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Survival and Reproduction

Estimation methods
The tag-resight data was analysed using mark-recaptethods implemented in the

software WinBUGS. This allows the simultaneousnestion of survival and breeding rates

with the ability to easily account for tag-loss.

Whether an animal survives between breeding sedasomi+1 could be considered as a
Bernoulli random variable (i.e., a coin flip) whehe probability of survival iS, which may
vary by age or breeding status of the animal im yé@gn 1). Similarly, whether an animal
breeds in year could also be regarded as a Bernoulli random igriavith probability of
breeding equal t&, which may also vary by age or breeding statukemrevious year (eqn
2). The number of flipper tags remaining on an ahim yeart, given the number of tags in
the previous year could be represented as a mmitai@andom variable with only 1 trial
(i.e., the outcome from a single roll of a dicel)eTprobability of the number of tags in year t

is now a vector] because of the multiple potential outcomes (eqn 3)

Survive to year t+1‘a|ive, age and breeding status in year t ~ Bernoulli (Sage,bred) 1)
Breeds in year t‘alive in year t, age and breeding statusint—1~ Bernoulli (Bage,bred) (2)

Tagsin year t‘alivein year t, number of tagsint—1~ multinomial (Ttags,l) (3)

For survival and breeding probabilities 3 relatioips with animal age were considered:
1. constant for all ages
2. age groups: 0-3, 4-14, 15+
3. quadratic relationship with age on logit-scale (d9in

logit (eage,bred ) = Boprea * Brpres X 80€+ B o1y X AGE° (4)

Within a breeding season, attempts are made tghtgsieviously tagged individuals. There
are a limited number of days of field effort eaetay; and on any given day individuals may



or may not be observed. Therefore, the numbenwdian individual is seen during a
breeding season could be considered as a binoamdbm variable with a daily sighting
probability of p. The sighting probability depends upon whetherahienal is currently
alive, breeding status, number of flipper tagssenee of a brand and PIT tag. It is assumed
that:
1. Animals that have no flipper tags can not be rdsiglinless they are chipped or
branded.
2. Whether an unbranded animal is chipped or not baffect on the resight
probability if the animal has 1 or more flipper $ag
3. Branded animals have the same resight probabdggndless of number of flipper
tags.
4. There is a consistent odds rai®) between resighting animals with 1 and 2 flipper
tags (eqn 5).
5. Resight probabilities are different for breedingl aon-breeding animals.

6. Resight probabilities vary annually.

P2, pred — P, pred %3 5)
1- P2 pes 17 Plpe

With the exception of the resight probability farirmals with 2 tagsp2), all other

probabilities are estimated independently.

Analyses were conducted with and without accourfiimgag loss to illustrate its effect on
resulting estimates of demographic parameters. definitions of ‘breeding’ (see below) are

used to compare how that may influence results.

Markov chain Monte Carlo methods were used to akdpproximate posterior distributions
for all parameters. Two chains of 25,000 iteratimese run with the first 5,000 iterations of
each chain being discarded as the burn-in peribdinS were checked for convergence and
good mixing. Uniform prior distributions were assedrfor all probabilities except tag loss
when an animal had 2 tags in the previous yeawhich case a Dirichlet(1,1,1) prior
distribution was used. The natural log of the oddi® & was assigned a normal prior

distribution with zero mean and SD = 10. A norm@bpdistribution with zero mean and SD



= 4.47 was assumed for the logistic regressionficaaits when survival and age were
assumed to have a logistic-quadratic relationship.

Data used
Data was extracted from the Auckland Island seadiatabase by Laura Boren (DOC

contractor) with additional verification by DariyflacKenzie (Proteus), for females tagged
between 1990 — 2008. As estimation is primarilyuied on adult females, only data from the
1990-2003 tagging cohorts were used. Due to thensistent field effort prior to 1998, data
from 1990-1997 was not considered and all analgsesonditional upon the first encounter
of a female in the period 1998-2008. Only encouwireside of the primary field season on

Enderby Island were used.

Breeders were defined according to the statusathdcto females in the sea lion database. In
the primary analysis ‘breeders’ were defined bysthanimals given a status of ‘3’ in that
year (i.e., 3 = adult female confirmed to have mgp(seen nursing, or giving birth) for that
breeding season). A more liberal secondary dafimivas also used with ‘breeders’ being
defined as those animals given a status of eiier“15’ in that year (15 = Adult female
probably pupped — female seen on three or moresmotaincluding at least one sighting in

the presence of a pup, but not seen giving birthuosing a pup).

