of the total overlap (including the unobserved
component) with this estimated rate (referred to as the catchability). Deaths are calculated
from the predicted captures using a mortality multiplier that accounts for the probability of
dead capture and cryptic mortality. Following estimation of the total deaths, the SEFRA
approach often quantifies risk using a limit reference point referred to as the Population
Sustainability Threshold (PST; Sharp 2019).

PST per speciesis calculated as:
UYYE'[°tl tu i pQ

wherei isthetheoretical unconstrainedmaximum population growth rate (i.e., under optimal
conditions and in the absence of density dependent constraints), arid is the total population
size, which we assume in the current setting to be the total number of adults. is an
adjustment factor used by management to ensure that deaths equal to the PST correspond to
a defined population stabilisation or recovery objectiveln this risk assessments was setto 1

Risk ratios per species arealculated as:
a2 O
OEOKO Ef)_I_YY icq

However, this assessment only considerishing using surface longlines by CCSBT members
and, therefore, cannot estimate overall risk to the population from fishing. Since the PST
reference point is designed to allow a measurement of risk, and includes management related
tuning parameters,the comparison of deaths to the PST may be misleading. Following the 2024
CCSBT risk assessmentherefore, the 2025 SEFRA comparedeaths with the theoretical
maximum growth rate in numbers per year, i.el, t0 , using relative mortalities defined as:

PRI o
OAl AIOIIID&AITEf—L?—U joq

The relative mortality approach typically provides the same relative ranking as that achieved
using the PST reference point, because tleterm is commonly assumed to be the same for alll
species during comparative assessments.

3.2 Seabirds potentially at risk of capture in the CCSBT fishery

Estimates ofseabird populationsize are typically reported as thenumber of breeding pairsper
colony. The number of adults per speciesi( was therefore calculated from the global sum of
the number of breeding pairs and the probability of breeding:

0" Ct—— itq
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The number of adults available to be caught by longline fishing fleet¢ CCSBMembersduring
any month of the year was determined from the probability that they are in the southern
hemisphere (SH), the probability that they are breeding, and whether they are likely to be
attending the nest whilst doing so. The number of available adults pspecies and month(& )

is:

6p 0" tp 0"t0}F 0% juq
Outside the breeding season the probability adittending the nest is typicallybreeding-iszero,
(i.e. -and0'} 1), and all adults in the southern hemisphere are considered available to
fishing gear.

The number of adults available for capture by CCSBT longline fleets { ; Equation 5 was
used for predicting captures and fitting the model, whereas the total adult population size
(6" ; Equation 4 was used for calculation of the risk ratios and relative mortalities.

3.3 Spatial overlap

The SEFRA model requires that the individuals available to be caught are represented as a
spatial distributio n. In this case, spatial distributions were estimated from tracking data (see
Section4.2). The spatial distribution is treated as a fixed data input and described using a
density term (Qf, ;) per speciesi, grid cellwand month & . Specifically, iy,  is the number

of birds in grid cell®and 0 is the area of grid celtoin square kilometres,then:

, Wh R

Q R R — .
hh 5 iB Wh § ted
The valuewy r ¥B wj, j is effectively being treated as the multinomial sampling probability
of an individual being in grid celloduring that month. The absolute density, in number of birds
per square kilometre, is therefore:

Vi Qpptds ixa
If fishing effort (& ) for each fishery group™Qs allocated to grid celle, and assuming a

uniform distribution of birds and fishing effort within that cell, then we can construct an
overlap metric that measures the opportunity for interaction between a bird population and
fishing effort:

T OAGH ADO f Iy juq

The overlap provides a measure of the exposure of birds to fishing effort at a particular time
and place, relative to the population as a whole. To estimate the catchabyliSEFRA uses the
density overlap,\ , given by

g WO f VR g -
R L OOR R A joq

The density overlap is a summation across grid cells and months, per species and fishery, and
provides an input to the regression model.

3.4 Prediction of captures per species

CCSBT 2025 SEFRA s 7



Multiplication of the density overlap (N ) with the catchability (] ;) yields the model
predicted captures per species and fishing fleet:

6r NAtYF el
The catchability itself is afunction of fishery group ('Q and species group §) covariates:
Pis 11 1y ippQ

where the fishery group coefficient is centred on the intercept term, with deviations around
this intercept constrained to sum to zero. Species group coefficients ¢ ) were specific to the
fishery group and were similarly constrained to sum to zero. This allowed the catchability per
species group to deviate from the fishery group effect in a fishery grougpecific manner.

The probability of live capture was a function of fishery group 'QQ and species group §)
covariates:

TTCEHEO 1 1 Ty el

where[ is an intercept term and with coefficient§ and ¢ similarly constrained to sum to
zero.Predictor coefficients for the catchability [ andf ¢ ) and live capture ( andl g ) were
given standard normal priors, whereas the intercept term$ and[ , were given improper
(unbounded) prior distributions.

3.5 Prediction of captures per capture code

The model predicts captures per species. However, observed captures of seabirds are not

always identified to a species level. In order to fithe model to observed captures, it is
necessary to assign the predicted captures per species to one or more capture codes that reflect

the taxonomic resolution of identifications by observers Table 3). For example, captures of

"EAOI T80 Al AAOOT 60 1 AUu EAOA AAAT EAAT OEZEAA Ol
genus (DIZ) or family (ALZ) level, or as an unspecified bird (BLZ).

A vector of probability terms is used topredict the captures per capture code , which are a

set of probabilities describing the taxonomic resolution to which a species capture is identified

(Edwards et al., 202B). These probabilities are estimated per fishery group, but thé&Q

subscript is omitted for clarity of presentation:

“ H‘ O h‘ 1 hl 0 jqu

4EA OOOACAT 008 DPOT AAAEI EOU OAOI OAEkwir 81 AADOC
part of a species complex (Table 3Y.his approach requires the condition that there is at most

one capture code per species at each taxonomic resolutidrhis required adjusting the capture

codes used for the initial data preparationwith the removal of speciesspecific capture codes

for the royal albatrosses, i.e., southern royaliomedea epomophonaand northern royal

albatross ([D. sanford), and blackbrowed albatrosses, i.e., black browed Thalassarche

melanophrig and Campbell blackorowed albatross (T. impavida). Otherwise, the capture

codes used for the initial data preparation were consistent with those used in the 2024 risk

assessment (Anon., 2024).
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We can also define:

“icAT 00 OOACAT OOAT O _
13 13 13 113 U
VEAT E1 U OOACAT ODAT OOUEAT EI U jpvq

"Rl AOO OOACATI OOAT OOWEAT EI A1 AOP

These are the cumulative probabilities, i.e., the probability of a capture being recorded at that
OAgi 111 EA OAOI 1 OOEIT 10 EECEAORh T0O0 O OAO 1 AAOGO
albatross,“ ¢ A7 giges the probability that a captured individual was identified as a great
albatross (DIZ), and‘ ¢ 47 thg probability that the individual was identified as either a great

albatross (DIZ) or an unspecifiedroyal albatross(DRA).
The cumulative probabilities have the property that:

“OOACAT GOAT OO wEAT E1 BRI AGO ipeq

As described above,lte Z andZ probability vectors are specific to a fishery group. Within
each fishery group, the probability vectors can be shared amongst groups of species, e.g.,
shared amongst all species within a genus, family, or species group.(

Using either thez or Z probability vectors we can now predict the observed captures per
capture code from the model predicted captures per species. We use the following notation.

The observed data are:
f & : captures per capture codéQ referred to as@mpirical AADOOOAO6

f 6 : cumulative sum of the captures per capture cod€i.e., the sum of all observed
captures to capture codeQor a higher taxonomic resolution);

and the model predictions are:
1 O : captures per species;
f 6 : captures per codeQ

f 6 :cumulative sum of the captures per cod&

CCSBT 2025 SEFRA 5 9



The relationship between observationsd and 6 can be written explicitly using a two
dimensional matrix. A simplified example is provided hergusing capture codes froniTable3),
assuming that only' EAOT 1 6 O DW)BAD WED @ Oj DKS), Andoady albatrosp

(PHU) are being assessed\ote there is no specied A OA |

AAPOOOA AT AA A& O

(DIW). In this example, the relationship between the observed captures per capture code §

and the cumulative sum of the observed capture( ) is:
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The relationship between the model predicted captures per specie (; right-hand side of
equation) and the predictedcaptures per capture coded ; left-hand side of equation is:

0 2> .,-[ “I, A A N A ,I .,-[ >
e O o OOACAT OO N
;) noll L T ‘ OOACAT OB
l!’ ] 1 1
10 n 11MOOACAT 60 n n Iy Né ol
(™ 1 11« e 1l ., e
o CATIOO T L .6
1 11 ' 1 ) 3
| 6 1 11 TT “ 'CAi'|OO Tt Y] I(‘é |:| jpl'lq
) o0l . ao ! ]
1P ool n n cAT6O0 n U
Il I,I 11« . “ . “ .. I’I
6] N YEAI'EIl U YEAIT'EI|l U YEAI'EIl U
L) n 1
ub U u “Ri A6GO K1 AOO “Ri A6 U

which has the property thatB 6

B 0 because each specielevel predicted capture is
partitioned between the possible capture codes using probabilities that sum to one; i.e., for
each species; s 5AcAT SGAT 66 £AT E1 AT AO®-
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The relationship between model predicted captures per speciesd( ; right-hand side of
equation) and the cumulative sum of model predicted captures per capture codé (; left-hand
side of equation is:

6 “
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(W no " . Y

C a1 EATET U YEAT ET U vEAT ET 0

ub U u P p p U

which has the property thato B 6 . This is useful because the total number of bird

captures is independent of the estimated terms. Equality of model predictiond  and the
observed valued  ensures that the model is accurately predicting the total number of bird
captures.

3.6 Parameter estimation

Equations 18 and 19 can both be used to construct a likelihood for the model fit, based on
predicted and observed @mpirical capturesd (Equation 18), or predicted and observed
cumulative captures (Equation19). As described above, cumulative capture data have the
property that the cumulative captures at a class leveld( ) is equal to the total catch across
species, and is independent of the estimated terms. In the 2024 risk assessment, the model
was fitted to cumulative captures data, on the expectation that the sum of the captures should
be a more reliable data point than captures at finer taxonomic resolution#\ consequence of
the approach is thaf when calculating the cumulative sum, the data are being pseudo
replicated. In the 2025 risk assessment, fits to cumulative and empirical captures were both
explored, and predicted and observed cumulative captures compared for both likelihoods to
ensure that the model was accurately predicting total captures.

The model was fitted to the capture data using a Poisson likelihood conditioned on either the
cumulative captures:

o Duoe Qi 0¢€ ¢ jc 1
or empirical captures:
0o Dueg Qi 0¢ ¢ icpq

A Binomial likelihood function, conditioned on the number of captures for which life status
was recorded, was used to estimate the probability of a capture being alive ).

Estimated parameters are listed inTable 1. Estimation of the vector of values allows the
model to predictd from 6 andZ (Equation 19), as well asd (Equation 18). Biological
parameters 0" and 0" were estimated, with strongly informed priors, whereaso$( and
0'x A Qfre fixed on input. Estimation ofi " %and 0" allows incorporation of uncertainty in
these parameters (through the prior distribution), and is justified because these parameters
are the most important determinants of the number of birds available for captur¢Equations
4 and 5). The model is able to fit the capres data by changes in either ; or U j , and by

CCSBT 2025 SEFRA s 11



estimating 0 ; we can use it as a diagnostic of the model fit. In a correctly specified model, we
would not expectd " %or 0" to be updated from their prior values. If this occurs, it can indicate
a deficiency in either the data or the structural assumptions, which can then be investigated.
Usually, it would indicate that |  is constrained in a way that prevents it from adequately
describing the data, requiring the model to updat® j instead. If only minor updates occur,
then these are incorporated directly into theestimates of risk ratios andrelative mortality

estimate, ensuring internal consistency. For the same reasont Pahd 6AO‘?§%e below) are
also estimated, because these are used internally by the model for estimationipf . Similar

to the other biologicalparameters, they are provided with informative priors, which we do not
expect to be updated. If updates do occur, then this approach allows deficiencies in either the
data or the model to be diagnosed, whilstnaintaining consistency between the parameters
required for calculation of the relative mortality.

All estimation was performed within a Bayesian framework using rstan (Stan Development
Team 2020). Two chains were run forl,000 iterations each, with the first half discarded.
Posterior samples from estimated parameters were inspected visually to ensure convergence
of the model.Assessment of the model fit to the data was based on comparisons of values of
0 andd ,and6 andd . Finally, we inspected updates to the biologicahputs, particularly

0" %and 0" . If either of these demonstrated strong prior updates then this would indicate
model mis-specification or data deficiencies

3.7 Prediction of total deaths

During the fitting process we estimate the catchabilityj ; (Equation 11), which describes the
rate of observed capture per unit of density overlap. Using this estimated valiswe can then
predict the total observable captures across all the fishing effort included in the assessment.
However, observable captures are only a subset of the total captures resulting from the
interaction between fishing effort and birds, as some captes are cryptic, i.e., unobservable
even were an observer present.

To calculate the number of deaths from the number of observable captures we used a mortality
multiplier (I ). We assume that captures that occur during setting invariably cause death by
drowning, and can be lost (and so unobservable), but that live birds are caught during the haul
and are always observable. To estimate the total number of deaths we thereforeendl j to
account for drowned birds that are lost, and live birds that die postelease.

The probability of a bird being alive at capture ( ;) was estimated as part of the modiit;

for this assessment it was assumed that almost all seabirds that were caught subsequently died
(post-release survival was given a mean value pf 1@t . For birds caught during setting
and subsequently lost, it was decided to usbe surface longline multipliers (0) from Edwards

et al. (2023, see their Table ¥, based on the analysis athe datasetfrom Brothers et al (2010)

by Zhou et al (2019).

