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Abstract 

The movements of seabirds during the immature period generally remain poorly understood, 

primarily due to the challenges involved with tracking birds that do not regularly return to a nest. 

This knowledge gap prevents us from gaining a full understanding of the areas used by seabird 

popula.ons. Here, we acempted to track the post-fledging movements of Atlan.c Puffins Fratercula 

arcCca from Skomer Island (Wales, UK), by deploying geolocators on chicks ready to leave the nest. 

Despite our very small return rate (just two loggers out of 54, recording 485 and 196 days of data 

aier fledging, respec.vely), our results provide a first glimpse into the distribu.on and scale of 

movements of young Puffins aier fledging. The young Puffins undertook movements comparable in 

scale to those of post-breeding adults, and there were considerable differences between the two 

individuals. New ini.a.ves to track juvenile seabirds in much larger numbers will hopefully soon 

provide more insight into seabird post-fledging movements. 
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Introduc3on 

Advances in tracking technology and the miniaturisa.on of devices since the early 2000s have 

transformed our understanding of seabirds’ migratory and non-breeding movements, especially 

through the use of geoloca.on devices. Although gaps remain, we now have good basic knowledge 

of the non-breeding movements of many pelagic seabird orders across most oceans, from the very 

large albatrosses (Weimerskirch & Wilson 2000) to the smallest storm petrels (Militão et al. 2022). 

The largest of the remaining knowledge gaps concerns the non-breeding movements of juvenile and 

immature individuals. Due to their long breeding deferral, low survival (compared to adults) and 

lower site philopatry, using archival geolocators to track the movements of seabirds aier they fledge 

is .me-consuming and expensive, as many loggers need to be deployed in order to recover a few, 

several years later. For these reasons, logger deployments on fledglings have rarely been acempted. 

Nevertheless, a small number of successful acempts have provided useful insight into post-fledging 

or immature movements, for example in shearwaters (Campioni et al. 2020; Wynn et al. 2022). 

Satellite transmicers are an alterna.ve op.on, and have been used successfully to track juveniles in 

a range of species (Wienecke et al. 2010; Yoda et al. 2017; Lane et al. 2021; Frankish et al. 2022), but 

they can be heavier and/or require deployment with a harness, which can be challenging for 

seabirds, especially pelagic species (Phillips et al. 2003). 

Understanding the at-sea movements of young seabirds aier fledging and un.l they start breeding is 

necessary to gain a full understanding of a species’ use of different sea areas. Such knowledge is 

essen.al for effec.ve seabird conserva.on, as differences in distribu.on and behaviour between 

young and adult birds can lead to differen.al exposure to threats (Roman et al. 2020; Weimerskirch 

et al. 2023). This is especially important because juvenile and immature individuals can make up a 

high propor.on of a popula.on and have a large influence on popula.on dynamics (Sæther et al. 

2013), including demographic responses to environmental change (Monaghan 2007; Fay et al. 2017). 

Here, we report on the acempt to track the post-fledging movements of Atlan.c Puffins Fratercula 

arcCca (hereaier Puffins) from Skomer Island, Wales, which holds the largest Puffin colony in Wales 

with around 15,000 breeding pairs. Puffins are a migratory species with large interpopula.on 

differences in non-breeding distribu.on (Fayet et al. 2017). On Skomer, the adults have a dispersive 

migra.on, with different birds employing different migra.on routes and des.na.ons with high 

individual repeatability (Fayet et al. 2016). To test whether this dispersive pacern arises during early 

life, we acempted to track the movements of chicks in their first few years of life. Our small sample 

size does not allow us to answer this ques.on, but nevertheless provides novel insight into the 

movements of juvenile Puffins aier they leave their natal burrow. 
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Methods 

Fieldwork took place in July 2012 and 2013 on Skomer Island, Wales, UK (51°44’N, 5°19’W). Ethical 

approval was obtained from the Bri.sh Trust for Ornithology, Natural Resources Wales, the Skomer 

Island Advisory Commicee, and the University of Oxford Animal Welfare and Ethical Review Board. 