When an animal was retagged during the period 2928, the new tag number was treated
as an older animal that had been tagged for thietime, while the old identity was treated as
a ‘loss on recapture’. This is a standard technfquéealing with retagged animals in mark-

recapture analyses.

Results

Constant with respect to age model
Figure 1 presents the posterior distribution favs@l for non-breeders and breeders from

the models that account and do not for flipperldag, with a numerical summary given in
Table 1. Survival probability is clearly higher foreeders and non-breeders, and not
accounting for flipper tag loss reduces the eswaaurvival probability, more so for
breeders.



Figure 2 presents the posterior distribution fadaling in yeat for non-breeders and
breeders in yedr1 from the models that account and do not for 8ipgag loss, with a
numerical summary given in Table 2. Individuald tvare breeders in the previous year
have a higher probability of breeding in the sust@syear. Accounting for tag loss has a

minor effect on estimated breeding probability.

Figure 3 is an illustration of the posterior distriion for the probability of an individual
having no tags in yedrgiven either 1 or 2 tags in yetatl, with Table 3 presenting a
summary of the probabilities for all tag numberse3e results suggest that flipper tags are
not lost independently. Furthermore, if tag loss wat accounted for survival would be
underestimated by approximately 0.08, althouglptiesence of branded and PIT tagged
animals partially mitigates this.

Tables 4 and 5 summarise the posterior distribationsurvival and breeding probabilities
from models that account for tag loss when a mibezdl definition of ‘breeder’ is used.

Survival is relatively unchanged while breedinghability is higher.

Model with 3 age groups
Figure 4 presents the posterior distribution favs@l for non-breeders and breeders from

the models that account and do not for flipperldag, with a numerical summary given in
Table 6. Survival probability clearly varies by agreup for both breeders and non-breeders.
The posterior distribution for breeders in the 8g@ group indicates that there is no data on
such individuals so should be ignored. Survivabgaitality in the older age group is similar
for individuals that were breeders or non-breedetlse previous year. Not accounting for

flipper tag loss reduces the estimated survivababdity.

Figure 5 presents the posterior distribution fadaling in yeat by age group for non-
breeders and breeders in yest from the models that account and do not for #ipjag loss,
with a numerical summary given in Table 7. The poet distribution for breeders in the 0-3
age group indicates that there is no data on sutiiduals so should be ignored, while for
females aged 0-3 that were non-breeders in thaqueyear the probability of breeding in

the current year is essentially 0. Breeding prdhi@si for both older age groups are similar,



but do vary given breeding status in the previcees with individuals that bred in the
previous year having a higher probability of bredin the current year. Not accounting for
tag loss reduces the estimated breeding probafalitiemales aged 4-14 that did not breed in

the previous year.

Figure 6 illustrates the posterior distribution fbe probability of an individual having no
tags in yeat given either 1 or 2 tags in yearl, with Table 8 presenting a summary of the
probabilities for all tag numbers. These resultggsst that flipper tags are not lost
independently. Furthermore, if tag loss was nobaanted for survival would be
underestimated by approximately 0.09, althouglptiesence of branded and PIT tagged

animals partially mitigates this.

Tables 9 and 10 summarise the posterior distribatfor survival and breeding probabilities
from models that account for tag loss when a mibezdl definition of ‘breeder’ is used.

Survival is relatively unchanged while breedinghability is higher.

Model with logistic-quadratic relationship with age
Figure 7 presents the posterior distribution favs@l by age for non-breeders and breeders

from the models that account and do not for flipfagrloss. A summary of the posterior
distribution for the logistic regression coefficiermre given in Table 11. Survival probability
clearly varies by age group for both breeders amdbreeders, although distributions have a
large degree of uncertainty for young and old beegdikely due to scarcity of data. Not

accounting for flipper tag loss reduces the estaaurvival probabilities.

Figure 8 presents the posterior distribution fadaling in yeat by age for non-breeders and
breeders in yedr1 from the models that account and do not for 8ipfag loss. A summary
of the posterior distribution for the logistic regsion coefficients are given in Table 12. For
females that were non-breeders in the previous yeaiprobability of breeding in the current
year is zero for young and old individuals, peakat@pproximately 0.55 for 9-year olds. The
precision of estimates for females that were bneseidethe previous year is again poor for
young and old animals, but the posterior distrimsicentred around 0.7. Not accounting for
tag loss reduces the estimated breeding probafalitiemales that did not breed in the

previous year.