The total number of deaths for the surface longline fishery groups was therefore predicted
from the estimated values ofy ; and j; using:

Or AptVvrt rtp 1 p to ic €

=

where:

I Rt p p & tO ic @
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All deaths were generated using posterior predictive simulation from a Poisson distribution
conditioned on the expected value. The number of total deaths per species istammation of
the deaths across fishery groug:

O O jc q

The total deaths can then becompared against relative mortality to calculate the relative
speciesspecific risk (Equation 3).

3.8 Theoretical maximum intrinsic growth rate (»y)

For the relative mortality reference point, we are required to estimate a distribution fori ,

I 1_ . This was achieved using allometric theory. Following the approach of Niel & Lebreton
(2005), and dropping species subscripts, mean generation time is first approximated as:

v g Y
0 Y
Allometric theory defines the optimal generation time such that:
1220 1 B o)

where 'Q p is a constant. Therefore under constant fecundity and assumed optimal
conditions we can write:

""Q "Q'DO
T © T veo

) v ic @
AGEX 6 —

which can be solved numerically. This provides the scalled demographicinvariant solution
for _that has been used foall applications of the SEFRA methodology to date.

To implement this approach, we required information on the optimum survivorship'(\? ) and
the current age at first breeding 6" ), with the latter assumed to be indicative of the current
environmental conditions. These were treated as estimated parameters within the model, each
with strongly informative priors. In this way, local minimisation of Equation 25 (i.e., using a
root finding algorithm to estimate _), could be performed for each posterior sample ofr ©°
A OqP and (" 9 to calculate the produci, t0 as a model output.

3.9 Species groups and fisheries groups

The 2025 risk assessmentcovered all ACAPalbatross speciesand Procellaria petrel species
that primarily occur in the southern hemisphere(Table 2), representing 23 of the 31 ACAP
albatross and petrel species Here, Antipodean (Diomedea antipodensisntipodensi3 and

" E A O &lbatBoss (D. a. gibson) as well asnorthern (T.bulleri bulleri) andsi OOEAOT " 011 AO
albatross (T. b. platei) are considered separatelyas they likdy have different risk profiles,
resulting in a total of 25 taxa under assessmenfhese species were grouped int@3pecies
groupsbdaccording to their ecology andbehaviour. The catchability was shared across species
within a species group, assuming that their vulnerability to fishing is determined by these
shared behavioural characteristicsFive species groups were initially assumed: wandering
albatross; royal albatross, mollymawks; sooty albatross and medium petrels with the
definition of species groups refined as the risk assessment progressed (see Sectkn
Following the 2024 SEFRAMacronectespp havebeenexcludedbecause data ardimited and
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current conservation statusis relatively favourable.

The fishery coverage of the assessment was defined as surface longline fishedperated by

the CCSBT members in the southern hemisphere, regardless of target species, in the period
from 2012 to 2023 inclusive. Individual members of the CCSBvere each treated as one
fishery group, except the jointventure (JV) operatiors between New Zealand and Japan, and
South Africa and Japan. Thes¥swere each treatedasaseparatefishery group to the domestic
South African and New Zealand fleetbased ondifferences intheir characteristics in Japanese
operational style under strict managementand surveillance under the joint venture
arrangement.

4. DATA

4.1 Seabird biological input parameters

Biological data inputs to the risk assessment model include demographic parameters,
generally representedwith statistical distributions (referred to aspriors), and information on the
spatial distributions of the seabird taxa, includedas point estimates without uncertainty.
Demographic parameters with prior distributions are estimated during the model fit, whereas
parameters represented as point estimates are fixed.

Biological inputs to the risk assessment model were reviewed by seabird researchesordinated
through ACAPIn 2024 (Anon., 2024; Edwards et al2025a). Researchers were selectedased on
their publication record and known involvement with the species covered by the risk
assessmentThe review process included compilation of available information relevant to the
demographic parameters of interest at a colony leveThe reviewis summarised inAppendix B,
along with a comprehensive overview of thdiological inputs to the risk assessment model and data
sources. Prior distributions for breeding pairs were updated this yeaf2025) for' E A Odlbhtrosg
Antipodean albatross, wandering albatross (D. exulany southern royal albatross, blackbrowed
albatross (T. melanophrig, Campbellalbatross (T. impavidg, shyalbatross (T.cauta), white-capped
albatross (T.cauta steadjh 3 Adlb&ifiss @. €alvini), greyheadedalbatross (T. chrysostomaand
O1 OOEAOT " Ol 1PhoHdisEbutiars forAtie@riotaltdlitk 6f breeding were also updated
for' E A Odibatrds®andAntipodeanalbatross.

The probability of breeding adults being on nest by monthTﬁ A}?Qnd the probability of adults being
in the southern hemisphere 0% () are provided in Table 5 and Table 6. Summary statistics of the
prior distributions for annual breeding pairs (0 9, probability of adults breeding ¢ ), current age
at first reproduction (6A Of’z?nd optimum survivorship (“\P E))oare provided in Table 7. Summary
statistics of prior values of total adult population size () ), theoretical unconstrained maximum
population growth rate (i ) are provided inTable8.

It was cautioned that the bird population dynamis data are incomplete. ACAP reports that

gaps in population data remain for globally significant breeding populations at sites that are
logistically difficult to access and for species that are particularly difficult to censuACAR

2024). Nine albatross or petrel species on nine islands groups, estimated to hold >10% of the
OPAAEAOGS ci T AAl pPibpdl AGEiITh EAOGA 110 EAA A PIi b
OPAAEAO AO OAOGAT EOI AT A CcOi OpOh akgbkaltEeedhd AT O1 O
population, have not been censused since 2012. As an example, New Zealand is assumed to

hold 33% of the world population of light-mantled sooty albatross (Phoebetria palpebrata,

but, as this species is notoriously difficult to surey, population estimatesrely on incomplete

datafrom the 1970s and 1990sdepending on the island group. Other population parameters,

such as breeding probability, are even more limited for these poorly surveyed populationt.

parameters were unavailablefor a given species (e.g., fdareeding probability for Chathamisland

albatross), a genudevel mean was usednstead.
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4.2 Seabird distribution information

Density maps used in the 2024 iteration of the risk assessment were taken frobevine et al.
(2023), based onspatiotemporal 3-dimension generalized additive models (GAMsjitted to
tracking data. These density maps were reviewed in 2024 as part of the broader review of the
biological inputs to the risk assessment model (seAppendix B). For some species, &ck of
available tracking data was identified as an issughile, for other species, existing tracking data
that had not yet been included wasighlighted, resulting in absences of known foraging areas
from density maps.Consequently, new density maps were generated ftine speciesin need of
improvements.

Density maps were generated fothe 2025 SEFRAIsing a similar approach to Devine et al.

(2023), but with refinements in response to feedback from the 2024 revieWsee Appendix A).

First, available tracking data were weighted by the relative size of the colony before model

fitting. This ensures that larger colonies have more influence on the speciésel density maps.

Second, additional tracking data were incorporated into the maglled datasets, including
OOAAEET ¢ AAOA EAI A AU . Ax : Aadwelladdatarom BiBlie O O1 A1 O
were limited (not all major colonies had data), distribution maps were augmented with

mapping layers from Carneiro et al. (2020)weighted according to theproportion of breeding

populations that had been tracked After this step, anly four species had distributions that

lacked substantial data from the main colonies.

The density maps were for adultsonly, noting thedifficulty in distinguishing older immatures

and pre-breeders from adultsfor some specieseven with necropsy(Lonergan et al, 2017)The

working group noted that, ideally, the density maps would also cover juveniles and immature

birds. However, for many taxa there were no available tracking data for these life stages. In this

Al 1T OAobh OEA x1 OEETC CcOi Op ACOAAA O1 Ai11 OET OA
assessmentmodel. This approach is precautinary, in the sense that the estimated deaths

(which could include subadults) resulting from fishing are compared with relative mortality

calculated using only the number of aduft.

The working group acknowledged that the incorporation of additional tracking data had
partially resolved issues raised in the 2024 review relating to an absence of analysed tracking
data from major colonies.The working group noted that the updated density maps addressed
the absence of known foraging grounds for some taxa, €.gegions off Western Australia and
Chile for Campbell blackorowed albatross.The working group also noted that the weighting

of tracking data by colony size had appeared timprove the quality of density maps more
generally,e.g., reducing the apparent oveestimation of densities of blackbrowed albatrosses
off the GreatAustralian Bight.

4.3 Seabird bycatch and effort from surface longlines

The assessment utibed the observed monthly catch and effort data provided by the
participating Membersin the calendar yars 2012 to 2023. The spatial resolution of input data
was decided by eachMember, though ultimately 5x5 degree cekb were usedin the model
fitting . Individual Members compiled their own data usingan R package provided by the
modeling team TheMember-specific data submissions then collated into a combined dataset
which was used togenerate inputs for the risk assessment model

In the 2024 risk assessment, information on observed captures and effort was limited to the

IKGG1LIBAYKkKR2OYSHT SIElyROPAKAY &I LILEPAZKIf ol GN2&AGNF Ol SNk
2KLIBYKKRIGF ®&3SF0ANRGNI O] AyId2 NHK
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longline fleets of Japan, New Zealan@nd the Fishing Entity of Taiwan. For the 2025 risk
assessment, information was also provided byustralia, South Africaand Korea These six
Membersprovided observed catch and effort dataas well as total effort data for their surface
longline fisheries operating in the southern hemisphere regardless of target speciésdonesia
participated in the ERS Tech meeting, but were unable to provide input data for use in the 2025
risk assessment.

Summaries of observed and total effort bijviembersand fishery group are provided inTable9
and Figure 1. Additionally, summaries of observed seabird captures are provided ifhable 9,
Table10 and Table 11.

Onboard observer programs were impacted by movement constraints during the COVID
pandemic, resulting in reduced observer coverage from 2020 to 2022, particularly for fleets
operating in the high seas.

Summaries of eacMemberQa R (1 a4 S
Australia

For Australia, seabird bycatch and effort data from longline vessels were sourced from 1)
observer records for seabird bycatch and observed effort from 2012 to 2015, 2) electronic
monitoring records for seabird bycatch and observed effort from 2016 to 2023and 3)
logbooks for total fishing effort from 2012 to 2023. All Australian tuna longline vessels were
included in the same AU fleet. Electronic monitoring identification of seabird bycatch was
coarser, and mostly to a family or higher taxonomic level, agpared to observer identification
which was mostly to a species level.

Japan

The input data for SEFRA is produced from Japanese observer data. The observer data from
2012 to 2023 were used; however, the data for 2021 and 2022 are absent due to the COVID
19 pandemic. Observed hooks, total number of bycaught seabirds, and number eflkird
bycatch by species were used for the SEFRA input data. The observer usually starts
observation from the beginning of the hauling operation and continues till that the observation
duration becomes 80 % of the total hauling operation. Observed hooksene estimated from

the ratio of research duration to duration of hauling operation. While the individuals with a
DNA sample were identified by DNA, others were identified from a photo. The individual that
was not identified till species was identified as apecies group. The fate of individuals was also
collected for each species. The data was aggregated by year, month/quarter, and 5x5 degree
strata. The total number of bycaught seabirds and the number of seabird bycatch by species
were aggregated additiondly by fate. Total effort data were extracted from logbook data using
the same time period and resolution as the observer data.

Korea
[Paragraph to be provided by Korep
New Zealand

Assessments of the capture of protected species in New Zealand commercial fisheries rely on
observer and fisherreported data. Fisheries observers document the captures of protected
species, and these observer records are linked to fisheeported effort data. To improve
species resolution all captures were first identified by the observer, and some captures were
subsequently necropsied. If a bird has been necropsied, then this identification was used in
preference. For birds that were not necropsied, an @ert identification based on a photograph
was used in preference. Finally, for birds that were neither photographed nor necropsied, an
imputation process was used (Thompson et al. 2017). New Zealand data comprised that of
both domestic fisheries and that mdertaken by the Japanese joint venture fleet. A total of 611
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observed captures that occurred during the 201223 calendar year were included in the New
Zealand reporting reporting tables. Of these captures, 412 were Thalassarche, 152 were
Procellaria, 47 were Diomedia, and none were Phoebetria.

South Africa
[Waiting for response from South Africa]
Taiwan

The seabird bycatch and effort data from Taiwanese longline vessels spagti2012 to 2023,

and were sourced from two datasets: 1) observer records foseabird bycatch and observed
effort, and, 2) logbooks and elogbooks documenting fishing effort. All Taiwanese tuna longline
vessels, regardless of size or target species, were considered the same fleet (TW). While the
observer data aimed to identify seabirdbycatchOT OEA OPAAEAO 1 AOAdth ' EAOI
differentiated from other species, likely resulting inbeingrecordedas Antipodean albatross or
similar species. Observers were restricted to a maximum aight working hours during
hauling, resuting in incomplete hook observations. Hence, the observed number of hooks were
provided. Fishing effort data consisted of logbookecorded number of hooks set from 2012
2016, while elogbook data provided effort information for 2017 onwards following e-logbook
implementation in 2017.

5. RESULTS

The approach taken for the 2025 risk assessment was to first explore alternative modelling
approaches fitted to 2024 biological and fishery inputs. This allowed separation of the impacts
of changing the modelling approach from the impacts of updating theath inputs to the risk
assessment, including the incorporation of the data inputs fronMembers that contributed
data to the 2024 risk assessment.