We caught 54 Puffin chicks that were close to fledging were by hand in the nest and ficed them with 

a metal ring and a geolocator (Biotrack, Mk4083) on a plas.c ring (Figure 1). The device and 

acachment were < 2 g, i.e. < 0.7% of the bird’s body mass on average. Bird handling .me was kept to 

a minimum and was always under 10 minutes. 

In the following years, three birds were resighted, i.e. a 5.6% resigh.ng rate. The return rate of 

immature Puffins to Skomer, though difficult to es.mate, is thought to be around 10–15% (Ashcroi 

1979), so we expected to resight 5–8 birds. However, a Puffin mass mortality event in the Northeast 

Atlan.c in the 2013-14 winter affected numerous adult and immature birds from Skomer (Morley et 

al. 2017) and led to a 20% drop in adult survival on Skomer the following year (Stubbings et al. 2016). 

It is very likely that this event also reduced immature survival and is therefore the cause of our low 

resigh.ng rate. 

Of the three resigh.ngs, one bird was seen alive on Skomer, where it has been seen in the colony 

every year from 2017 to 2022 but could not be recaptured, and two birds were recovered dead. One 

chick from the 2013 cohort (hereaier Bird 1) was recovered dead on Mar.n’s Haven beach in 

Pembrokeshire, a few kilometres from Skomer Island, in summer 2015, over 700 days aier fledging. 

The logger had stopped recording in late 2014, recording 485 days of data aier fledging. A fledgling 

(hereaier Bird 2) from the 2012 cohort was recovered on a beach in Bricany, France (Phare 

d'Eckmühl, 47°47’N, 4°13’W), in February 2014, 584 days aier its fledging date, during a large Puffin 

wreck along the French coast (Morley et al. 2017). The logger had stopped func.oning before the 

bird died and recorded the bird’s first 196 days aier fledging. As part of a long-term study of adult 

Puffin migra.on on Skomer Island, the parents of Bird 1 were also tracked with geolocators for 

several years from 2014. 

The light data were processed using the BASTrack soiware suite (Bri.sh Antarc.c Survey) to obtain 

loca.ons. Erroneous loca.ons were filtered out following a similar process to that used by Fayet et 

al. (2016). Loca.ons 10 days on the spring side and 14 days on winter side of each equinox were also 

removed. Note that the remaining loca.ons can s.ll have an accuracy of ~180 km (Phillips et al. 

2004). The monthly loca.ons shown in Figure 2 were calculated by taking the mean la.tude and 

longitude of all remaining daily loca.ons within each month, provided there were six or more daily 

loca.ons available for a given month. 

Immersion data (measured as a propor.on of .me immersed per 10-minute window) were used to 

detect fledging date (first immersion in the sea), and date of death for Bird 2 (last flight). Immersion 
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data were also used to calculate the .me spent in flight each day, combining methods from Fayet et 

al. (2016) and Darby et al. (2022). This was es.mated as the total .me spent dry during day.me, 

excluding (1) measurements of .me spent dry but with reduced light levels, and (2) measures either 

side of these, as they are most likely an indica.on of leg-tucking behaviour. Dry .me during 

nighzme was not taken into account as it oien results from birds tucking their leg under their wing 

(Fayet et al. 2016). There is much less leg tucking during day.me, so it is possible to use this measure 

of dry .me as a proxy for .me in flight. This is supported by the fact that the propor.ons of flight 

.me calculated here match those calculated in adults using GPS (Global Posi.oning System) devices 

(Fayet et al. 2021) or using a dual tagging method with one geolocator on each leg (Darby et al. 

2022). Nevertheless, our method may not remove all instances of leg tucking during day.me, so our 

calcula.ons of flight .me may s.ll be overes.mates (Darby et al. 2022). 
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Figure 1. Young Atlan.c Puffin Fratercula arcCca ficed with a geolocator shortly before fledging from 
Skomer Island, Wales. © A. Fayet. 