Figure 9 illustrates the posterior distribution fbe probability of an individual having no
tags in yeat given either 1 or 2 tags in yearl, with Table 13 presenting a summary of the
probabilities for all tag numbers. These resultggsst that loss of flipper tags are not
independent. Furthermore, if tag loss was not ageolfor survival would be underestimated
by approximately 0.07-0.13, although the preserid@anded and PIT tagged animals

partially mitigates this.

Tables 14 and 15 summarise the posterior distdbatfor the logistic regression coefficient
for survival and breeding probabilities from modsiat account for tag loss when a more
liberal definition of ‘breeder’ is used. Survivalielatively unchanged while breeding

probability is higher.

All models
For all models the estimated sighting probabiliies extremely similar hence only the ones

from the model with the 3 age groups are presemt ine=igures 10-13. Breeders are

indicated with the red-based shading and non-breesi¢h the grey-based shading.

Discussion
Not accounting for tag loss clearly results in edémates of demographic parameters, in

particular survival probabilities. The result oistis that if the biased estimates are used in
population models to approximate population groraties, the growth rates will be
underestimated (best guess: by approximately 0.02+0ithout a more formal comparison).
It is therefore important that any subsequent aigkyxplicitly accounts for tag loss.
Furthermore, it does not appear that flipper tagdast independently, therefore we should
not assume that the probability of the number gé tan an animal changing from-2 is the
same as the probability of changing fromQ. It has only been possible to recognise this
here by having some animals that can still be iiedteven if they have no flipper tags
(branded animals and those with PIT tags). Weremable to do this we would be forced to
assume that tags are lost independently, whichewtat correct, would still be better than

ignoring the issue entirely.



It has been assumed that PIT tags are not lost.i§ kinlikely to be true in practice, and by

not addressing this issue survival probabilities@wssibly still underestimated.

No formal comparison of the different models hasrbmade here due to the difficulties to do
so using this particularly implementation of thesedels using Markov chain Monte Carlo
methods. However, clearly the simple model thatimesl all females had the same breeding
and survival probabilities regardless of age islgvamplistic, while the model that assumed
a logistic-quadratic relationship with age had sameéesirable properties with poor precision
for young and older individuals that were breedetie previous year. A simpler model was
also fitted where a logistic-quadratic relationsigs assumed for non-breeders, but a
logistic-linear relationship was assumed for bregdé/hile this improved precision to some
degree, the precision was still relatively poordtiter animals. This is likely a consequence
of small sample sizes and point estimates that temgiddling values (absolute levels of
uncertainty reduce as posterior distributions ten@d or 1). The model with 3 age groups
seems to be a useful compromise as no restriciiv@nmetric relationships are imposed, but
with sufficient flexibility to capture the main feaes of any relationship between the

demographic parameters and sea lion age.

Population Size
It was originally suggested that the Gales-Fletehethod be revisited for estimating

population size, but using values for demographi@meters that have been estimated
directly from New Zealand sea lion data. This n@srms to be an unproductive way forward
given some of the key assumptions used by the &Gaéétsher method, in particular the
assumption of a stable age distribution. As inéidah MacKenzie (2008), using the Gales-
Fletcher method essentially results in multiplyihg annual pup counts by a constant amount
each year (approximately 4.73). Any alterationh® demographic parameter values used
within this method, will simply result in a modiéition of the scaling factor and not

necessarily yield more reliable annual estimates.

More traditional mark-recapture methods can naidedl either from the existing data given
that tagging is primarily of pups. However, frone ttag-resight data it is possible to estimate

the number of animals alive in each year from @aghing cohort .., ; €.9., Figure 14),

achieved simply within the estimation describedw@b®ividing this number by the fraction



of the pups produced in that year that were indudehat tagged cohort, ), would

therefore provide an estimate of the number ofviddials that were born in that cohort year
that are still currently alive (eqn 6). An estimafeéhe number of individuals alive in yetar
from all years in which pup tagging occurred isiaeéd by eqn 7 (e.g., Figure 15). Note that
if only a specific portion of the population wasiaterest (e.g., females aged 4+), that could
be easily accounted for by only summing over thepsecific cohorts of interest in eqn 7.

| nco or
— hort,t (6)

cohort

Nt = Z Ncohort,t (7)

cohort

cohort,t

An obvious disadvantage of this approach is tﬁats only applicable to the portion of the

overall population that have been born in yearstgging occurred. As such, assuming
annual tagging of pups, it may not be a good indicaf total population size until the
earliest tagged cohort represents some of thetada@sals in the population (e.g.,

approximately 15+ years).