The 2024 risk assessment was hampered by biologically implausible posterior updates to the
number of breeding pairs and the probability of adults breeding for some taxa, with
particularly strong updates for a number of mollymawk species (Anon., 2024). Thegosterior
updates allowed the model to fit to captures data by changing the estimated availability of
birds. These updates wererequired because taxa within a species group share estimated
catchability terms (A ), so improvements to model fits for taxa within a species group can
only be achieved through changes in the availability of birds, i.e., by increasitg;, . As such, a
particular focus of developments to the risk assessment model was reviewing data inputs to
identify potential causes for the strong posterior updates, and testing approaches intended to
reduce the strength of these posterior updates.

5.1 Initial model runs and exploratory analyses with inputs to the 2024 risk
assessment

The working group selected five oneoff changes to the 2024 risk assessment model, with each
applied to the data inputs to the 2024 risk assessment. These model ruaie described below.

a) Fitting the model to empirical captures

Fitting the model to empirical captures substantially improved the model fit to captures data,
most notably reducing the overestimation of captures identified at coarse taxonomic
resolutions, i.e., captures identified to a family level, or recorded as anspecified bird. Fitting

to empirical captures is preferred from a theoretical basis, as there is no need for pseudo
replication of captures data. Howeverthere was no material change in the strength of
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posterior updates to the number of breeding pairs§ ) or the probability of breeding ©"),
and the estimated catchabilities were insensitive to the change

b) Composite density maps based on the weighted average of the 2024 density
maps and range maps

These composite maps can be interpreted as the use of the density maps for colonies which
contributed tracking data in the modelled datasets used to estimate density maps, and the use
of range maps for colonies with no available tracking data. The use dfetcomposite maps
reduced the prevalence ofGero overlap capture® but did not reduce the strong posterior
updates to the number of breeding pairsi{ ) or the probability of breeding ©" ).

c) Use a single species group for catchabilities for great albatross species

In the 2024 risk assessment, the great albatrosses were split into two species groups, a
wandering albatross group, and a royal albatross group. Fitting to gendevel capture data
was identified as an avenue of exploration in the 2025 risk assessment (rut). This would
assume that there is no information in the captures data to support estimation of sugenus
catchabilities. Model run ¢ was used to assess the impact of collapsing the great albatross
species groups into one (in isolation). There were minorchanges to the estimated
catchabilities with the change, but no material degradation of model fits. This likely reflects the
limited captures of royal albatrosses in the 2024 dataset (36 individuals).

d) Fitting to genus-level captures data

Capture data identified to a species or complex level were reassigned to gerlasel capture
codes Thisresultedin 7 capture codes Table4) and a truncatedZ vector:

: 1 H‘ ' h‘ "1
The conversion matrix for calculation of cumulative captures is provided ifTable 12. As
described above, the two great albatross species groups were also combined, resulting in four
genuslevel species groups, i.e., great albatrosses, mollymawks, sooty albatrosses, and medium
petrels. Fitting the model to genuslevel captures data greatly reduced the strength of posterior
updates tol and 0", with no updates that wereconsideredto be biologicallyimplausible.
There was an increase in catchabilities for the mollymawk group, which appeared to
compensate for the reduction in density overlap in the absence of the artificial increases in
population size from updates ta) and0" .

e) Genus-specific Z vectors

In the 2024 risk assessment, th& vectors were specific to a fishery group, but were shared
among all 25 taxa. This assumption may not be appropriate sbmetaxa are more difficult to
identify to finer taxonomic resolutions than others, e.g., similar physical characteristics, rarity
of interaction with vessels and so a lack of familiarity on the part of observers, etc. The model
was refitted with genus (and fshery group) specificZ vectors. There were relatively minor
changes to estimated catchabilities, but there was some evidence for differences in the
identifiability of captures between genera, with a higher probability of subgenus
identifications for mollymawks and medium petrels comparedwith great albatrosses and
sooty albatrossesThis had the added benefit of being a useful tool for assessing improvements
in species identification between time periods for each of the fishing groups.
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f) Other trials

Preliminary model runs with speciesfishery group interaction terms in the catchability
equation were also explored, i.e. with:

[ (O A W
where @z x 0§ T, . This approach allows for variation in catchabiliies among taxa within a
fishery group. These deviations can also account for errors @stimated overlap resulting from
inaccuracies in density maps, and should not result in biased estimates of total catch if
observed effort is representative of total effort (spatially and temporally). The introduction of
speciesfishery group interaction terms in the catchability equation resolved the strong
posterior updates to the number of breeding pairs§ ) and probability of breeding ©").
However, this approach is also susceptible to bias resulting from errors in identifications of

captures. In this context, the working group preferred the approach of fitting to gendkevel
captures data.

5.2 Exploratory analyses of data inputs to the 2024 risk assessment

Targeted examination of data inputs to the 2024 risk assessment was conducted concurrently
with the initial model runs, to explore potential drivers for the strong updates to demographic
parameters encountered in 2024. The working group noted that there we observed captures
for a range of taxa that occurred in areas with zero density overlapgtTheseQero overlap
capturesd reflect an inconsistency between the capture data and the assumeadult
distribution of the relevant populations. Errors in identifications, captures of subadults, and
errors in the assumed spatial distributions both have the potential to drive posterior updates
to the number of breeding pairs () ) or the probability of breeding (0" ), as errors in
observed catch and observed overlap (Equation 8) both influence the estimation of
catchabilities.

Composite density maps were created by taking the weighted average of the 2024 density
maps and range mapsRgirdLife International & Handbook of the Birds of the World 2024),
with the density maps weighted by the proportion of breeding pairs from colonies with
modelled tracking data. This reduced the prevalence ofzero overlap captures, from 418 to

72 individuals out of a total of 7,537. However, the use of the composite mapgl not
materially reducethe strength of posterior updates to)  and 0" by itself.

The 2024 risk assessment model was rerun with the updated density maps prepared for the

2025 risk assessment. This resulted in reductions in posterior updates for a range of taxa:

Indian yellow-nosed albatrosses (primarilyd" ), blackbrowed albatross (Ngr and0"), New

Zealand whitecapped albatross § and0"), Westland petrel ¢") and spectacled petrel

(0"). More modest reductions in posterior updates were observed for Campbell blatkowed

albatross ©")h 317 OOEAOT " OO"), deypeadrel &'1) AvitHCaGriod@€d ingrease in

posterior updates to0  and0" £ O 3 Al OET 80 Al AAOOI 6068 (1 xAOAO
posterior updates remained for white-chinned petrel, Campbell blackbrowed albatross, grey

EAAAAA Al AAOGOT 6O6h Of OO mAMIéd sdotf) hibatkoSsdadd WektlAnd O OT OOh
petrel, with more modest updates for grey petrel and spectacled petrel.

For the taxa with remaining biologically implausible posterior updates, additional sources of

information on spatial distributions were examined to assess consistency with the estimated

density maps, including eBird sightings data (Sullivan et al. 2019) dntracking datasets in

"EOAI EEZA8O 3AAAEOA 40AAEEI ¢ $AOAAAOA OEAO xAOA
maps. In general, there was no clear evidence of inconsistencies in the density maps when

compared with the sightings data and additional tracking data. However, there was some
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evidence of an underestimation of gresheaded albatross in the Tasman Sea and further south.
Additional tracking at Campbell Island and the larger Indian Ocearoloniesmay addressthis
in the future.

The working group noted that the apparent inconsistency between capture data and the
assumed spatial distributions could reflect captures of juveniles and immatures, given that the
density maps are for adults only(Section4.2).

5.3 Selected model

Based on the exploratory analyses and initial model runs using data inputs to the 2024 risk
assessment, the working group decided that:

i Fitting to empirical captures was preferred to fitting to cumulative captures, due to
superior model fits and the lack of pseudaeplication in captures data.

1 Density maps should be combined with range map$BirdLife International and
Handbook of the Birds of the World 2024) to account for colonies with no available
tracking data.

1 Models should be fitted to genudevel captures data. ldentification of seabirds to a
species level atsea is difficult, particularly if the individual iswaterloggedor damaged.
It was considered likely that there are errors in identifications in the analysed dataset,
particularly when based on atsea identifications rather than those based on photos or
necropsies by experts. Fitting to genudevel captures data is acompromise, in
mitigating against bias from errors in identifications at fine taxonomic reolutions,
whilst still providing sufficient information to account for variability in catchabilities
between taxa.

1 As aresult of the aggregation of captures data to a genus resolutiome igreat albatross
species groups should be combined, giving four genus level species groups.

1 Genus (and species group) specifiZ vectors should be preferred, subject to
confirmation that the updated 2025 dataset provided sufficient information for robust
estimation of genusspecificZ vectors for all fishery groups.

This model is referred to throughoutthis report as the®elected 2025 risk assessment modél
The use of genusevel captures data, in combination with composite maps based on density
maps and range maps, reduced the prevalence@ero overlap capturesd(6 from a total 9,815
captures; Table 13). Overlap from observed and total effort per species and fishery group is
provided in Table 14 and Table 15 respectively.

MCMC trace diagnostic¢e.g.,Figure 2), andiHx 1.05)were acceptable for model parameters
with minimal posterior updates to both the number of breedingpairs (0 ; Figure 3) and the
probability of breeding (0" ; Figure 4). Model fits to empirical captures were acceptable
(Figure 5, Figure 6, Table 17), and comparisons of cumulative captures indicated that the
model was also accurately predicting total observed captures.

Estimated catchabilities demonstrated strong variability between fishery and species groups
(Table 18, Figure 7), with wide credible intervals for fishery group and species group
combinations with no, or less frequent, captures, e.g. sooty albatrosses.

Estimated Z vectors demonstrated strong differences between fishery groupgFigure 8),
which mayreflect differences in sources of identification8 &1 O A@AI BI Ah . Ax : AAI
groups haverelatively high probability of genus-level identifications for genera with observed
captures, which may reflect the use of necropspased identifications In contrast, the
probabilities of genuslevel identifications for the Australian fishery groupwere relatively low,
which reflects difficulties in acquiring more resolved species identifications based on
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electronic monitoring footage alone. Across the fishery groups, there was also a tendency for
higher probabilities of genuslevel identifications for Thalassarcheand Procellariaspecies.

Estimated total mean annualdeaths, cryptic deathsand relative mortalities are provided in

Table19. Estimatedrelative mortalit y were typically highest for Diomedeaspecies, and lowest

for the Procellariaspecies Figure 9). The species with the highest estimatetrklative mortality

xAOA j ET AAOAAT AET ¢ T002A9%5% Q04821848 Arsterdan alhdtrdsA O OT OO0
(0.38, 0.25z0.60), Tristan albatross (.36, 0.24z70.55), Sooty albatross ©.32, 0.20z70.49) and

New Zealand whitecapped albatross 0.24,0.16z0.38). Cryptic mortality rates were effectively

the same for all species, given the assumption that all birds were assumed to be deatlessel,

and sorelative mortality rankings were equivalent when consideringrelative mortality from
bservableddeaths only Figure 10).

The spatial distribution of total estimated deaths per species group is provided iRigure 13,
with further breakdowns by fishery group provided in Figure 14. The spatial distribution of
the meanrelative mortality across all species is provided irFigure 15, with speciesgroup
specific meanrelative mortality available in Figure 16. These maps identify a number of
relatively small regions that contribute a high proportion of both estimated deaths andelative
mortalit y, including the Tasman Sea for great albatross,mollymawks and sooty albatrosses,
as well as the southeast Atlantic for Sooty albatrossesmd the east Pacific for petrels

5.4 Sensitivity run, with family-specific Z vectors

A sensitivity run was undertaken based on the selected 2025 risk assessment model but with
family-specifica vectors (rather than genusspecific) to assess the sensitivity of outputs to this
decision. Thequality of model fit was similar to the selected risk assessment model, with no
material degradation in model fits resulting from the simplification of the A vector
specification. Estimated catchabilities were insensitive to the change in then vector
specification (not shown). Estimated deaths foProcellria petrels were least impacted by the
change inA vector specification (Table 20). Estimated mean annual deaths for the great
albatrosses and sooty albatrosses were slightly reduced with famigpecifica vectors, with a
slight increase in estimated deaths for mollymawks. However, tlse changes to estimated
deaths did not materially impact the rankings of estimatedelative mortalit y.

5.5 Selected model fitted to data from 2012 to 2019

To provide a more direct comparisonwith the 2024 risk assessment model,ie selected2025
risk assessmenimodel was also fitted to data from 2012 to 2019, to match the time seriesed
in 2024. Using this restricted data set, e quality of model fit was similar to the selected risk
assessment modebut the estimated mean annual deathsnd relative mortality increased for
all taxa (Table 21). It seems most likely that thehigher estimates ofmean annual deathaising
the restricted data set weredriven by differences incatchabilities for some fleets (see Section
5.6).

5.6 Model with temporally varying catchabilities and Z vectors

The selected 2025 risk assessment model was also refitted with tirfelocked catchability
DAOAI AGAOO AT A A OAAOI OOh O AOOAOO AOGEAAT AA A
Three time periods were assumed: 2012 to 2016; 2017 to 2019; and 2020 2923.

There was evidence for increased probabilities of identifications to a finer taxonomic

resolution through time (Figure 17), which may reflect increasing seabirerelated training for
at-sea observers, as well as a move to phetmsed identifications by experts (e.g., for the
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Japanese fishery group)There were also reductions in estimated catchabilities through time

for a number of fishery groups Figure 18), including: mollymawk catchabilities for the

domestic New Zealand fishery group, and South African domestic and Joint Venture fishery

COi 6pON *APAT 80O AEEOEAOU ¢cOi Opb AAOAEAAEI EOEAO A
2020 to 2023. There werealso increasing temporal trends through time, includindrocellaria

PDAOOAT AAOAEAAEI EOEAO &£ O .Ax AAT AT A0 AT i1 AOGO
groups. The working group did note that interpretation of temporal changes in catchability

effects is complicated by the timanvariant nature of the biological inputs, asatchabilities are

confounded with the size of population available for capture in fisheries

5.7 Comparisons of model results with previous risk assessments
It is difficult to make direct comparisons between the 2024 and 2025 risk assessments, given
the differences in the modelling approach and data inputs. However, the outputs of the two
risk assessments are broadly consistent with each other, in terms of the species rankings of
AOOEI AOGAA OEOE OAOET O &£EOiI i OEA (nEOGEDAEOE EADIOAO
2024 risk assessment Table 22).