  Seabird 36 (2024) 5

https://doi.org/10.61350/sbj.36.1


h"ps://doi.org/10.61350/sbj.36.1   Post-fledging Puffin movements

Results 

The two young Puffins both undertook large-scale, but dis.nct, movements aier fledging in July 

(Figure 2). Bird 1 stayed close to southwestern UK and Bricany for the first three months (July to 

September), then moved towards northern Scotland un.l November, before returning to the English 

Channel for the rest of the winter. It then spent the spring in the Bay of Biscay and in the Atlan.c 

Ocean southwest of Ireland. In its second year, it spent the five months the logger s.ll func.oned 

along the coast of Great Britain in the Irish and Cel.c Seas, mainly around northwest Scotland. Bird 2 

undertook even larger movements in its first seven months, taking a long northwest an.clockwise 

loop in the north Atlan.c, visi.ng waters both further west, and further north, than Iceland. 
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Figure 2. Distribu.on of two Atlan.c Puffins Fratercula arcCca from Skomer Island, Wales (black 
square) in the first year (top and bocom row) and second year (middle row) aier fledging. The lei-
hand panels show the average posi.on for each month, the right-hand panels the density 
distribu.ons (90% in light green to 10% in dark green) for each period, with the core area (50% 
contour) highlighted with a white line. Note that posi.ons on land are caused by the inherent 
inaccuracy of the geolocator system and do not mean that the bird was on land. There are no points 
for March as too few datapoints remained aier filtering out inaccurate loca.ons caused by the 
spring equinox. 
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The .me that the two young Puffins spent in flight during day.me varied considerably over .me 

(Figure 3). Both birds showed similar ac.vity pacerns during the first seven months of life (aier 

which only one device con.nued to record), spending on average 30–90 minutes per day in flight 

from fledging during the first few months (un.l September), followed by a marked decrease in flight 

from October onwards, with almost no flight at all in the winter, except for one or two short peaks. 

For Bird 1, whose logger con.nued to record, flight increased again in spring and peaked over the 

bird’s second summer, before decreasing again the following autumn. The data shown as a 

propor.on of day.me is shown in Figure S2. 

Figure 3. Time in flight per day (in black) calculated as a seven-day rolling average for each Atlan.c 
Puffin Fratercula arcCca from Skomer Island, Wales from its first fledging date un.l the device 
stopped recording. Day length at the loca.on of the bird is shown in light grey. 
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Discussion 

Despite its very limited sample size, our study reveals notable findings about the movements of 

Puffins in early life. First, it shows that juvenile Puffins can undertake movements on a scale 

comparable to the movements of adults in the months aier fledging (Fayet et al. 2016), hundreds or 

even thousands of kilometres away from their natal colony. This confirms findings from ringing 

recoveries of first-year birds, which, although rela.vely scarce, have oien been recorded far from 

natal colonies (Harris 1984). Like those of adults, recoveries of young birds ringed in western Britain 

are concentrated on the Bri.sh, French and Spanish coasts (Harris 1984), but our study shows that 

juvenile birds may also make use of waters further west in the North Atlan.c, which are also 

important areas for adult birds from mul.ple colonies (Harris et al. 2010; Jessopp et al. 2013; Fayet 

et al. 2017). Like adults from the same colony (Skomer Island), neither juvenile visited the North Sea. 

Our results support findings of other tracking studies of flying seabirds, which found similar large-

scale post-fledging movements in shearwaters, gannets and albatrosses (Yoda et al. 2017; Lane et al. 

2021; Frankish et al. 2022). Despite the higher flight costs of Puffins compared to these species, both 

of the birds in our study spent a non-negligible amount of .me in flight in the months aier fledging 

(up to 60–90 minutes per day, although these numbers may be overes.mates caused by noise driven 

by leg-tucking behaviour), which is consistent with the rela.vely long movements they undertook. 

The almost flightless period observed for both birds in October and November may be to do with 

moult, and is consistent with our (incomplete) knowledge of the .ming of moult in adult birds (Harris 

et al. 2014; Darby et al. 2022). 