Figures

Figure 1: lllustration of posterior distributionrfprobability of survival from yearto t+1 for
individuals that were non-breeders and breedeysant, from models and account and do

not account for flipper tag loss.
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Figure 2: lllustration of posterior distributionrfprobability of breeding in yedrfor
individuals that were non-breeders and breedeysant-1, from models and account and do

not account for flipper tag loss.
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Figure 3: Posterior distribution for the probalyildf having no tags in yeamgiven the
number of tags in year1, from the model where survival and breeding pbdbs are

constant with respect to age.
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Figure 4: lllustration of posterior distributionrfprobability of survival from yeartot+1 by
age group for individuals that were non-breededstareeders in yedr from models and

account and do not account for flipper tag loss.
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Figure 5: lllustration of posterior distributionrfprobability of breeding in yedrby age
group for individuals that were non-breeders areders in yedar-1, from models and

account and do not account for flipper tag loss.
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Figure 6: Posterior distribution for the probalyildf having no tags in yeamgiven the
number of tags in year1, from the model with 3 age groups for survivad &#needing

probabilities.
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Figure 7: lllustration of posterior distributionrfprobability of survival from yeartot+1 by

age for individuals that were non-breeders anddaeein yeat, from models and account

and do not account for flipper tag loss. Model asssi logistic-quadratic relationship with

age.
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Figure 8: lllustration of posterior distributionrfprobability of breeding in yedrby age for

individuals that were non-breeders and breedeysant-1, from models and account and do

not account for flipper tag loss. Model assumesstagquadratic relationship with age.
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Figure 9: Posterior distribution for the probalyild@f having no tags in yeamgiven the
number of tags in year1, from the model where survival and breeding phbdb&s have

logistic-quadratic relationship with age.
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Figure 10: Posterior distribution for the daily pability of sighting a branded individual in
each year.

0 005 01 015 02 025 03 035 04
|

18



Figure 11: Posterior distribution for the daily pability of sighting a PIT tagged individual
with no flipper tags in each year.
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Figure 12: Posterior distribution for the daily pability of sighting an individual with 1

flipper tag in each year.
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Figure 13: Posterior distribution for the daily pability of sighting an individual with 2

flipper tags in each year.
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Figure 14: Number of female sea lions estimatdaketalive that were first released in year 1
(1998) on Enderby Island.
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Figure 15: Number of female sea lions estimatduketalive that where first released between
years 1 and 6 (1998-2003) from Enderby Island.
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Tables

Table 1: Summary of posterior distributions for fiebability of survival from yearto t+1
for individuals that were non-breeders and breetheysart, from models that account and
do not account for flipper tag loss.

Mean SD 2.5%ile Median 97.5%ile

Tag Loss  Non-breeders 0.756 0.007 0.742 0.756 0.770

Breeders 0.921 0.010 0.900 0.921 0.941
No Tag Los®Non-breeders 0.741 0.007 0.727 0.741 0.754
Breeders 0.885 0.011 0.862 0.885 0.906

Table 2: Summary of posterior distributions for grebability of breeding in yearfor
individuals that were non-breeders and breedeysant-1, from models and account and do
not account for flipper tag loss.

Mean SD 2.5%ile Median 97.5%ile

Tag Loss  Non-breeders 0.130 0.006 0.117 0.130 0.143

Breeders 0.655 0.017 0.622 0.655 0.687
No Tag Los®Non-breeders 0.122 0.006 0.111 0.122 0.134
Breeders 0.644 0.017 0.611 0.644 0.677
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Table 3: Summary of posterior distribution for thenber of tags in in yeamjiven the
number of tags in year1, from the model where survival and breeding pbdbs are

constant with respect to age.

Tags int-1  Tags int Mean SD 2.5%ile Median 97.5%ile
1 0 0.071 0.008 0.056 0.071 0.088
1 1 0.929 0.008 0.912 0.929 0.944
2 0 0.089 0.009 0.072 0.089 0.108
2 1 0.161 0.009 0.145 0.161 0.180
2 2 0.749 0.011 0.727 0.749 0.771

Table 4: Summary of posterior distributions for fliebability of survival from yearto t+1
for individuals that were non-breeders and breetheysart, accounting for tag loss and data
using the more liberal definition of ‘breeders’.
‘ Mean SD 2.5%ile Median 97.5%ile
Non-breede\s 0.755 0.007 0.741 0.755 0.769

Breeders 0.912 0.010 0.891 0.912 0.932

Table 5: Summary of posterior distributions for grebability of breeding in yearfor
individuals that were non-breeders and breedeysant-1, accounting for tag loss and data
using the more liberal definition of ‘breeders’.