The most influential change implemented in the 2025 risk assessment was fitting the model to
captures data with genuslevel (or higher) taxonomic resolutions. This removed the
biologically implausible posterior updates to the number of breeding pairs and probability of
breeding that were observed in the 2024 risk assessment, with a corresponding improvement
in estimates ofrelative mortality . This can most clearly be seen for a number of mollymawk
species, including Campbell blackrowed albatross, greyheaded albatross and southern
"O1 1 AOd O Tdble B2 dliefiiMatepl deaths are also markedly different for some
species, e.g., the order of magnitude decrease for gregaded albatrossin the absence of the
(artificial) increase in adult population size through posterior updates to biological
parameters, and the order of magnitude increase for Atlantic yellowosed albatross driven by
increased overlap with the updated density maps.

More generally, the results of the 2025 risk assessment results are also consistent with

previous iterations (Abraham et al. 2019; Anon et al. 2024eatman et al. WCPFC repdrtand

other studies (Richard et al. 2024) including the 1) relatively high risk to species from the

wandering albatross complex, 2) thehigher risk in the Tasman Sea, and 3) theonsistent
assessmenof' EAOTI 1 60 Al AAOOTI 0Oh i OOAOAAI Al AAOOT OOh
asbeing amongthe taxa at highest risk
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6. CONCLUSIONS, REMAINING ISSUES and NEXT STEPS

6.1 Progress since the 2024 SEFRA

9 This report summarises a quantitative risk assessment fo25 taxa ofseabirds caught
in surface longline fisheries (no matter the target species)by six participating
Membersof the Commission for the Conservation of Southern Bluefin Tuna

1 This assessment is &sed on the Spatially Explicit Fisheries Risk Assessment (SEFRA)
approachand huilds on the SEFRA model developed collaboratively by Members and
AEOAOOOAA AU OEA ## 3" 4Bidnostics3uhyest that thé 2025D OE1 ¢
SEFRA model had converged, fitted the data very well, and did not appreciably update
any of the priors for biological inputs.

1 The key concerns raised about the 2024 iteration have been resolved inett2025
iteration in that: conflicts between estimated overlap of fishing and seabirds and the
observed captureqi.e., the presence of observed captures where the estimated overlap
was zero) have been resolved and the fitted models no longer require implausible
updates to the priors on population sizeor the probability of breeding in a year

1 Modifications to the 2024 SEFRA model were made one at a time such that the impact
of each change to data and model structure could be assessed.

1 Updating the available information on seabird distributions reduced the number of
OUAOT 1T OAOI Ab A A bfladgrd getuslevél (orkigtier Gptuketiibta
(as opposed to speciegevel, where available) was by far the most influential change.
1 The broad patterns of estimated risk were similar in the 2024 and 2025 SEFRA models;
"EAOI T80 Al AAOGOI OOh 11 OOAOAAT Al AAOOT OOh 4O
the taxa estimated to be at highest risk in both model iterationsHowever, the
estimated risk for many seabird taxa was higher in the 2025 SEFRA than in the 2024
SEFRAThe lower risk for many taxa in the 2024 SEFR#S thought to belargely an
artefact caused by the updates to biological priors.

1 At the scale of 5degree squares, estimated annual deaths of great albatrosses and
mollymawks were highest in the Tasman Sea although there were other higheatch
areas in the southeastern Indian Ocean and the soutlkastern Atlantic Ocean. Sooty
albatross deaths were highest in the soutfeastern Atlantic Ocean and, to a lesser
extent, in the Tasman Sea. Deaths of medium petrels were highest around South Africa
and off Namibia, and in thesouth-eastern Pacific Ocean. Spatial patterns vary among
taxa finer than these four groups.

1 The 2025 SEFRA was not very sensitive fiting to family-level (or higher) capture
data (as opposed to genudevel in the base case or specidsvel, where available, in
2024); the average absolute change to the estimated risk ratios wad0% (compared
with ~ 40% for the change between the 2024 and 2025 SEFR#odels).

1 The 2025 SEFRA fitted to data from 2012 to 2019 (as for the 2024 SEFRA) had
consistently higher estimates of risk (averaging about 20% higher) than the model
fitted to the whole time series 2012 to 2023.This is thought to be due to lower
catchability in more recent years.

1 Diagnostics and inspection of results suggested thatSEFRA model with different time
blocks (among which catchability was allowed to varyhad converged, fitted the data
very well and provided useful estimates of the taxonomic level of identification of
captured birds and catchability / total deaths. @tchability for great albatrosses and
mollymawks was somewhat lower in the latest time block (2020 to 2023) for New
Zealand domestic and Japanese fleettthough there were mixed results for the other
fleets and seabird taxa with few clear trends
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6.2 Uncertainties and caveats for the 2025 SEFRA model

1 All SEFRA rmodels are highly reliant on information on the distribution of seabirds.
Better distributions than were available in 2024 were usedbut these are not perfect.
Some recorded captures occur outside the predicted distributions, mostly at a sub
genus level. This was interpreted as an indication that the overlap estimates were
inconsistent with the captures at a sulbgenus level, which could explairthe strong
updates to biological inputs observed in the 2024 SEFRA. This inconsistency could
come from incorrect bird identifications, captures of subadults, or poor distribution
maps, both of which may remain as issues.

1 The 2025 SEFRA uses captures aggregated to genus level. This mitigates against
potential bias due to misidentification of seabirds at finer taxonomic resolutions, and
substantially reduces the number of captures outside of predicted distributions. The
estimated captures are then disaggregated to species level based on the estimated
overlap, relying heavily on the distribution of individual bird species and the quantum
and distribution of total fishing effort. There may be some potential to use verified
identifications of captures to enhance disaggregation in future.

9 Juveniles, immaturebirds and prebreeding birds may have different spatietemporal
distributions to adults and are likely to have higher catchability than adultsalthough
data are not available to split captures by life stage. A precautionary approach has been
adopted by assuming all captures are adults and captures are compared with the adult
population size.

1 The model is highly reliant on observer (or electronic monitoring) data, including bird
identifications being correct at the genus level and accurate recording of captures and
I AGAOOGAA A&£EElI 008 #Al AOI AOGET ¢ OT OAdonfishdd AOEO
behaviour.

9 Catchability is assumed constant in space and (except for tinidocked model) in time,
and within genus. There is limited data to explore this in relation to both yearly
estimates of population for all seabirds included in the model and sufficient capture
information for all fisheries groups. As such, we have not explored this but, if there
were broad-scale differences in catchability, this would cause bias. Gaps in observer
coverage were found to degrade precision of estimates on the 2024 SEFRA but were
not assessed to cause bias.

1 Although cryptic mortality is known to occur, the available information to calculate
appropriate scalars is relatively sparse and relates only to birds hooked during setting.
Similarly, the survival of birds that escape or are released alive is relativelyoorly
understood; as a precautionary approach, all captures are assumed dead.

1 The time-blocked models assume constant biological inputs (population size and
productivity) across all time blocks. In reality, population size, productivity or
distribution may vary, leading to some potential bias in estimates of catchability or
captures.

6.3 Next steps

The transition to phase 2, the global (southern hemisphere) risk assessment under t&&€SBT
Seabird Projectfunded by FAO/GEF Common Ocearrogram, started immediately following
the ERSTech meeting in April 2025. In practice, it is expected that the global southern
hemisphere assessment will use the model finaked at that meeting without any modifications.
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Data would be sought from other nations fishing in the southern hemisphere in a process led
by the Project Manager of theCCSBTSeabird Project, Dr Ross Wanless, coordinating with
interested Membersand the project partner BirdLife International.

An update on progress with the CCSBT SEFRA, and the transition to the global assessment, will
be reported to the Extended Commissiorof the Thirty-Second Annual Meeting of the
Commission(6z9 October 2025), although the format for this update has yet to be determined.
Therefore, formally, this technical report and description of the 2025 SEFRA will be made
available outside CCSBT only after the completion of the Extended Commission. Hogvethis
does not prevent the CCSBT Seabird Project Manager from erigggwith potential data-
contributing, non-CCSBT Members immediateJynoting data confidentiality arrangements
within CCSBT. Te agreed 2024 SEFRA Technical Report (Attachment 4 of ERSWG 15 report)
can be used as the base material, noting the substantial progress made during the 2025 ERS
Tech process.

The SEFRA model can be updated at any time when new information becomes available. No
timetable for such updates is presented here although it is anticipated that the risk assessment
will be updated periodically as may be required by theCCSBT Multiyear Seabird Strategy
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Tables

Table 1: Glossary of model terms.

Notation Description
Subscripts
Q Fishery group
i Species
o} Species group
Q Capture code
a Month
W Spatial location or grid cell

Derived parameters
G
0
5
Vhh
Nk
h
(o
o
Il
or
Inputs covariates
ot
o
Qi
Df &
0
]
Derived covariates

A

Number of breeding pairs
Annual probability of breeding
Annual optimum survivorship
Current age at first breeding
N  regression coefficients
i regression coefficients
Vector of capture assignment probabilities

Total number of adults

Number of adults available to fishing
0 5 summed across months
Density of adults available to fishing
Catchability

Probability of capture being alive
Number of captures per species
Number ofcaptures per capture code
Mortality multiplier

Number of deaths

Probability of an adult being in the southern hemisphere
Probability of a breeding adult being on the nest
Relative density of adults per square kilometre

Fishing effort
Cryptic mortality multiplier
Probability of postelease survivorship

Density overlap
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Table 2: Species andspecies groups used in the southern hemisphere risk assessment model. Species codes
are from the FAO-ASFIS species list where possible (https://www.fao.org/fishery/en/species/search). The
species group definitions provide a covariate input for estimation o f the catchability.

Code

Common name

Scientific name

Species group

DIW
DQS
DIX
DBN
DAM
DIP
DIQ
DCR
TQH
DIM
TQW
DCU
TWD
DKS
DER
DIC
DSB
DNB
PHU
PHE
PCI
PRK
PCW
PRO
PCN

Gibson's albatross
Antipodean albatross
Wandering albatross
Tristan albatross
Amsterdam albatross
Southern royal albatross
Northern royal albatross

Atlantic yellownosed albatross
Indian yellownosed albatross

Blackbrowed albatross

Campbell blaclbrowed albatross

Shy albatross

New Zealand whiteapped albatross

Salvin's albatross
Chatham Island albatross
Greyheaded albatross
Southern Buller's albatross
Northern Buller's albatross
Sooty albatross

Lightmantled sooty albatross

Grey petrel

Black petrel
Westland petrel
Whitechinned petrel
Spectacled petrel

Diomedea antipodensis gibsoni
Diomedea antipodensis antipodens

Diomedea exulans
Diomedea dabbenena
Diomedea amsterdamensis
Diomedea epomophora
Diomedea sanfordi

Thalassarche chlororhynchos

Thalassarche carteri
Thalassarche melanophris
Thalassarche impavida
Thalassarche cauta
Thalassarche cauta steadi
Thalassarche salvini
Thalassarche eremita
Thalassarche chrysostoma
Thalassarche bulleri bulleri
Thalassarche bulleri platei
Phoebetria fusca
Phoebetria palpebrata
Procellaria cinerea
Procellaria parkinsoni
Procellaria westlandica
Procellaria aequinoctialis
Procellaria conspicillata

Great albatross
Great albatross
Great albatross
Great albatross
Great albatross
Great albatross
Great albatross
Mollymawk
Mollymawk
Mollymawk
Mollymawk
Mollymawk
Mollymawk
Mollymawk
Mollymawk
Mollymawk
Mollymawk
Mollymawk
Sooty albatross
Sooty albatross
Medium petrel
Medium petrel
Medium petrel
Medium petrel
Medium petrel
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Table 3: Capture codes used in the preparation of data inputs for the 2025 southern hemisphere risk
assessment model.

Taxonomic
Code Common name Scientific name resolution
DKS Ec¢ G 2RUKt He¢ i H¢  Thalassarche salvini Species
DER Chatham Island albatross Thalassarche eremita Species
DIC  Greyheaded albatross Thalassarche chrysostoma Species
PHU  Sooty albatross Phoebetria fusca Species
PHE Lightmantled sooty albatross Phoebetria palpebrata Species
PCI Grey petrel Procellaria cinerea Species
PCN Spectacled petrel Procellaria conspicillata Species

DRA Royal albatrosses Diomedea epomophofaD. sanfordi Complex

Thalassarche chlororhynch&s

DYN Yellownosed albatrosses : Complex
T. carteri

DST  Shytype albatross Thalassarche caufaT. c. steadi Complex

DBB Blackbrowed albatrosses Thf”"ass"’?m“e melanophés Complex
T. impavida

DIB 7z2adll ki He oA ¢  nalassarche buller bulli Complex
T. bulleri platei
Diomedea exulans, D. dabbeneba,

DWC Wandering albatross complex amsterdamensid.antipodensis Complex
gibsoni& D. a. antipodensis

PRz  Procellarigetrel complex Procella_na p_arl_qnsonl, P. westlandica Complex
P. aequinoctialis

DIz Diomedeaspp. Diomedeaspp. Genus

THZ  Thalassarchepp. Thalassarchespp. Genus

PHZ Phoebetrispp. Phoebetriaspp. Genus

PTZ  Procellariaspp. Procellariaspp. Genus

ALZ  Diomedeidae Diomedeidae Family

PRX  Procellariidae Procellariidae Family

BLZ Bird T Class

Table 4: Capture codes used in the 2025 southern hemisphere risk assessment model.