Another interes.ng result is the difference in movements between the two birds, sugges.ng marked 

individual differences. While one bird headed straight out to the mid-Atlan.c, the other spent 

several months closer to the Cel.c Sea. Although these movements were recorded one year apart, 

and we cannot therefore rule out the birds simply responding to local condi.ons such as wind 

strength and direc.on. Similar differences exist in the adult post-breeding movements from Skomer 

(Fayet et al. 2016). The two parents of Bird 1 showed a similar, rela.vely local migra.on strategy 

(Appendix 1), but without addi.onal data we cannot conclude whether this is a coincidence or not. 

Regardless, this difference between the two juveniles from the onset of fledging suggests that 

juvenile Puffins on Skomer do not have an inherited vector migra.on, unlike some shearwaters (Yoda 

et al. 2017; Wynn et al. 2022). The similarity in loca.ons during September and October in Bird 1 

over two consecu.ve years also weakly suggests a poten.al repeatability of movement strategies 

over the years. The dispersive but highly repeatable migra.on of adult Puffins on Skomer has been 

proposed to derive from exploratory movements of young Puffins, refined over the immature period 

(Guilford et al. 2011), and while our results do not allow us to properly test this hypothesis, they 

seem to support it. 
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Although our dataset does not allow us to draw robust conclusions about the distribu.on of Puffins 

in early life, our study sheds light on the large-scale area use of birds from the moment they fledge, 

which is likely largely underes.mated here, given the marked differences we found between just two 

birds. Where juvenile and immature Puffins spend their .me at sea will affect the threats they face 

and how vulnerable they may be to events such as cyclones (Reiertsen et al. 2021), so it is important 

to study their distribu.on more thoroughly. With no sa.sfactory harness solu.on yet found for 

diving seabirds, leg deployment of archival loggers remains to date the only op.on for tracking 

young Puffins at sea for any length of .me. New ini.a.ves to track juvenile seabirds in large 

numbers, such as that of the SEATRACK programme in the North Atlan.c (hcps://seapop.no/en/

seatrack), will hopefully bring answers in the near future. Such ini.a.ves will be essen.al to fill gaps 

in our knowledge of the at-sea distribu.ons of young individuals, while also shedding light on the 

ontogeny of migra.on routes in pelagic seabirds. 

  Seabird 36 (2024) 10

https://seapop.no/en/seatrack/
https://seapop.no/en/seatrack/
https://doi.org/10.61350/sbj.36.1


h"ps://doi.org/10.61350/sbj.36.1   Post-fledging Puffin movements

Acknowledgements 

We thank Dave Boyle, Jenny Roberts and Phillip Collins for their help in the field, and C. Taylor, B. 

Büche, E. Stubbings and the Wildlife Trust of South and West Wales for their support and for allowing 

us to carry out this study on Skomer. We thank Sarah Wanless and an anonymous reviewer for 

sugges.ons on how to improve this manuscript. At the .me fieldwork took place, ALF was funded by 

scholarships from the Biotechnology and Biological Sciences Research Council grant ATGAAB9, 

Microsoi Research Cambridge, the Bri.sh Council Entente Cordiale Scheme, and the Mary Griffiths 

Founda.on. At the .me of wri.ng, ALF was supported by the Research Council of Norway, project 

no. 160022/F40 NINA basic funding. This work was funded by Microsoi Research Cambridge, the 

Department of Zoology of Oxford University, the Wilson Ornithological Society and the Welsh 

Ornithological Society. 

Data availability 

The data are available on the BirdLife Seabird Tracking database (hcps://www.seabirdtracking.org). 

