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Methods
Animal handling 
We collated telemetry data from published and unpublished sources, but also deployed biologging tags on penguins and seals. Penguins were captured by hand or in a hoop net and manually restrained. Tags (Wildlife Computer SPOT 275B) were attached to the back feathers using Tesa® tape (4651) and cyanoacrylate glue (Loctite®401). Pinniped captures have been described in detail 1,2. Briefly, fur seals and sea lions were chemically restrained using tiletamine-zolazepam (Zoletil, Virbac; 1.5 – 3.0 mg/kg), remotely administered using darts (Pneu dart) and a CO2-powered tranquiliser gun (Dan Inject JM Standard). Anaesthesia was induced (in the case of fur seals) and maintained using isoflurane delivered via a portable gas anaesthetic machine (VOC Rota Flush, Medical Developments International). Tags (Wildlife Computers TDR10-F tags) were glued to the pelage between the shoulder blades of the animals using a two-part epoxy (Devcon® 5-minute epoxy).

Data Analysis 
While it is advantageous to include a random intercept term, it is worth pausing to consider what the random effect is actually telling us. The null intercept in habitat preference models is actually user-defined and invariant among individuals. For example, if we follow the rule of 1 observation to 3 pseudo absences, as we have done, all individuals have an intercept of 0.253. Once habitat covariates are fitted, it could be useful to fit random slopes for individuals given some animals may have different habitat preferences to others. This is biologically plausible and interesting, but fitting random slopes is difficult to implement owing to the complexity of the model (computation time, lack of convergence, mixed effects models do not predict into new datasets when random effect levels differ)4,5. If the model includes random slopes, then random intercepts may also be required (those with positive slopes will have lower intercepts than those with negative), although by standardizing covariates, as we have done, the intercepts are likely to be similar. However, if the model does not include random slopes for individuals, then there is little to be gained by the inclusion of random intercepts. Rather than a mean with the same values for each individual, we have a slope with the same intercept for all individuals. Indeed, it is unclear where the variation in the intercepts could arise. A main reason to fit a random effect is to enable the df to be counted more appropriately - but we use cross-validation and ROC curves rather than likelihood ratio tests. Although Generalized Additive Models assume independence of errors, the cross-validation method of model selection is conservative to cope with non-independence from spatial autocorrelation. By not fitting random effects for individuals, repeated trips by individuals simply become another source of non-independence that is accommodated in precautionary model selection. Therefore, for the purpose of predictions and in the context of our study, GAMs were a pragmatic modelling approach.
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Table S1: Data sources and funding related to published data/co-authors. 

	Species
	Tag type
	Date range
	Data sourcea

	Penguins
	
	
	

	Gentoo
	Argos PTT
	2014-2015
	This study (n = 25)

	Gentoo
	GPS
	2008-2012
	6, J Handley unpublished data

	Magellanic
	Argos PTT
	1999-2015
	This study (n = 53). 7,8

	King
	Argos PTT
	2010
	9

	Rockhopper
	Argos PTT
	1999-2015
	This study (n = 25). 8

	
	GPS
	2008-2014
	6,10

	
	
	
	

	Flying seabirds
	
	
	

	Black-browed albatross
	Argos PTT
	1999-2006
	11

	Black-browed albatross
	GPS
	2008-2011
	12–14

	Sooty shearwater
	GPS
	2017
	E. Wakefield unpublished data

	
	
	
	

	Pinnipeds
	
	
	

	South American fur seal female
	Argos PTT & Fastloc GPS
	2015
	This study (n=9). 1

	South American fur seal male
	Argos PTT & Fastloc GPS
	2015
	This study (n=4). 15

	Southern sea lion female
	Argos PTT & Fastloc GPS
	2013-2017
	16, A M M Baylis unpublished data

	Southern sea lion male
	Argos PTT & Fastloc GPS
	2014-2015
	17

	Southern elephant seal female
	Argos PTT
	2010-2011
	F Galimberti and S Sanvito unpublished data


a Funding related to published data/co-authors: JG thanks FCT/MCTES for the financial support to CESAM (UID/AMB/50017/2019), through national funds. PC thanks FCT – Portugal through the strategic project UID/MAR/04292/2013 granted to MARE (with co-funding by FEDER), and the project IF/00502/2013/CP1186/CT0003. JFM and PQ were supported by the Deutsche Forschungsgemeinschaft (DFG) in the framework of the priority programme "Antarctic Research with comparative investigations in Arctic ice areas" SPP 1158 by the grant MA 2574/6-1 and grants DFG SPP 1158, QU148/5-1. 
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Fig S1: Generalized Additive Model smooth terms of distance and bathymetry. 	



[image: ]
Fig S2: The distribution of breeding colonies for six marine higher predators breeding at the Falkland Islands (for the remaining study species, the majority of the population breeds at a single location).  Note that we used the distribution of gentoo penguins to reflect the distribution of Magellanic penguins, given these species often breed in sympatry and the distribution of Magellanic penguin breeding colonies are currently poorly known. 
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Fig S3: Predicted habitat use (probability of occurrence, proportional to the likelihood of absences) weighted by colony size. RHP = rockhopper penguin, BBA = black-browed albatross, GEN = gentoo penguin, SSL = southern sea lion, SAFS = South American fur seal. A = Chick rearing, B = Incubation for rockhopper penguin and black-browed albatross, and A = Summer, B = Winter for gentoo penguins. A = Winter, B = Spring for South American fur seals.
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