Code Common name

Scientific name

Taxonomic resolution

Diz Diomedeaspp.
THZ  Thalassarchepp.
PHZ  Phoebetrispp.
PTZ  Procellariaspp.
ALZ Diomedeidae
PRX  Procellariidae
BLZ Bird

Diomedeaspp. Genus
Thalassarchepp. Genus
Phoebetriaspp. Genus
Procellariaspp. Genus
Diomedeidae Family
Procellariidae Family
- Class
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Table 5: Probability of abreeding adult being on nest by month ( ||-TﬁAf? ®arker shaded cells indicate a higher probability.

Common name Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Gibson's albatross 050 050 050 040 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.22
Antipodean albatross 040 050 045 045 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.20
Wandering albatross 0.50 050 040 0.20 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.40
Tristan albatross 060 050 050 050 030 0.30 0.05 0.05 0.05 0.05 0.05 0.40
Amsterdam albatross 005 040 050 050 040 030 0.05 0.05 0.05 0.05 0.05 0.05
Southern royal albatross 0.50 050 040 0.05 0.05 0.05 0.05 0.05 0.05 0.00 0.40 0.50
Northern royal albatross 0.50 0.40 0.30 0.05 0.05 0.05 0.05 0.05 0.00 0.40 0.50 0.50
Atlantic yellownosed albatross 0.30 0.20 0.10 0.05 0.00 0.00 0.00 0.50 0.60 0.50 0.50 0.50
Indian yellownosed albatross 0.20 0.10 0.05 0.05 0.00 0.00 0.00 0.10f 050 0.50 0.40 0.40
Blackbrowed albatross 0.20 0.05 0.05 0.05 0.05 0.00 0.00 0.00 0.40 0.50 0.50 0.40
Campbell blaclbrowed albatross 0.05 0.05 0.05 0.05 0.00 0.00 0.00 0.20f 050 0.50 0.40 0.30
Shy albatross 0.10 0.05 0.05 0.05 0.05 0.05 0.10 0.10/ 050 0.50 0.40 0.40
New Zealand whiteapped albatross 0.40 0.10 0.05 0.05 0.05 0.05 0.05 0.00 0.00 0.25 0.50 0.50
Salvin's albatross 0.05 0.05 0.05 0.00 0.00 0.00 0.10 0.30 050 0.50 0.40 O0.10
Chatham Island albatross 0.10 0.05 0.05 0.05 0.00 0.00 0.20 0.40 0.50 0.50 0.40 0.30
Greyheaded albatross 0.30 0.05 0.05 0.05 0.05 0.00 0.00 0.00 0.10/ 050 0.50 0.40
Southern Buller's albatross 0.20/ 050 045 030 0.05 0.05 0.05 0.00 0.00 0.00 0.00 0.00
Northern Buller's albatross 045 040 0.05 005 0.05 0.00 0.00 0.00 0.00 0.00 0.40 0.50
Sooty albatross 0.20 0.05 0.05 0.05 0.05 0.00 0.00 0.50¢0.70 0.700 0.50 0.50
Lightmantled sooty albatross 0.40 0.10 0.05 0.05 0.05 0.05 0.00 0.00 0.10 0.50 0.50 0.40
Grey petrel 0.00 050 050 050 040 030 0.05 0.05 0.05 0.05 0.05 0.00
Black petrel 050 040 0.05 0.05 0.05 0.05 0.00 0.00 0.00 0.05 0.30 0.50
Westland petrel 0.00 0.15 0.30 040 050 050 045 0.40 0.05 0.05 0.05 0.00
Whitechinned petrel 040 030 0.05 0.05 0.00 0.00 0.00 0.00 0.30 0.40 0.50 0.50
Spectacled petrel 0.10 0.05 0.05 0.00 0.00 0.00 0.00 0.00;/ 0.50 0.50 0.40 0.30



Table 6: Probability of an adult being in the southern hemisphere by month ( ||-§,n§) Darker shaded cells indicate a higher probability.

Common name Jan Feb Mar Jun  Jul Oct Nov Dec
Gibson's albatross

Antipodean albatross
Wandering albatross

Tristan albatross

Amsterdam albatross

Southern royal albatross
Northern royal albatross
Atlantic yellownosed albatross
Indian yellownosed albatross
Blackbrowed albatross
Campbell blactorowed albatross
Shy albatross

New Zealand whiteapped albatross
Salvin's albatross

Chatham Island albatross
Greyheaded albatross
Southern Buller's albatross
Northern Buller's albatross
Sooty albatross

Lightmantled sooty albatross
Grey petrel

Black petrel

Westland petrel

Whitechinned petrel

Spectacled petrel

Apr May Aug Sep




Table 7: Prior values for the :emnual number of breeding pairs (_ 4
age at first reproduction ( =49 @nd optimum survivorship ( {'y "

6‘), proportion of adults breeding ( |F'y),

N\Iﬁ”" P\” Agurr S:’/”
Code  Common name Mean 95% CI  Mean 95% CI ~ Mean 95% CI  Mean 95% CI
DIW Gibson’s albatross 4421 4 000-4 864 0.60  0.52-0.67 11.9 8.5-16.1 096  0.95-0.98
DQS Antipodean albatross 3381 3065-3725 0.45 0.35-0.55 139 10.5-18.2 0.97  0.95-0.98
DIX Wandering albatross 10 131 9175-11 134 049  0.40-0.59 9.9 7.3-13.3 097  0.95-0.98
DBN  Tristan albatross 1623 1 146-1973 035  0.23-0.48 9.2 6.5-12.7 0.96  0.95-0.98
DAM  Amsterdam albatross 60 49-73 0.60  0.50-0.69 9.9 7.3-13.2 096  0.95-0.98
DIP Southern royal albatross 5818 5043-6 653 0.53  0.33-0.72 9.2 6.2-13.0 096  0.95-0.98
DIQ Northern royal albatross 4257 3413-5239 0.53  0.33-0.73 8.9 8.5-90.3 0.97  0.95-0.98
DCR Atlantic yellow-nosed albatross 26 808 22 001-32 403 0.60  0.58-0.61 8.9 6.4-12.2 0.95  0.93-0.97
TQH Indian yellow-nosed albatross 34 002 27 855-41 039 0.60  0.49-0.69 8.9 6.3-12.1 095 0.93-0.97
DIM Black-browed albatross 671 369 607 619-738 568 0.84  0.79-0.89 9.9 7.3-13.1 095 0.93-0.97
TQW  Campbell black-browed albatross 14119 12 768-15 549 0.89  0.75-0.96 9.2 6.2-13.1 095 0.93-0.97
DCU  Shy albatross 15339 12 529-18 518 0.74  0.64-0.83 8.8 5.8-13.0 0.95 0.94-0.97
TWD  New Zealand white-capped albatross 85 808 67 480-107 569 0.68  0.56-0.79 8.8 5.8-13.0 0.95  0.94-0.97
DKS Salvin’s albatross 35238 31 960-38 794 0.82  0.67-0.94 11.2 8.4-14.7 095  0.94-0.97
DER  Chatham Island albatross 5294 5 188-5 400 0.77  0.66-0.86 9.9 7.8-12.3 0.96  0.94-0.97
DIC Grey-headed albatross 63 034 57 057-69 504 041 0.19-0.63 129 10.2-16.1 096  0.95-0.98
DSB Southern Buller’s albatross 13 499 12211-14 878 0.80  0.66-0.92 11.9 9.2-15.1 0.95 0.93-0.97
DNB Northern Buller’s albatross 19 362 17 529-21 341 0.80  0.69-0.88 11.9 9.3-15.1 095  0.93-0.97
PHU Sooty albatross 13 359 11705-14 451 0.73  0.62-0.82 9.2 6.3-13.1 097  0.95-0.98
PHE Light-mantled sooty albatross 20905 17 136-25 231 0.73  0.49-091 9.2 6.3-13.1 097  0.95-0.98
PCI1 Grey petrel 105 660 77 870-140 105 0.89  0.75-0.96 6.9 5.2-9.0 094  0.92-0.95
PRK Black petrel 5458 4 873-6 083 0.61  0.53-0.69 74 7.0-7.9 093  0.92-0.95
PCW Westland petrel 6225 5514-6 987 048  0.34-0.63 7.0 5.0-9.4 0.95  0.93-0.96
PRO White-chinned petrel 1316786 1 074 335-1 593 474 0.75  0.64-0.83 6.6 4.6-9.2 093  0.92-0.95
PCN Spectacled petrel 41988 34 447-50 333 0.79  0.68-0.88 6.6 4.6-9.1 094  0.92-0.95

Table 8: Prior values for the total number of adults (4 ) and the theoretical unconstrained maximum
population growth rate  (»y) .

N; (thousand) Ty
Code  Common name Mean 95% CI ~ Mean 95% C1
DIW  Gibson’s albatross 14 909 12 750-17 458 0.04  0.03-0.05
DQS  Antipodean albatross 15263 11 956-19 727 0.04  0.03-0.05
DIX Wandering albatross 41429 33352-51 892 0.05 0.03-0.06
DBN  Tristan albatross 9 690 5900-15 107 0.05  0.04-0.06
DAM  Amsterdam albatross 202 156-260 0.05  0.03-0.06
DIP Southern royal albatross 22877 15534-36 179 0.05  0.04-0.07
DIQ Northern royal albatross 16 704 10 850-27 135 0.05  0.04-0.06
DCR  Atlantic yellow-nosed albatross 89992 73 818-108 954 0.06  0.04-0.07
TQH  Indian yellow-nosed albatross 115 030 88 811-147 884 0.06  0.04-0.07
DIM Black-browed albatross 1593207 1422033-1791 582 0.05  0.04-0.07
TQW  Campbell black-browed albatross 31907 27 687-38 369 0.06  0.04-0.07
DCU  Shy albatross 41 464 32765-52 255 0.06  0.04-0.08
TWD  New Zealand white-capped albatross 254 551 189 506-338 493 0.06  0.04-0.08
DKS Salvin’s albatross 86 384 72 536-107 411 0.05  0.04-0.06
DER  Chatham Island albatross 13 835 12 342-16 052 0.05  0.04-0.06
DIC Grey-headed albatross 340 458 195 740-648 759 0.04  0.03-0.05
DSB Southern Buller’s albatross 33 852 28 455-41 829 0.05  0.04-0.06
DNB Northern Buller’s albatross 48 877 41 987-58 026 0.05  0.04-0.06
PHU  Sooty albatross 36 871 30 880-44 041 0.05  0.04-0.07
PHE Light-mantled sooty albatross 58 790 42 233-88017 0.05  0.04-0.07
PCI Grey petrel 238 644 172 197-326 322 0.07  0.06-0.09
PRK Black petrel 17 981 15118-21 433 0.07  0.06-0.08
PCW  Westland petrel 26 630 19 309-37 730 0.07  0.05-0.09
PRO White-chinned petrel 3543560 2799 132-4 491 550 0.08  0.06-0.10
PCN Spectacled petrel 106 495 84 283-133 438 0.08  0.06-0.10
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Table 9: Total observed captures (Obs n ; individuals ), observed effort (Obs eff ; 1000 hooks) and total effort (Tot eff ; 1000 hooks) by fishery group and year, for a) NZL

(DOM), NZL (JV), ZAF (DOM), ZAF (JV) and AUS)nd b) (continued on next page) JPN, TWN and KOR.DOM denotes domestic fleet, and JV Joint Venture operations.

a) NZL (DOM), NZL (JV), ZAF (DOM), ZAF (JV) and AUS
NZL (DOM) NZL (JV) ZARDOM) ZAF (JV) AUS
Year Obs n Obs eff Tot eff Obs n Obs eff Toteff Obsn  Obs eff Toteff Obsn Obs eff Toteff Obsn Obseff Toteff
2012 24 148 2510 33 555 551 0 0 1572 126 337 2742 3 487 7 369
2013 24 88 2287 5 488 488 0 0 1745 267 719 3094 0 401 7 312
2014 18 126 1868 16 653 653 20 23 1767 170 475 1265 1 222 7 341
2015 23 122 1808 22 619 622 18 23 1878 120 309 978 2 172 8 560
2016 128 332 2 358 0 0 0 0 0 1573 37 101 668 3 771 8 094
2017 55 333 2119 0 0 0 1783 77 206 890 6 949 9098
2018 95 301 2317 0 0 0 2230 15 38 651 14 907 8249
2019 54 165 2042 0 0 0 14 18 2176 24 64 724 10 1048 8 905
2020 18 197 1974 0 0 0 77 95 1661 0 0 0 6 862 8 392
2021 48 184 1546 0 0 0 9 12 2116 11 31 197 10 777 8 009
2022 56 68 1280 0 0 0 10 15 2356 4 12 163 693 7124
2023 18 50 1497 0 0 0 38 59 2932 0 0 0 711 7 463
Total 561 2114 23 604 76 2314 2315 198 260 23789 851 2292 11 370 66 8000 95914



Table 9 continued.

b) JPN, TWN, KOR, and total across fishery groups

JPN TWN KOR Total
Year Obsn Obs eff Tot eff Obsn Obs eff Toteff Obsn Obs eff Toteff Obsn Obs eff Tot eff
2012 120 2921 139 354 162 11 542 195 190 0 0 52 674 468 15990 401 962
2013 423 4745 121 815 355 11 424 232 556 0 0 61178 1074 17 864 430 473
2014 746 6 540 105 885 123 9954 229 415 0 0 54717 1094 17 992 402 912
2015 946 5175 94 939 26 8 554 201 169 0 0 53628 1157 14 974 363 581
2016 1559 6344 93 383 59 9229 225181 0 0 59769 1786 16 777 391 026
2017 121 5164 91 530 42 13 316 281 430 0 0 43 958 307 19 976 430 807
2018 355 5304 88 059 76 15 005 266 056 0 0 43 974 561 21 563 411535
2019 1857 5265 70 012 71 15 340 301 488 26 530 2427 2056 22431 387 773
2020 136 2 302 65 604 48 12 929 316 198 0 0 0 285 16 385 393 830
2021 0 0 59 565 80 11 581 192 956 0 0 0 158 12 586 264 388
2022 0 0 53 050 266 14 215 249 051 28 386 2413 367 15 389 315 437
2023 151 3042 41 394 269 14 246 265 050 18 501 2478 502 18 609 320814
Total 6414 46804 1024590 1577 147334 2955740 72 1417 377216 9815 210534 4514537



Table 10: Observed captures per capture code and fishery group. DOM denotes domestic fleet, and JV Joint Venture operations.

