Wintering-site fidelity of Briinnich's Guillemot (Uria lomvia) breeding

Appendix

in Greenland colonies

A.1 Overview of data for individuals and tracks used

Table A1l: Overview for each individual Briinnich’s Guillemot included in the study. This

includes information on colony affiliation; individual identification; wintering periods

tracked; sex; number of tracks, GLS positions, and gaps. Gaps are defined as days with

zero GLS positions recorded.

Colony Individual Wintering Sex Tracks GLS Gaps
periods positions
Kippaku DKC_4286789 2019_20, Female 2 482 0
2020_21
Kippaku DKC_4286801 2009_10 Male 1 236 2
Kippaku DKC_4286802 2009_10 Male 1 238 0
Kippaku DKC_4286808 2009_10, Female 2 456 6
2010_11
Kippaku DKC_4286809 2009_10, Female 3 712 1
2010_11,
201112
Kippaku DKC_4286811 2009_10 Male 1 240 0
Kippaku DKC_4286812 2009_10 Male 1 238 0
Kippaku DKC_4286813 2009_10 Male 1 236 0
Kippaku DKC_4286814 2009_10 Female 1 240 0
Kippaku DKC_4286815 2009_10 Female 1 240 0
Kippaku DKC_4286816 2009_10 Male 1 236 1
Kippaku DKC_4286819 2009_10 Male 1 240 0
Kippaku DKC_4286820 2009_10 Female 1 229 3
Kippaku DKC_4286821 2009_10 Male 1 240 0
Kippaku DKC_4286824 2009_10 Male 1 218 9
Kippaku DKC_4286826 2009_10, Female 2 438 12
2010_11
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Table A2: Number of individuals tracked during wintering periods from different

colonies during the period of 2008-2022

Colony N birds tracked Wintering period
Kippaku 14 2008-09
Kippaku 31 2009-10
Kippaku 8 2010-11
Kippaku 3 2011-12
Kippaku 13 2019-20
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Kippaku 16 2020-21

Kippaku 11 2021-22
Kitsissut Avalliit 4 2009-10
Kitsissut Avalliit 4 2010-11
Kitsissut Avalliit 1 2011-12
Sermilinnguaq 16 2019-20
Sermilinnguaq 18 2020-21
Sermilinnguaq 10 2021-22
Total 149

A.2 Description of daily inter-track distance functions

The function rdist.earth2 provides a vectorized method for calculating greatcircle
distances between two sets of geographic coordinates. It converts longitude and latitude
values from degrees to a format compatible with the functions cospi and sinpi (base R
functions) for efficient trigonometric computation, uses the function tcrossprod (base R
function) to generate all pairwise dot products between points, and returns a matrix of
Earthsurface distances in kilometres. The nearest function then uses this distance
calculator to determine the closest point in a second dataset (p2) to a given location
(p1), computes all distances from p1 to p2, and identifies the smallest value. These two
functions are combined in track.consistency.near, which computes daily intertrack
distances for all track pairs listed in comp.df (the data frame specifying the
comparisons). For each comparison, the function extracts the focal track (trk1) and
comparison track (trk2), then iterates through every position in trk1. For each day, it
selects only those points in trk2 that fall within a given time window (e.g., +7 days), calls
nearest to determine the closest spatial match, and records the resulting distance. The
daily distances are then aligned to a full 1-365 day sequence, day 1 being 1st of August
to account for a “bird year” which runs from summer to summer, ensuring consistent
output even if some tracks lack data on certain days. Repeating this process for all
comparisons produces a 365row matrix in which each column represents one pair of
tracks and each entry corresponds to the nearestneighbour distance between the two

individuals on that calendar day.
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A.3 Results using a 10-day and 30-day time window

Table A3: Summary of model selection results showing AAIC (difference between each
model’s AIC and the lowest AIC in the set) and R2 for within-individual distance
compared to among-individual distance. Comparison type and colony are fixed effects
with the best supported model marked in bold. Daily inter-track distances were

calculated using a 10-day window. Compare with Table 2.

Model AAIC R2
log(Distance) ~ 1 476.5 0
log(Distance) ~ colony 180.6 0.070
log(Distance) ~ comparison type + colony 0.6 0.11
log(Distance) ~ comparison type * colony 0 0.11

Table A4: Estimated fixed and random effects for the model including additive effects of
comparison type and colony (Table A3). Kippaku as the reference value for colony and
among-bird as the reference value for comparison type. Daily inter-track distances were

calculated using a 10-day window. Compare with Table 3.