‘ Mean SD 2.5%ile Median 97.5%ile
Non-breede‘s 0.142 0.007 0.129 0.142 0.155

Breeders 0.682 0.015 0.652 0.682 0.713
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Table 6: Summary of posterior distributions for giebability of survival from yearto t+1
by age group for individuals that were non-breedes breeders in yegrfrom models and

account and do not account for flipper tag loss.

Age

Group Mean SD 2.5%ile Median 97.5%ile
Tag Loss Non-breeders 0-3 0.697 0.009 0.678 0.697 0.716
4-14 0.874 0.010 0854 0.875 0.894
15+ 0.719 0.062 0591 0.720 0.835

Breeders 0-3 - - - - -
4-14 0.929 0.010 0.908 0.929 0.948
15+ 0.682 0.081 0515 0.685 0.832
No Tag LossNon-breeders 0-3 0.686 0.009 0.668 0.686 0.703
4-14 0.839 0.009 0.820 0.839 0.857
15+ 0.691 0.057 0575 0.693 0.797

Breeders 0-3 - - - - -
4-14 0.890 0.011 0.868 0.891 0.911
15+ 0.640 0.079 0479 0.643 0.787
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Table 7: Summary of posterior distributions for fiebability of breeding in yearby age
group for individuals that were non-breeders areders in yedar-1, from models and

account and do not account for flipper tag loss.

Age

Group Mean SD 2.5%ile Median 97.5%ile
Tag Loss Non-breeders 0-3 0.010 0.002 0.006 0.010 0.015
4-14 0.316 0.015 0.289 0.316 0.346
15+ 0.285 0.069 0.162 0.281 0.431

Breeders 0-3 - - - - -
4-14 0.647 0.017 0.613 0.647 0.679
15+ 0.714 0.091 0521 0.719 0.874
No Tag LossNon-breeders 0-3 0.009 0.002 0.005 0.009 0.014
4-14 0.274 0.012 0.251 0.274 0.300
15+ 0.259 0.063 0.146 0.256 0.392

Breeders 0-3 - - - - -
4-14 0.643 0.017 0.609 0.643 0.676
15+ 0.749 0.087 0.562 0.756 0.898

Table 8: Summary of posterior distribution for thenber of tags in in yearmjiven the

number of tags in year1, from the model with 3 age groups for survivad &#needing

probabilities.

Tags int-1 Tags int Mean SD 2.5%ile Median 97.5%ile
1 0 0.087 0.009 0.069 0.087 0.105
1 1 0.913 0.009 0.895 0913 0.931
2 0 0.081 0.009 0.064 0.081 0.098
2 1 0.164 0.009 0.147 0.164 0.183
2 2 0.755 0.011 0.733 0.755 0.776
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Table 9: Summary of posterior distributions for fiebability of survival from yearto t+1
by age group for individuals that were non-breed@s breeders in yegraccounting for tag
loss and data using the more liberal definitiorboéeders’.

Age Group Mean SD 2.5%ile Median 97.5%ile
Non-breeders 0-3 0.700 0.009 0.682 0.700 0.719
4-14 0.873 0.010 0.852 0.873 0.893
15+ 0.720 0.066 0.585 0.722 0.842

Breeders 0-3 - - - - -
4-14 0.919 0.011 0.898 0.919 0.939
15+ 0.673 0.077 0516 0.676 0.817

Table 10: Summary of posterior distributions fae grobability of breeding in yeéaby age
group for individuals that were non-breeders ambers in yedr-1, accounting for tag loss
and data using the more liberal definition of ‘lutess’.

Age Group Mean SD 2.5%ile Median 97.5%ile
Non-breeders 0-3 0.010 0.002 0.006 0.009 0.015
4-14 0.353 0.015 0.323 0.353 0.383
15+ 0.329 0.074 0.193 0.326 0.482

Breeders 0-3 - - - - -
4-14 0.678 0.016 0.646 0.678 0.708
15+ 0.649 0.090 0.465 0.652 0.813
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Table 11: Summary of posterior distributions fag thgistic regression coefficients for model
that assumes logistic-quadratic relationship betvgrvival and age. Coefficients are
different for individuals that were non-breederd aneeders in yedr from models that

account and do not account for flipper tag loss.