  Seabird 36 (2024) 11

https://doi.org/10.61350/sbj.36.1


h"ps://doi.org/10.61350/sbj.36.1   Post-fledging Puffin movements

References 

Ashcroi, R. E. 1979. Survival rates and breeding biology of Puffins on Skomer Island, Wales. Ornis 
Scandinavica 10: 100-110. hcps://doi.org/10.2307/3676349 

Campioni, L., Dias, M. P., Granadeiro, J. P. & Catry, P. 2020. An ontogene.c perspec.ve on migratory 
strategy of a long-lived pelagic seabird: .mings and des.na.ons change progressively during 
matura.on. Journal of Animal Ecology 89: 29-43. hcps://doi.org/10.1111/1365-2656.13044 

Darby, J. H., Harris, M. P., Wanless, S., Quinn, J. L., Bråthen, V. S., Fayet, A. L., Clairbaux, M., Hart, T., 
Guilford, T., Freeman, R. & Jessopp, M. J. 2022. A new biologging approach reveals unique flightless 
molt strategies of Atlan.c puffins. Ecology and Evolu.on 12: e9579. hcps://doi.org/10.1002/
ece3.9579 

Fay, R., Barbraud, C., Delord, K. & Weimerskirch, H. 2017. Contras.ng effects of climate and 
popula.on density over .me and life stages in a long-lived seabird. Func.onal Ecology 31: 
1275-1284. hcps://doi.org/10.1111/1365-2435.12831 

Fayet, A. L., Freeman, R., Shoji, A., Boyle, D., Kirk, H. L., Dean, B. J., Perrins, C. M. & Guilford, T. 2016. 
Drivers and fitness consequences of dispersive migra.on in a pelagic seabird. Behavioral Ecology 27: 
1061-1072. hcps://doi.org/10.1093/beheco/arw013 

Fayet, A. L., Freeman, R., Anker-Nilssen, T., Diamond, A., Erikstad, K. E., Fifield, D., Fitzsimmons, M. 
G., Hansen, E. S., Harris, M. P., Jessopp, M., Kouwenberg, A.-L., Kress, S., Mowat, S., Perrins, C. M., 
Petersen, A., Petersen, I. K., Reiertsen, T. K., Robertson, G. J., Shannon, P., Sigurðsson, I. A., Shoji, A., 
Wanless, S. & Guilford, T. 2017. Ocean-wide drivers of migra.on strategies and their influence on 
popula.on breeding performance in a declining seabird. Current Biology 27: 3871-3878. hcps://
doi.org/10.1016/j.cub.2017.11.009 

Fayet, A. L., Clucas G. V., Anker-Nilssen, T., Syposz, M. & Hansen, E. S. 2021. Local prey shortages 
drive foraging costs and breeding success in a declining seabird, the Atlan.c puffin. Journal of Animal 
Ecology 90: 1152-1164. hcps://doi.org/10.1111/1365-2656.13442 

Frankish, C. K., Manica, A., Clay, T. A., Wood, A. G. & Phillips, R. A. 2022. Ontogeny of movement 
pacerns and habitat selec.on in juvenile albatrosses. Oikos 2022: e09057. hcps://doi.org/10.1111/
oik.09057 

Guilford, T., Freeman, R., Boyle, D., Dean, B., Kirk, H. L., Phillips, R. A. & Perrins, C. M. 2011. A 
dispersive migra.on in the Atlan.c Puffin and its implica.ons for migratory naviga.on. PLOS ONE 
6(7): e21336. hcps://doi.org/10.1371/journal.pone.0021336 

Harris, M. P. 1984. Movements and mortality pacerns of North Atlan.c Puffins as shown by ringing. 
Bird Study 31: 131-140. hcps://doi.org/10.1080/00063658409476831 

Harris, M. P., Daunt, F., Newell, M., Phillips, R. A. & Wanless, S. 2010. Wintering areas of adult 
Atlan.c puffins Fratercula arc.ca from a North Sea colony as revealed by geoloca.on technology. 
Marine Biology 157: 827-836. hcps://doi.org/10.1007/s00227-009-1365-0 

Harris, M. P., Wanless, S. & Jensen, J.-K. 2014. When are Atlan.c Puffins Fratercula arc.ca in the 
North Sea and around the Faroe Islands flightless? Bird Study 61: 182-192. hcps://doi.org/
10.1080/00063657.2014.909382 