Fixed effects  Estimate Confidence Confidence Std. tvalue p
(log km) interval interval Error value
2.5% 97.5%
Intercept 6.34 6.37 6.43 0.0152 419.94
Sermilinnguaq  -0.654 -0.731 -0.578 0.0388 -16.86 <0.001
Within-bird -1.315 -1.504 -1.126 0.0964 -13.64 <0.001

Table A5: Summary of model selection results showing AAIC (difference between each
model’s AIC and the lowest AIC in the set) and R2 for within-individual distance
compared to among-individual distance. Comparison type and colony are fixed effects
with the best supported model marked in bold. Daily inter-track distances were

calculated using a 30-day window. Compare with Table 2.
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Model AAIC R2
log(Distance) ~ 1 410.8 0
log(Distance) ~ colony 180.2 0.058
log(Distance) ~ comparison type * colony 0.7 0.10
log(Distance) ~ comparison type + colony 0 0.10

Table A6: Estimated fixed and random effects for the model including additive effects of

comparison type and colony (Table A5). Kippaku as the reference value for colony and

among-bird as the reference value for comparison type. Daily inter-track distances were

calculated using a 30-day window. Compare with Table 3.

Fixed effects  Estimate Confidence Confidence t value p
(log km) interval interval Error value
2.5% 97.5%
Intercept 6.078 6.053 6.123 0.0179 340.09
Sermilinnguaq  -0.653 -0.739 -0.566 0.0442 -14.78 <0.001
Within-bird -1.493 -1.707 -1.279 0.109 -13.68 <0.001

Table A7: Summary of model selection results showing AAIC (difference between each

model’s AIC and the lowest AIC in the set) and R? for intra individual variation. Sex and

colony are fixed effects with the best supported model marked in bold. Daily inter-track

distances were calculated using a 10-day window. Compare with Table 4.

Model AAIC R2
log(Distance) ~ 1 42.17 0
log(Distance) ~ colony * sex 1.99 0.394
log(Distance) ~ colony 1.14 0.387
log(Distance) ~ colony + sex 0 0.394
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Table A8: Estimated fixed effects for the model including colony (Table A7). Kippaku as
the reference value for colony. Daily inter-track distances were calculated using a 10-day

window. Compare with Table 5.

Fixed effects  Estimate Confidence Confidence Std. tvalue p
(log km) interval interval Error value
2.5% 97.5%

log(Distance) ~ colony
Intercept 5.192 5.0397 5.346 0.0771 67.371

Sermilinnguaq -0.972 -1.235 -0.71 0.132 -7.365 <0.001

Table A9: Summary of model selection results showing AAIC (difference between each
model’s AIC and the lowest AIC in the set) and R? for intra individual variation. Sex and
colony are fixed effects with the best supported model marked in bold. Daily inter-track

distances were calculated using a 30-day window. Compare with Table 4.

Model AAIC R2
log(Distance) ~ 1 32.36 0
log(Distance) ~ colony 2.023 0.307
log(Distance) ~ colony * sex 1.72 0.324
log(Distance) ~ colony + sex 0 0.322

Table A10: Estimated fixed effects for the model including colony (Table A9). Kippaku as
the reference value for colony. Daily inter-track distances were calculated using a 30-day

window. Compare with Table 5.

Fixed effects  Estimate Confidence Confidence Std. t p
(log km) interval interval Error value value
2.5% 97.5%

log(Distance) ~ colony
Intercept 4.668 4.499 4.837 0.0850 54.94

Sermilinnguaq -0.899 -1.188 -0.61 0.146 -6.18 <0.001
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A.4 Performance package diagnostic plot output

Figure A1l: Diagnostic plots for the model including the additive effects of comparison

type and colony (Table 2), generated using the model_check function in the performance

package.
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Figure A2: Diagnostic plots for the model including colony (Table 4), generated using the

model_check function in the performance package.
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A.5 Maps of temporal distribution during wintering periods for each
individual Brunnich’s Guillemot

Position data at the individual level throughout the tracked wintering periods. Individual
identity is indicated as “DKC_” followed by a unique 7-digit number. Colonies are marked

with a yellow triangle outlined in red, while GLS positions are marked with different

coloured dots which represent different wintering periods.
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