Term Mean SD 2.5%ile Median 97.5%ile

Tag Loss Non-breederfntercep 4533 0344 3920 4.516 5.290
Age 0.130 0.019 0.095 0.130 0.169

Agé -0.077 0.006 -0.090 -0.076 -0.065

Breeders Intercept 2.954 0.248 2529 2934 3.503

Age 0.153 0.103 -0.057 0.156 0.347

Age? -0.046 0.014 -0.073 -0.046 -0.019
No Tag LossNon-breedersintercep 2566 0.093 2387 2565 2.752

Age 0.044 0.010 0.024 0.044 0.064
Ag€ -0.044 0.002 -0.048 -0.044 -0.039
Breeders Intercept 2.192 0.140 1924 2189 2474
Age 0.094 0.070 -0.047 0.095 0.229

Agé€’ -0.029 0.010 -0.049 -0.029 -0.009
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Table 12: Summary of posterior distributions fag thgistic regression coefficients for model
that assumes logistic-quadratic relationship betvieeding and age. Coefficients are
different for individuals that were non-breederd aneeders in yedr1, from models that

account and do not account for flipper tag loss.

Term Mean SD 2.5%ile Median 97.5%ile

Tag Loss Non-breedergntercept -0.183 0.089 -0.358 -0.183 -0.008
Age 0.311 0.020 0.273 0311 0.351

Ag€ -0.071 0.005 -0.081 -0.071 -0.061

Breeders Intercept 0.705 0.097 0.516 0.704 0.899

Age 0.020 0.053 -0.083 0.020 0.125

Agé€’ -0.006 0.009 -0.024 -0.006 0.011
No Tag LossNon-breedersintercept -0.637 0.080 -0.793 -0.637 -0.482

Age 0.281 0.019 0.245 0.281 0.319
Agé€ -0.061 0.005 -0.070 -0.061 -0.052
Breeders Intercept 0.627 0.096 0439 0.626 0.817
Age 0.028 0.053 -0.078 0.028 0.133

Agé’ -0.006 0.009 -0.024 -0.006 0.011

Table 13: Summary of posterior distribution for thember of tags in in yeagiven the
number of tags in year1, from the model where survival and breeding pbdb&s have

logistic-quadratic relationship with age.

Tags int-1 Tags int Mean SD 2.5%ile Median 97.5%ile
1 0 0.129 0.011 0.109 0.129 0.150
1 1 0.871 0.011 0.850 0.871 0.891
2 0 0.069 0.008 0.055 0.069 0.085
2 1 0.166 0.009 0.148 0.166 0.185
2 2 0.764 0.011 0.743 0.765 0.785
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Table 14: Summary of posterior distributions fag thgistic regression coefficients for
probability of survival from yeatrto t+1 by age for individuals that were non-breeders an

breeders in yedr accounting for tag loss and data using the mbeedl definition of

‘breeders’. Model assumes logistic-quadratic refahip with age.

Term Mean SD 2.5%ile Median 97.5%ile
Non-breeder¢ntercept 3.825 0.229 3.406 3.814 4.305
Age 0.105 0.016 0.075 0.105 0.136
Ag€ -0.064 0.005 -0.073 -0.064 -0.055
Breeders Intercept 2.658 0.189 2.306 2.651 3.049
Age 0.133 0.088 -0.044 0.135 0.300
Agée’ -0.040 0.012 -0.063 -0.040 -0.016

Table 15: Summary of posterior distributions fag thgistic regression coefficients for the
probability of breeding in yedrby age for individuals that were non-breederslaegders in

yeart-1, accounting for tag loss and data using the riloeeal definition of ‘breeders’.

Model assumes logistic-quadratic relationship \aige.

Term Mean SD 2.5%ile Median 97.5%ile
Non-breeder$ntercept -0.055 0.100 -0.249 -0.057 0.144
Age 0.340 0.021 0.299 0.339 0.381
Ag€ -0.072 0.005 -0.082 -0.072 -0.062
Breeders Intercept 0.767 0.094 0582 0.767 0.956
Age 0.066 0.052 -0.036 0.066 0.168
Agée’ -0.014 0.008 -0.030 -0.014 0.003
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