Jessopp, M. J., Cronin, M., Doyle, T. K., Wilson, M., McQuacers-Gollop, A., Newton, S. & Phillips, R. A. 
2013. Transatlan.c migra.on by post-breeding puffins: a strategy to exploit a temporarily abundant 
food resource? Marine Biology 160: 2755-2762. hcps://doi.org/10.1007/s00227-013-2268-7 

Lane, J., Pollock, C., Jeavons, R., Sheddan, M., Furness, R. W. & Hamer, K. C. 2021. Post-fledging 
movements, mortality and migra.on of juvenile northern gannets. Marine Ecology Progress Series 
671: 207-218. hcps://doi.org/10.3354/meps13804 

  Seabird 36 (2024) 12

https://doi.org/10.61350/sbj.36.1
https://doi.org/10.2307/3676349
https://doi.org/10.1111/1365-2656.13044
https://doi.org/10.1002/ece3.9579
https://doi.org/10.1002/ece3.9579
https://doi.org/10.1111/1365-2435.12831
https://doi.org/10.1093/beheco/arw013
https://doi.org/10.1016/j.cub.2017.11.009
https://doi.org/10.1016/j.cub.2017.11.009
https://doi.org/10.1111/1365-2656.13442
https://doi.org/10.1111/oik.09057
https://doi.org/10.1111/oik.09057
https://doi.org/10.1371/journal.pone.0021336
https://doi.org/10.1080/00063658409476831
https://doi.org/10.1007/s00227-009-1365-0
https://doi.org/10.1080/00063657.2014.909382
https://doi.org/10.1080/00063657.2014.909382
https://doi.org/10.1007/s00227-013-2268-7
https://doi.org/10.3354/meps13804


h"ps://doi.org/10.61350/sbj.36.1   Post-fledging Puffin movements

Militão, T., Sanz-Aguilar, A., Rotger, A. & Ramos, R. 2022. Non-breeding distribu.on and at-sea 
ac.vity pacerns of the smallest European seabird, the European Storm Petrel Hydrobates pelagicus. 
Ibis 164: 1160-1179. hcps://doi.org/10.1111/ibi.1306 

Monaghan, P. 2007. Early growth condi.ons, phenotypic development and environmental change. 
Philosophical Transac.ons of the Royal Society B 363: 1635-1645. hcps://doi.org/10.1098/
rstb.2007.0011 

Morley, T. I., Fayet, A. L., Jessop, H., Veron, P., Veron, M., Clark, J. A. & Wood, M. J. 2017. The seabird 
wreck in the Bay of Biscay and South-Western Approaches in 2014: a review of reported mortality. 
Seabird 29: 22-38. hcps://doi.org/10.61350/sbj.29.22 

Phillips, R. A., Xavier, J. C. & Croxall, J. P. 2003. Effects of satellite transmicers on albatrosses and 
petrels. The Auk 120: 1082-1090. hcps://doi.org/10.1093/auk/120.4.1082 

Phillips, R. A., Silk, J. R. D., Croxall, J. P., Afanasyev, V. & Briggs D. R. 2004. Accuracy of geoloca.on 
es.mates for flying seabirds. Marine Ecology Progress Series 266: 265-272. hcps://doi.org/10.3354/
meps266265 

Reiertsen, T. K., Layton-Machews, K., Erikstad, K. E., Hodges, K., Ballesteros, M., Anker-Nilssen, T., 
Barrec, R., Benjaminsen, S., Bogdanova, M., Christensen-Dalsgaard, S., Daunt, F., Dehnhard, N., 
Harris, M., Langset, M., Lorentsen, S., Newell, M., Bråthen, V., Støyle-Bringsvor, I., Systad, G. H. & 
Wanless, S. 2021. Inter-popula.on synchrony in adult survival and effects of climate and extreme 
weather in non-breeding areas of Atlan.c puffins. Marine Ecology Progress Series 676: 219-231. 
hcps://doi.org/10.3354/meps13809 