NZL NZL ZAF ZAF

Code Commonname (DOM) Jv) JPN  TWN (DOM) Jv) AUS KOR  Total
DIz Diomedeaspp 51 0 430 106 2 0 1 3 593
THZ  Thalassarchepp 358 74 3853 734 148 316 7 59 5549
PHZ  Phoebetrispp 0 0 267 115 0 0 0 10 392
PTZ  Procellarisspp 152 2 650 435 43 520 0 0 1802
ALZ  Diomedeidae 0 0 824 172 5 15 33 0 1049
PRX  Procellariidae 0 0 167 7 0 0 16 0 190
BLZ Bird 0 0 223 8 0 0 9 0 240

Total 561 76 6414 1577 198 851 66 72 9815

Table 11: Observed captures by at -vessel status, per capture code and fishery group. DOM denotes domestic fleet, and JV Joint Venture operations.

NZL(DOM) NZL(JV) JPN TWN ZARDOMN ZARJIY AUS KOR
Code Common name Alive Dead Alive Dead Alive Dead Alive Dead Alive Dead Alive Dead Alive Dead Alive Dead
DIZ Diomedeaspp 13 38 0 0 58 369 2 100 0 2 0 0 1 0 0 3
THZ  Thalassarchepp 42 316 33 41 60 3785 28 689 24 121 213 68 3 4 0 59
PHZ  Phoebetriagpp 0 0 0 0 1 266 0 115 0 0 0 0 0 0 0 10
PTZ Procellarisspp 19 133 0 2 4 646 20 404 0 41 53 458 0 0 0 0
ALZ Diomedeidae 0 0 0 0 17 461 10 159 3 2 8 6 11 21 0 0
PRX Procellariidae 0 0 0 0 4 117 2 2 0 0 0 0 7 8 0 0
BLZ Bird 0 0 0 0 6 204 1 7 0 0 0 0 3 6 0 0
Total 74 487 33 43 150 5848 63 1476 27 166 274 532 25 39 0 72



Table 12: Conversion matrix for calculation of cumulative captures per capture code.

Code
DIZ
THZ
PHZ
PTZ
ALZ
PRX
BLZ

Table 13: Observed captures per capture code from cells with zero densities in all months.
domestic fleet, and JV Joint Venture operations.

DIZ

THZ

PTZ

ALZ

0

DOM denotes

NZL  NzL ZAF  ZAF
Code (DOM) (JV) JPN TWN (DOM) (JV) AUS KOR Total
DIZ 0 0 0 0 0 0 0 0 0
THZ 0 0 0 0 0 0 0 0 0
PHZ 0 0 0 1 0 0 0 0 1
PTZ 0 0 0 0 0 2 0 0 2
ALZ 0 0 0 0 0 0 0 0 0
PRX 0 0 0 0 0 0 0 0 0
BLZ 0 0 0 3 0 0 0 0 3
Total 0 0 0 4 0 2 0 0 6
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Table 14: Estimated observed overlap by species and fishery group, with units hooks km -2, DOM denotes domestic fleet, and JV Joint Venture operations.

NZL NZL ZAF ZAF
Code Common name (DOM) Jv) JPN TWN (DOM) Jv) AUS KOR Total
DIW Gibson's albatross 0.19 0.59 1.20 0.44 0.00 0.00 0.30 0.00 2.72
DQS Antipodean albatross 0.13 0.11 0.09 0.18 0.00 0.00 0.02 0.00 0.54
DIX Wandering albatross 0.01 0.01 0.09 0.36 <0.01 0.01 0.01 <0.01 0.50
DBN Tristan albatross 0.00 0.00 0.71 0.61 0.01 0.03 <0.01 0.18 1.54
DAM Amsterdam albatross 0.00 0.00 0.13 2.84 <0.01 0.02 <0.01 <0.01 2.99
DIP Southern royal albatross 0.14 0.28 0.20 0.08 <0.01 <0.01 0.02 <0.01 0.72
DIQ Northern royal albatross 0.12 0.03 0.04 0.08 <0.01 <0.01 <0.01 <0.01 0.28
DCR Atlantic yellownosed albatross 0.00 0.00 0.37 0.62 0.01 0.03 0.00 0.06 1.09
TQH Indian yellownosed albatross <0.01 <0.01 0.40 0.96 <0.01 0.01 0.05 <0.01 1.43
DIM Blackbrowed albatross 0.01 <0.01 0.04 0.13 <0.01 0.01 0.01 <0.01 0.19
TQW Campbell blactbrowed albatross 0.07 0.09 0.35 0.30 0.00 0.00 0.10 0.00 0.90
DCU Shy albatross 0.00 0.00 0.29 0.19 <0.01 0.01 0.14 <0.01 0.63
TWD New Zealand whieapped albatross 0.18 0.41 0.59 0.46 <0.01 0.03 0.12 <0.01 1.79
DKS Salvin's albatross 0.10 0.07 0.06 0.11 <0.01 <0.01 0.02 <0.01 0.36
DER Chatham Island albatross 0.04 <0.01 0.08 0.08 0.00 0.00 <0.01 0.00 0.20
DIC Greyheaded albatross 0.01 0.01 0.08 0.10 <0.01 <0.01 <0.01 0.01 0.21
DSB Southern Buller's albatross 0.14 0.26 0.60 0.21 0.00 0.00 0.14 0.00 1.36
DNB Northern Buller's albatross 0.08 0.05 0.10 0.07 0.00 0.00 0.01 0.00 0.31
PHU Sooty albatross 0.00 0.00 0.40 0.71 <0.01 0.01 <0.01 0.07 1.19
PHE Lightmantled sooty albatross 0.01 0.04 0.09 0.05 <0.01 <0.01 <0.01 <0.01 0.20
PCI Grey petrel 0.05 0.06 0.10 0.11 <0.01 <0.01 <0.01 0.02 0.34
PRK Black petrel 0.07 0.03 0.16 0.19 0.00 0.00 0.06 0.00 0.51
PCW Westland petrel 0.29 0.63 0.39 0.21 0.00 0.00 0.04 0.00 1.57
PRO Whitechinned petrel <0.01 <0.01 0.07 0.20 <0.01 0.02 0.01 0.01 0.30
PCN Spectacled petrel 0.00 0.00 0.05 0.60 <0.01 <0.01 0.00 0.01 0.65

Total 1.64 2.67 6.68 9.90 0.04 0.18 1.05 0.37 22.52



Table 15: Estimated total overlap by species and fishery group, with units hooks  km-2. DOM denotes domestic fleet, and JV Joint Venture operations.

NZL NZL ZAF ZAF
Code Common name (DOM) Jv) JPN TWN (DOM) (JV) AUS KOR Total
DIW Gibson's albatross 1.7 0.6 13.4 3.5 0.0 0.0 3.5 <0.1 22.6
DQS Antipodean albatross 1.4 0.1 1.6 2.0 0.0 0.0 0.3 <0.1 5.4
DIX Wandering albatross 0.1 <0.1 1.4 6.6 0.1 0.1 0.1 0.2 8.5
DBN Tristan albatross 0.0 0.0 6.3 6.0 0.5 0.2 <0.1 2.8 15.7
DAM Amsterdam albatross 0.0 0.0 2.4 28.4 0.1 0.1 <0.1 0.2 31.1
DIP Southern royal albatross 15 0.3 2.6 0.6 <0.1 <0.1 0.2 <0.1 5.3
DIQ Northern royal albatross 1.7 <0.1 0.6 0.6 <0.1 <0.1 <0.1 0.1 3.0
DCR Atlantic yellownosed albatross 0.0 0.0 6.8 8.6 0.8 0.1 0.0 11 17.4
TQH Indian yellownosed albatross <0.1 <0.1 6.5 9.0 0.2 0.1 0.6 0.4 16.8
DIM Blackbrowed albatross 0.1 <0.1 0.8 1.3 0.2 <0.1 0.1 0.1 2.6
TQW Campbell blackorowed albatross 0.7 0.1 4.5 2.2 0.0 0.0 11 0.1 8.7
DCU Shy albatross 0.0 0.0 2.1 2.8 0.1 <0.1 1.1 0.1 6.2
TWD New Zealand whieapped albatross 1.8 0.4 7.6 5.5 0.3 0.1 1.4 0.1 17.2
DKS Salvin's albatross 11 0.1 1.7 1.2 <0.1 <0.1 0.2 <0.1 4.3
DER Chatham Island albatross 0.4 <0.1 2.0 1.0 0.0 0.0 <0.1 0.1 3.6
DIC Greyheaded albatross 0.1 <0.1 0.7 1.1 <0.1 <0.1 <0.1 0.2 2.1
DSB Southern Buller's albatross 15 0.3 7.3 2.3 0.0 0.0 1.6 <0.1 13.0
DNB Northern Buller's albatross 1.1 <0.1 2.8 1.0 0.0 0.0 0.1 0.0 5.1
PHU Sooty albatross 0.0 0.0 3.5 8.6 0.3 0.1 <0.1 1.3 13.9
PHE Lightmantled sooty albatross 0.1 <0.1 1.0 0.7 <0.1 <0.1 <0.1 0.1 2.0
PCI Grey petrel 0.5 0.1 1.0 1.1 <0.1 <0.1 <0.1 0.3 3.0
PRK Black petrel 1.0 <0.1 3.6 4.3 0.0 0.0 0.7 0.6 10.1
PCW Westland petrel 2.6 0.6 5.6 1.9 0.0 0.0 0.5 0.0 11.2
PRO Whitechinned petrel 0.1 <0.1 1.6 2.8 0.2 0.1 0.1 0.2 5.0
PCN Spectacled petrel 0.0 0.0 1.0 11.9 0.2 <0.1 0.0 0.1 13.2

Total 17.4 2.7 88.3 114.9 29 1.0 11.6 8.2 247.0



Table 16: The mean of the year and month specific proportion s of each population from 5° cells that overlapp ed with fishing effort.

NZL NZL ZAF ZAF
Code  Common name (DOM) (Jv) JPN TWN (DOM) Jv) AUS KOR Total
DIW Gibson's albatross 0.076 0.109 0.156 0.051 0.000 0.000 0.099 0.002 0.276
DQS Antipodean albatross 0.059 0.018 0.037 0.033 0.000 0.000 0.008 0.000 0.111
DIX Wandering albatross 0.003 0.002 0.033 0.043 0.006 0.004 0.003 0.007 0.079
DBN Tristan albatross 0.000 0.000 0.099 0.080 0.028 0.011 0.001 0.040 0.188
DAM Amsterdam albatross 0.000 0.000 0.044 0.191 0.005 0.004 0.001 0.015 0.224
DIP Southern royal albatross 0.061 0.053 0.029 0.009 0.000 0.000 0.008 0.001 0.092
DIQ Northern royal albatross 0.089 0.004 0.010 0.008 0.001 0.001 0.001 0.002 0.102
DCR Atlantic yellownosed albatross 0.000 0.000 0.107 0.145 0.046 0.011 0.000 0.034 0.256
TQH Indian yellownosed albatross 0.002 0.001 0.070 0.086 0.013 0.006 0.023 0.022 0.168
DIM Blackbrowed albatross 0.007 0.001 0.020 0.013 0.008 0.002 0.002 0.002 0.039
TQW  Campbell blaclbrowed albatross 0.031 0.018 0.051 0.029 0.000 0.000 0.030 0.010 0.108
DCU Shy albatross 0.000 0.000 0.017 0.017 0.005 0.003 0.143 0.003 0.175
TWD New Zealand whiteapped albatross 0.076 0.084 0.079 0.039 0.015 0.009 0.042 0.007 0.214
DKS Salvin's albatross 0.049 0.010 0.057 0.011 0.002 0.001 0.008 0.001 0.117
DER Chatham Island albatross 0.026 0.001 0.075 0.020 0.000 0.000 0.001 0.002 0.117
DIC Greyheaded albatross 0.002 0.001 0.013 0.010 0.001 0.001 0.001 0.004 0.026
DSB Southern Buller's albatross 0.064 0.052 0.100 0.032 0.000 0.000 0.043 0.000 0.195
DNB Northern Buller's albatross 0.050 0.008 0.111 0.020 0.000 0.000 0.005 0.000 0.155
PHU Sooty albatross 0.000 0.000 0.062 0.061 0.020 0.007 0.001 0.021 0.132
PHE Lightmantled sooty albatross 0.004 0.009 0.011 0.007 0.002 0.001 0.001 0.004 0.022
PCI Grey petrel 0.018 0.012 0.012 0.011 0.001 0.001 0.000 0.005 0.041
PRK Black petrel 0.054 0.006 0.095 0.092 0.000 0.000 0.022 0.014 0.246
PCW  Westland petrel 0.107 0.112 0.081 0.029 0.000 0.000 0.017 0.000 0.177
PRO Whitechinned petrel 0.003 0.001 0.041 0.024 0010 0.005 0.002 0.005 0.068
PCN Spectacled petrel 0.000 0.000 0.057 0.209 0.013 0.001 0.000 0.006 0.236



