7%
university of 5%,
groningen YL

R

University Medical Center Groningen

University of Groningen

Density dependence in an aging and declining population of high arctic geese
Layton-Matthews, Kate; Grotan, Vidar; Hansen, Brage Bremset; Loonen, Maarten J.J.E.

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Publication date:
2017

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):

Layton-Matthews, K., Grotan, V., Hansen, B. B., & Loonen, M. J. J. E. (2017). Density dependence in an
aging and declining population of high arctic geese. Poster session presented at Norwegian Ecological
Society, Oslo, Norway.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 05-06-2022


https://research.rug.nl/en/publications/6a266d43-81ff-4e6b-9356-eebabed996e5

Density dependence 1n an aging and declining

'Centre for Blodiversity Dynamics, Department of Biology, Norwegian University of Science and Technology, Trondheim, Norway

Background

*Arctic Centre, University of Groningen, Groningen, Netherlands

Density dependence regulates population dynamics through negative feedbacks on population

growth, this regulation can be complicated by interactions with the other extrinsic and intrinsic

factors. For instance, a population’s age structure can alter the nature of relationships between

vital rates, density and environmental factors®. This analysis presents the temporal dynamics of

arctic migratory barnacle geese, Branta leucopsis and summarises prelimary work on the age-

specific responses to density dependence.

23 years of individual-based data (1990-2012) were collected in Kongsfjorden, western Svalbard

(fig.1), constituting the summer breeding grounds of a barnacle goose population that settled 1n

the 1980s. This population expanded until reaching carrying capacity in 2000 and has since

been 1n a slow decline (fig. 6). Oftering the unique opportunity to model population dynamics of

a long-lived avian species (24 years), under different density cona

changing arctic ecosystem.

Gosling

Fig 2. Life cycle describing a post breeding, age-structured model of vital
rates. S, 1s the probability of a female in stage x surviving until the next

census, I 1s the stage specific recruitment rate, defined as the number of
daughters recruited per breeding temale
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Fig 3. Temporal changes in population age structure for ages 0, 1, 2,
3, 4, 5 onwards, 1llustrating the progression of individuals to older

ages classes (5+).

o Large age-specific, temporal variation 1in survival,
with a strong decline in gosling survival (fig. 4)

o High inter-annual variability 1n fecundity and
population size (fig. 5 & 6)

o Without accounting for environmental drivers or
trophic  Interactions, using simple linear

regressions we showed a significant decrease In
fecundity and population growth with population
size at the previous time step (fig. 8 & 9)

o Survival also decreased but non-significantly (f1g.7)

but this may be attributed to seperation into only
three age classes.

Conclusions and next steps
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Fig 1. Map with approximate migratory route from scotland to svalbard via

Life cycle

Barnacle geese form monogamous breeding pairs and intiate nesting soon after their

Helgeland, Norway

arrival on svalbard. An age -structured life cycle of the barancle goose 1s shown 1n fig.

2, Survival of goslings 1s heavily dependent on fox abundance (the main predator)'. We

modelled age-specific survival (fig.4) and fecundity (fig.5) and made a preliminary

assessment of the etfect of negative, first order density dependence.
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(4) Mean estimates of survival from 1990-2012 tfor a) goslings
b) yearlings and c) adults

(5) Number of daughters per reproducing female

(6) Annual number of ringed individuals in Kongsfjorden
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(7) Age-specific survival at time #-£+1 against population size at time ¢
(8) Fecundity at time /-+1 against population size at time ¢

(9) Population growth rate at {-f+1 against population size at time ¢
Points correspond to the data from fig. 4-6

o In this preliminary analysis, we observe clear signs of density dependence (figs. 7 -9), even without accounting for climate, trophic interactions and age

structured fluctuations

o Thus, density dependence 1s likely to have contributed to the levelling oft and recent negative trend in population size

o The next step will be to disentangle the contribution of different intrinsic and extrinsic drivers of population growth, as well as their interaction eftects
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