Roman, L., Hardesty, B. D., Hindell, M. A. & Wilcox, C. 2020. Disentangling the influence of taxa, 
behaviour and debris inges.on on seabird mortality. Environmental Research Lecers 15: 124071. 
hcps://doi.org/10.1088/1748-9326/abcc8e 

Sæther, B.-E., Coulson, T., Grøtan, V., Engen, S., Altwegg, R., Armitage, K. B., Barbraud, C., Becker, P. 
H., Blumstein, D. T., Dobson, F. S., Festa-Bianchet, M., Gaillard, J.-M., Jenkins, A., Jones, C., Nicoll, M. 
A. C., Norris, K., Oli, M. K., Ozgul, A. & Weimerskirch, H. 2013. How life history influences popula.on 
dynamics in fluctua.ng environments. The American Naturalist 182: 743-759. hcps://doi.org/
10.1086/673497 

Stubbings, E., Bueche, B., Miquel Riera, E., Green, R. M. & Wood, M. J. 2016. Seabird monitoring on 
Skomer Island in 2016. JNCC Report, No. 297. Joint Nature Conserva.on Commicee, Peterborough.   

Weimerskirch, H. & Wilson, R. P. 2000. Oceanic respite for wandering albatrosses. Nature 406: 
955-956. hcps://doi.org/10.1038/35023068 

Weimerskirch, H., Corbeau, A., Pajot, A., Patrick, S. C. & Collet, J. 2023. Albatrosses develop acrac.on 
to fishing vessels during immaturity but avoid them at old age. Proceedings of the Royal Society B 
290: 20222252. hcps://doi.org/10.1098/rspb.2022.2252 

Wienecke, B., Raymond, B. & Robertson, G. 2010. Maiden journey of fledgling emperor penguins 
from the Mawson Coast, East Antarc.ca. Marine Ecology Progress Series 410: 269-282. hcps://
doi.org/10.3354/meps08629 

Wynn, J., Guilford, T., Padget, O., Perrins, C. M., McKee, N., Gillies, N., Tyson, C., Dean, B., Kirk, H. & 
Fayet, A. L. 2022. Early-life development of contras.ng outbound and return migra.on routes in a 
long-lived seabird. Ibis 164: 596-602. hcps://doi.org/10.1111/ibi.13030 

Yoda, K., Yamamoto, T., Suzuki, H., Matsumoto, S., Müller, M. & Yamamoto, M. 2017. Compass 
orienta.on drives naïve pelagic seabirds to cross mountain ranges. Current Biology 27: R1152-R1153. 
hcps://doi.org/10.1016/j.cub.2017.09.009 

  Seabird 36 (2024) 13

https://doi.org/10.61350/sbj.36.1
https://doi.org/10.1111/ibi.1306
https://doi.org/10.1098/rstb.2007.0011
https://doi.org/10.1098/rstb.2007.0011
https://doi.org/10.61350/sbj.29.22
https://doi.org/10.1093/auk/120.4.1082
https://doi.org/10.3354/meps266265
https://doi.org/10.3354/meps266265
https://doi.org/10.3354/meps13809
https://doi.org/10.1088/1748-9326/abcc8e
https://doi.org/10.1086/673497
https://doi.org/10.1086/673497
https://doi.org/10.1038/35023068
https://doi.org/10.1098/rspb.2022.2252
https://doi.org/10.3354/meps08629
https://doi.org/10.3354/meps08629
https://doi.org/10.1111/ibi.13030
https://doi.org/10.1016/j.cub.2017.09.009


h"ps://doi.org/10.61350/sbj.36.1   Post-fledging Puffin movements

Appendix 1 

Figure S1. Daily loca.ons of the two parents of Bird 1, an Atlan.c Puffin Fratercula arcCca from 
Skomer Island, (male in green, female in dark grey) during the 2014/15 post-breeding season. 
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Figure S2. Propor.on of day.me spent in flight per day (in black), calculated as a seven-day rolling 
average for each Atlan.c Puffin Fratercula arcCca from its first fledging date un.l the device stopped 
recording. Day length at the loca.on of the bird is shown in light grey.
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