Table 17 Comparison of predicted vs observed captures per capture code from the selected 2025 risk assessment model , for a) NZL (DOM), NZL (JV), ZAF (DOM), ZAF (JV)
and AUS), and b) (continued on next page) JPN, TWN and KOR.DOM denotes domestic fleet, and JV Joint Venture operations. 95% ClIs are provided in parentheses.

a) NZL (DOM), NZL (JV), ZAF (DOM), ZAF (V) and AUS

NZL (DOM) NZL (JV) ZAF (DOM) ZAF (JV) AUS
Code  Common name Obs Est Obs Est Obs Est Obs Est Obs Est
DIz Diomedeaspp 4.2 3.6(2.25.3) 0 0(00.2) 0.2 0.1(00.2) 0 0(00.2) 0.1 0.1(00.4)
THZ Thalassarchspp 29.8 29 (24.733.7) 6.2 5.5(3.87.6) 12.3 11.6(8.914.7) 26.3 25.6(21.529.8) 0.6 0.7 (0.21.5)
PHZ Phoebetriapp 0 0(00.2) 0 0(00.1) 0 0(00.1) 0 0(00.2) 0 0(060.1)
PTZ Procellarisspp 12.7 12(9.514.9) 0.2 0.1(60.4) 3.6 3.1(1.84.6) 43.3 42.3(37.247.7) 0 0.2(00.6)
ALZ Diomedeidae 0 0.7 (0.21.4) 0 0.3(00.8) 0.4 0.7 (0.21.5) 1.2 15(0.72.5) 2.8 24(1.23.7)
PRX Procellariidae 0 0.3(00.8) 0 0.1(00.3) 0 0.3(00.7) 0 0.4(0.11) 1.3 1(0.31.9)
BLZ Bird 0 1(0.31.8) 0 0.4(0.11) 0 0.6(0.21.3) 0 0.9(0.21.7) 0.8 1.1(0.42.1)

b) JPN, TWN and KOR

JPN TWN KOR
Code Common name Obs Est Obs Est Obs Est
DIz Diomedeapp 35.8 35.4 (30.740) 8.8 8.4(6.210.8) 0.2 0.1(60.4)
THZ Thalassarchepp 321.1 320.8 (307.2334.8) 61.2 60.5(54.266.8) 49 4.3(2.85.9)
PHZ Phoebetrispp 22.2 21.9(18.425.5) 9.6 9.1(6.811.5) 0.8 0.5(0.1-1.1)
PTZ Procellarisspp 54.2 53.8 (48.159.6) 36.2 35.7(31.140.7) 0 0.1(00.2)
ALZ Diomedeidae 68.7 69.1 (62.676.2) 143 14.8(11.817.8) 0 05(0.:1.2)
PRX Procellariidae 139 14.1(11.417.2) 0.6 0.9(0.21.8) 0 0.1(00.2)
BLZ Bird 18.6 19.5 (16.323) 0.7 2.1(1.13.2) 0 0.5(0.11.2)



Table 18: Catchability coefficients estimated from the

provided in parentheses.

selected 2025 risk assessment model . DOM denotes domestic fleet, and JV Joint Venture operations. 95% Cls are

Species group NZL (DOM) NZL (JV) JPN TWN ZAF (DOM) ZAF (JV) AUS KOR

Great albatross 5.23(3.747.2)  0.07(0.010.23) 20.15 (15.825.9)  4.63(3.226.35)  15.39 (2.244.03)  1.88 (0.185.48) 0.94 (0.133.16)  1.74 (0.44.41)
Mollymawk 4.4(3535.33) 0.57(0.40.79)  12.1(10.2313.87) 1.53(1.331.76) 20.07 (16.523.9)  16.83 (14.0719.78)  0.77 (0.471.07)  4.12 (2.915.41)
Sootyalbatross 1.29 (0.164.2)  0.23(0.020.86) 23.99 (16.334.06)  5.81 (4.188.13)  4.93 (0.3519.64)  2.22 (0.218.05) 2.36(0.1211.62) 3.6 (1.626.17)
Medium petrel 5.38 (4.216.77) 0.1 (0.030.24) 3.4 (2.724.2) 0.59 (0.460.75)  4.68 (36.76) 9.58(7.3612.15) 1.3 (0.742.09) 0.09 (0.020.24)



Table 19: Estimated total deaths ( ), cryptic deaths, maximum theoretical growth rate (

2025 risk assessment model . 95% Cls are provided in parentheses.

»,id ) and relative mortalities (deaths relative to

», £ ) from the selected

Common name Total deaths Cryptic deaths i t0 Relative mortalities
Gibson's albatross 438 (305646) 110(6-280) 598 (456800 0.72 (0.481.14)
Antipodean albatross 78 (53115) 20 (545) 551 (407782 0.14 (0.100.21)
Wandering albatross 265 (187393) 72 (14158) 1,879 (1,418,513 0.14 (0.100.22)
Tristan albatross 166 (102270) 43 (8104) 459(269770) 0.36 (0.240.55)
Amsterdam albatross 3 (26) 1(62) 9 (*13) 0.38 (0.250.60)
Southern royal albatross 149 (93251) 37 (5101) 1,049 (6851,810) 0.14 (0.090.21)
Northern royal albatross 41 (2470) 10 (324) 804 (5241,383) 0.05(0.040.07)

Atlantic yellownosed albatross
Indian yellownosed albatross
Blackbrowed albatross
Campbell blaclbrowed albatross
Shy albatross

NewZealand whiteapped albatross
Salvin's albatross

Chatham Island albatross
Greyheaded albatross

Southern Buller's albatross
Northern Buller's albatross
Sooty albatross

Lightmantled sooty albatross
Grey petrel

Black petrel

Westland petrel

Whitechinned petrel

Spectacled petrel

1,071 (7711,532)
1,299 (8681,897)
2,936(2,2753,861)
226 (158338)

149 (103226)
3,445 (2,4574,820)
260 (186379)

41 (2962)

452 (263949)

344 (236526)
227(155330)

567 (402825)

169 (99287)
141(94-213)

36 (2552)

82 (52131)
3,562(2,8294,610)
132 (88197)

297 (69657)
361 (56836)
802 (2411,634)
65 (6154)

42 (798)

965 (1582,178)
73 (13163)

12 (129)

125 (25347)
97 (6232)

64 (6154)

166 (37340)
48 (5127)

39 (1183)

10 (321)

23 (553)
1,011 (2922,036)
36 (880)

5,130 B,741-7,061)
6,476 4,542-9,190
83,375 (65,879.06,184)
1,751 (1,309,439
2,257 (,547-3,327)
14,038 (9,4080,602)
3,929 2,9635,390
698(572:868)

12,616 (7,3227,748)
1,541 (1,2262,001)
2,273 (,781-2,920
1,780 (1,3262,453
2,687 (,782-4,198
17,819 (12,54826,541)
1,264 (1,073L,538)
1,782 (1,214,635
263,270 (186,43882,655)
8,140 6,857-11,532

0.21 (0.150.30)
0.20 (0.140.30)
0.04 (0.030.05)
0.13 (0.090.20)
0.07 (0.040.10)
0.24 (0.160.38)
0.07 (0.050.10)
0.06 (0.040.09)
0.04 (0.030.05)
0.23 (0.150.33)
0.10 (0.070.15)
0.32 (0.260.49)
0.06 (0.040.11)
0.01 (0.00.01)
0.03 (0.020.04)
0.05 (0.020.07)
0.01 (0.010.02)
0.02 (0.010.02)



Table 20: Estimated total deaths ( [y, maximum theoretical growth rate (
model ; and, the sensitivity run with family

»,td ) and relative mortalities (deaths relative to

-specific Z. 95% Cls are provided in parentheses.

2025 riskassessmenmodel

Sensitivityr family-specificZ

»,id ) for: the selected 2025 risk assessment

Relative Relative
Common name Total deaths it0 mortalities Total deaths i 0 mortalities
Gibson's albatross 438 (305646) 598 (456800) 0.72 (0.481.14) 361 (263514) 604 (456817) 0.60 (0.390.89)
Antipodean albatross 78 (53115) 551 (407782 0.14(0.10-0.21) 66 (4696) 550 (391764) 0.12(0.08-0.17)
Wandering albatross 265 (187393) 1,879 (1,418,513 0.14(0.10:0.22) 223 (159310) 1,896 (1,4272,550) 0.12(0.08-0.17)
Tristan albatross 166 (102270) 459 (269770 0.36(0.24-0.55 136 (87222) 464 (282766) 0.30(0.21-0.43)
Amsterdam albatross 3 (26) 9 (*13) 0.38(0.25-0.60 3(24) 9 (*13) 0.32(0.21-0.47)
Southern royal albatross 149 (93251) 1,049 (6851,810) 0.14(0.09-0.21) 126 (86203) 1,049 (6951,754) 0.12(0.08-0.18)
Northern royal albatross 41 (2470) 804 (5241,383) 0.05(0.04-0.07) 37 (2362) 807 (5511,401) 0.04(0.03-0.06)
Atlantic yellownosed albatross 1,071(771-1,532) 5,130 8,741-7,06])  0.21(0.15-0.30) 1,110 (7991,546) 5,132 (3,73%,851) 0.22(0.15-0.32)
Indian yellownosed albatross 1,299 (8681,897) 6,476 ¢,542-9,190 0.20(0.14-0.30) 1,338 (9261,951) 6,466 (4,559,223) 0.21(0.14-0.31)
Blackbrowed albatross 2,936 (2,2753,861) 83,375 (65,874.06,184)  0.04(0.03-0.05 3,019 (2,339%8,938) 82,522 (65,404.05,457) 0.04(0.03-0.05)
Campbell blactbrowed albatross 226 (158338) 1,751 (1,302,439 0.13(0.09-0.20) 238 (165336) 1,799 (1,3542,432) 0.13(0.09-0.20)
Shy albatross 149 (103226) 2,257 (,547-3,327) 0.07(0.04-0.10 155 (109232) 2,235 (,580-3,387) 0.07(0.04-0.10)
New Zealand whiteapped albatross 3,445 (2,457%,820) 14,038(9,40520,602)  0.24(0.16-0.38) 3,576 (2,5565,067) 14,097 (9,61720,965) 0.25(0.17-0.39)
Salvin's albatross 260 (186379) 3,929 29635390  0.07(0.05-0.10) 271 (189395) 3,981 (3,055,209) 0.07(0.05-0.10)
Chatham Island albatross 41(2962) 698 (572868  0.06(0.04-0.09) 43 (2962) 699 (568369) 0.06(0.04-0.09)
Greyheaded albatross 452 (263949) 12,616 (7,3227,748)  0.04(0.03-0.05) 466 (276932) 12,291 (7,27425,968) 0.04(0.03-0.05)
Southern Buller's albatross 344(236:526) 1541 (1,222,00)  0.23(0.15-0.33) 362 (250539) 1,529 (1,219,020) 0.23(0.16-0.35)
Northern Buller's albatross 227 (155330) 2,273(,781-2,920  0.10(0.07-0.15) 234 (164340) 2,250 (,7652,916) 0.10(0.07-0.15)
Sootyalbatross 567 (402825) 1,780 (1,3262,453  0.32(0.20-0.49) 441 (334578) 1,782 (1,33%,450) 0.25(0.16-0.37)
Lightmantled sooty albatross 169 (99287) 2,687 (,782-4,199  0.06(0.04-0.11) 123 (79194) 2,658 (,7794,204) 0.05(0.03-0.07)
Grey petrel 141 (94213) 17,819 (12,54%6,541)  0.01(0.01-0.01) 143 (97213) 17,949 (12,7626,072) 0.01(0.01-0.01)
Black petrel 36 (2552) 1,264 (1,0731,538)  0.03(0.02-0.04) 37 (2553) 1,269 (1,063L,515) 0.03(0.02-0.04)
Westlandpetrel 82 (52131) 1,782 (1,214,635  0.05(0.03-0.07) 81 (53132) 1,778 (1,2042,712)  0.05(0.03-0.07)
Whitechinned petrel 3,562 (2,8291,610) 263,270 (186,43382,655)  0.01(0.01-0.02) 3,599 (2,7964,634) 259,021(186,993361,680) 0.01(0.01-0.02)
Spectacled petrel 132 (88197) 8,140 6,857-11,539  0.02(0.01-0.02) 133 (92196) 8,081 (5,78711,187) 0.02(0.01-0.02)



Table 21: Estimated total deaths ( ), maximum theoretical growth rate, ( », i ) and relative mortalities (deaths relative to
model; and, the 2025 model fitted to data from 2012 to 2019. 95% Cls are provided in parentheses.

2025 risk assessmentodel

»,id ) for : the selected 2025 risk assessment

2025 risk assessment model fitted to data from 2@12

Relative Relative
Common name Total deaths it0 mortalities Total deaths i 0 mortalities
Gibson's albatross 438 (305646) 598 (456800) 0.72 (0.481.14) 587 (395904) 603 (459790) 0.97 (0.621.60)
Antipodean albatross 78 (53115) 551 (407782 0.14(0.10-0.21) 93 (61147) 554 (403788) 0.17(0.11-0.26)
Wandering albatross 265 (187393) 1,879 (1,418,513 0.14(0.10-0.22) 279 (187408) 1,885 (1,4022,571) 0.15(0.10-0.23)
Tristan albatross 166 (102270) 459 (269770 0.36(0.24-0.55 223 (131378) 463 (276779) 0.47(0.30-0.75)
Amsterdam albatross 3 (26) 9 (%13 0.38(0.25-0.60 4 (26) 9 (%13) 0.39(0.25-0.63)
Southern royal albatross 149 (93251) 1,049 (6851,810) 0.14(0.09-0.21) 195 (116354) 1,053 (6731,855) 0.18(0.12-0.30)
Northern royal albatross 41 (2470) 804 (5241,383) 0.05(0.04-0.07) 46 (2784) 811 (5371,418) 0.06(0.04-0.08)
Atlantic yellownosed albatross 1,071 (7741,532) 5,130 8,741-7,06)) 0.21(0.150.30) 1,309 (9311,819) 5,053 (3,67%,769) 0.26(0.18-0.37)
Indian yellownosed albatross 1,299 (8681,897) 6,476 ¢,542-9,190 0.20(0.14-0.30) 1,514 (99€2,247) 6,488 (4,588,103) 0.23(0.16-0.35)
Blackbrowed albatross 2,936 (2,2753,861) 83,375 (65,874.06,184)  0.04(0.03-0.05 3,478 (2,5574,613) 82,740 (66,06205,017) 0.04(0.03-0.06)
Campbell blactbrowed albatross 226(158338) 1,751 (1,302,439 0.13(0.09-0.20) 283 (185413) 1,767 (1,3482,465) 0.16(0.10-0.25)
Shy albatross 149 (103226) 2,257 (,547-3,327) 0.07(0.04-0.10 198 (133295) 2,276 (,566-3,316) 0.09(0.06-0.14)
New Zealand/hitecapped albatross 3,445 (2,457%,820) 14,038 (9,4080,602)  0.24(0.16-0.38) 4,277 (2,98%,971) 13,935 (9,2021,511) 0.31(0.20-0.47)
Salvin's albatross 260 (186379) 3,929 29635390  0.07(0.05-0.10) 337 (228501) 3,949(2,9965,458) 0.09(0.06-0.13)
Chatham Island albatross 41 (2962) 698 (572868  0.06(0.04-0.09) 56 (3783) 695 (552895) 0.08(0.05-0.12)
Greyheaded albatross 452 (263949) 12,616 (7,3227,748)  0.04(0.03-0.05) 524 (2981,056) 12,231 (7,5126,079) 0.04(0.03-0.06)
Southern Buller's albatross 344 (236526) 1541 (1,222,00)  0.23(0.15-0.33) 444 (288693) 1544 (1,1772,071) 0.29(0.19-0.44)
Northern Buller's albatross 227 (155330) 2,273(,781-2,920  0.10(0.07-0.15) 301 (202437) 2,237 (,7762,894) 0.13(0.09-0.19)
Sooty albatross 567 (402825) 1,780 (1,3262,453  0.32(0.20-0.49) 630 (430923) 1,791 (1,3072,444)  0.35(0.22-0.56)
Lightmantled sooty albatross 169(99-287) 2,687 (,782-4,199  0.06(0.04-0.11) 181 (108326) 2,670 (,770-4,326) 0.07(0.04-0.12)
Grey petrel 141 (94213) 17,819 (12,54%6,541)  0.01(0.01-0.01) 142 (89219) 17,702 (11,9826,100) 0.01(0.01-0.01)
Black petrel 36 (2552) 1,264 (1,0731,538)  0.03(0.02-0.04) 42 (2964) 1,258 (1,058L,569) 0.03(0.02-0.05)
Westland petrel 82 (52131) 1,782 (1,214,635  0.05(0.03-0.07) 85 (54140) 1,780 (1,2242,737)  0.05(0.03-0.07)
Whitechinned petrel 3,562(2,8294,610) 263,270 (186,43382,655)  0.01(0.01-0.02) 4,663 (3,6016,068) 263,870 (189,95371,580) 0.02(0.01-0.03)
Spectacled petrel 132 (88197) 8,140 6,857-11,539  0.02(0.01-0.02) 157 (108232) 8,153 (5,94411,232) 0.04 (0.020.06)



Table 22: Estimated total deaths ( ), maximum theoretical growth rate, ( », i ) and relative mortalities (deaths relative to

model; and, the 2024 risk assessment model. 95% Cls are provided in parentheses.

2025 risk assessmentodel

2024 risk assessment

»,id ) for: the selected 2025 risk assessment

Relative Relative
Common name Total deaths it0 mortalities Total deaths i 0 mortalities
Gibson's albatross 438 (305646) 598 (456800) 0.72 (0.481.14) 606 (444827) 940 (7011 265) 0.65 (0.430.97)
Antipodean albatross 78 (53115) 551 (407782 0.14(0.10-0.21) 67 (4896) 655 (499861) 0.10(0.07-0.15)
Wandering albatross 265 (187393) 1,879 (1,418,513 0.14(0.10-0.22) 253 (179354) 1875 (1402594) 0.13(0.09-0.19)
Tristan albatross 166 (102270) 459 (269770 0.36(0.24-0.55 188 (113312) 455 (274771) 0.41(0.28-0.62)
Amsterdam albatross 3 (26) 9 (*13) 0.38(0.25-0.60 2 (24) 9 (#13) 0.25(0.17-0.38)
Southern royal albatross 149 (93251) 1,049 (6851,810) 0.14(0.09-0.21) 74 (53103) 1146 (7121 900) 0.06(0.04-0.11)
Northern royal albatross 41(24-70) 804 (5241,383) 0.05(0.04-0.07) 16 (926) 834 (5671 367) 0.02(0.01-0.03)
Atlantic yellownosed albatross 1,071 (7741,532) 5,130 8,741-7,06)) 0.21(0.150.30) 91 (63133) 5304 (396 124) 0.02(0.01-0.02)
Indianyellownosed albatross 1,299 (8681,897) 6,476 ¢,542-9,190 0.20(0.14-0.30) 943 (7021,310) 13901 (105808 427) 0.07(0.05-0.10)
Blackbrowed albatross 2,936 (2,2753,861) 83,375 (65,874.06,184) 0.04(0.03-0.05) 1,268 (9261,769) 56 203 (44 5070 437) 0.02(0.02-0.03)
Campbell blactbrowed albatross 226 (158338) 1,751 (1,302,439 0.13(0.09-0.20) 449 (332626) 99 228 (71 44638 500) 0.00(0.00-0.01)
Shy albatross 149 (103226) 2,257 (,547-3,327) 0.07(0.04-0.10 128 (84198) 2377 (1658 475) 0.05(0.03-0.08)
New Zealand whiteapped albatross 3,445 (2,457%,820) 14,038 (9,4080,602)  0.24(0.16-0.38) 2,158 (1,594,937) 28 743 (20 84239 599) 0.07(0.050.11)
Salvin's albatross 260 (186379) 3,929 29635390  0.07(0.05-0.10) 127 (84194) 6 885 (4 84D 760) 0.02(0.01-0.03)
Chatham Island albatross 41 (2962) 698 (572868  0.06(0.04-0.09) 12 (818) 703 (568394) 0.02(0.01-0.03)
Greyheaded albatrogs 452 (263949) 12,616(7,32327,748)  0.04(0.03-005 3,169 (2,4094,250) 95 090 (76 76418 084) 0.03(0.02-0.05)
Southern Buller's albatross 344 (236526) 1541 (1,222,00)  0.23(0.15-0.33) 2,110 (1,554,910) 23601 (19 1229 641) 0.09(0.06-0.13)
Northern Buller's albatross 227 (155330) 2,273(,781-2,920  0.10(0.07-0.15) 99 (70142) 2260 (1 8142 902) 0.04(0.03-0.06)
Sooty albatross 567 (402825) 1,780 (1,3262,453  0.32(0.20-0.49) 646 (475857) 1677 (1192 315) 0.39(0.25-0.58)
Lightmantled sooty albatross 169 (99287) 2,687 (,782-4,199  0.06(0.04-0.11) 306 (220426) 5052 (3 505 424) 0.06(0.04-0.09)
Grey petrél 141 (94213) 17,819 (12,54%6,541)  0.01(0.01-0.01) 458 (337636) 35 025 (26 6686 892) 0.01(0.01-0.02)
Black petrel 36 (2552) 1,264 (1,0731,538)  0.03(0.02-0.04) 38 (2654) 1267 (1064 520) 0.03(0.02-0.04)
Westland petré 82 (52131) 1,782 (1,214,635  0.05(0.03-0.07) 117 (74181) 1929 (1 30%2 896) 0.06(0.04-0.09)
Whitechinned petrei 3,562 (2,8291,610) 263,270 (186,43382,655)  0.01(0.01-0.02) 3,167 (2,4691,076) 148 436 (109 16800 975) 0.02(0.01-0.03)
Spectacled petrel 132 (88197) 8,140 6,857-11,539  0.02(0.01-0.02) 374 (263531) 26 760 (18 3189 850) 0.01(0.01-0.02)

* indicates speciesthat had visible posterior updatesto biological parametersin the 2024 risk assessment.
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Figure 1: Map of total effort included in the risk assessment (in units of 1000 hooks).
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Figure 2: MCMC trace diagnostics for the 2025 risk assessment model fit. For each MCMC chain, the
Euclidean norm is calculated for each parameter vector.
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2025 risk assessment model .
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Figure 5: Fit to average annual empirical captures by capture code and fishery group  (on the log-10 scale)
from the selected 2025 risk assessment model. DOM denotes domestic fleet, and JV Joint Venture
operations.
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Figure 6: Fit to average annual empirical captures by capture code and fishery group  from the selected
2025 risk assessment model . DOM denotes domestic fleet, and JV Joint Venture operations.
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selected 2025 risk assessment model . DOM denotes domestic fleet, and JV Joint Venture operations.
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NZL (DOM), NZL (3V), ZAF (DOM), ZAF (JV) and AUS), and fjontinued on next page) JPN, TWN and KOR.
DOM denotes domestic fleet, and JV Joint Venture operations.

CCSBT 2025 SEFRA s 53



b) JPN, TWN and KOR

JPN

1.00 1

0.754 - ==

0.50 1

- =

0.00 A

=

(=)

o
1

0.75 Taxonomic
resolution

0.50 + . genus
E family
0.251 - class

0.00 1

Probability of taxenomic resolutions

KOR

1.004

0.75+

e

Diorﬂledea Th alaslsamhe Phoelbetria Procéllaria
Pi group

Figure 8 continued.

CCSBT 2025 SEFRA s 54



Gibson's albatross

Antipodean albatross 4

Wandering albatross -.—
Tristan albatross 4 .—

Amsterdam albatross 4
Southern royal albatross 4 l
Northern royal albatross I
Atlantic yellow-nosed albatross —-—
Indian yellow-nosed albatross - —-—
Black-browed albatross I
Campbell black-browed albatross 4

Shy albatross o

New Zealand white-capped albatross .—

T

Salvin's albatross

Chatham Island albatross

Grey-headed albatross

———

Southern Buller's albatross 4

Northern Buller's albatross I—

Sooty albatross — —

Light-mantled sooty albatross 4 ‘|]:|~

Grey petrel 4 |

Black petrel 4 I

Westland petrel 4 I

White-chinned petrel 4 |

Spectacled petrel 4 I

0.0 03 0.6 0.9

Species group
. Creat albatross E Sooty albatross

' Mollymawk ' Medium petrel

Figure 9: Estimated relative mortality rates per species, i.e., total deaths relative to w»yfd ), from the
selected 2025 risk assessment model .
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Figure 10: Estimated relative mortality rates per species from observable deaths (i.e., with no cryptic

mortalities) , relative to w4 , from the selected 2025 risk assessment model .
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a) NZL (DOM), NZL (JV), ZAF (DOM), Z@K) and AUS
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Figure 11: The spatial distribution of the estimated observed density overlap per species group and fishery
group, for a) NZL (DOM), NZL (JV), ZAF (DOM), ZAF (JV) and AUS), and b) (continued on next page) JPN, TWN
and KOR.The maps provide the proportion of total estimated observed density overlap per species group

by 5°cell per fishery group.
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b) JPN, TWN and KOR
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Figure 11 continued.
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a) NZL (DOM), NZL (JV), ZAF (DOM), ZAF (JV) and AUS
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Figure 12: The spatial distribution of estimated total density overlap per species group and fishery group
(expressed as the proportion of the total density overlap per species group) ,for a) NZL (DOM), NZL (3V),
ZAF (DOM), ZAF (JV) and AUS), and b) (continued on next page) JPN, TWN and KORThe maps provide the
proportion of total density overlap per species group by 5°cell per fishery group.
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b) JPN, TWN and KOR
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Figure 12 continued.
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Figure 13: The spatial distribution of total estimated annual deaths per species group from the selected
2025 risk assessment model , provided as the proportion of total annual deaths of each species group by
5°cell.
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Figure 14: Maps of total estimated annual deaths per species group and fishery group from the selected
2025 risk assessment model , for a) NZL (DOM), NZL (JV), ZAF (DOM), ZAF (JV) and AUS), and b) (continued
on next page) JPN, TWN and KOR The maps provide the proportion of total estimated annual deaths per
species group accounted for by each 5°cell per fishery group.
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b) JPN, TWN and KOR
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Figure 14 continued.
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Figure 15: Maps of the mean of species-specific relative mortalities a cross all species groups from the
selected 2025 risk assessment model .
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Figure 16: Maps of the mean of species-specific r elative mortalities per species group from t he selected
2025 risk assessment model .
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