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SUPPLEMENTARY INFORMATION
Supplementary Table 1. Results from GLMMs assessing the differences in environmental variables across survey legs within each penguin foraging region (Adélie and gentoo). Models for 50 m-averaged temperature and 50 m-averaged salinity used a normal distribution and identity link function while all other models used gamma distribution and log link function. For 50 m-averaged temperature, 50 m-averaged salinity, 50 m-integrated chlorophyll a, and 50 m-averaged beam c, n = 9, 8, 9, 9, 10 for legs 1-5 respectively in the Adélie region and n = 9, 10, 10, 10, 10 for legs 1-5 respectively in the gentoo region. For MLD and max(N2), n = 5, 5, 5, 6, 7 for legs 1-5 respectively in the Adélie region and n = 4, 5, 5, 8, 2  for legs 1-5 respectively in the gentoo region. Weather occasionally prevented profiling at some CTD stations, and some MLD profiles failed to meet the QI threshold, resulting in n < 10 for those CTD-derived variables.
	
	Adélie Region
	Gentoo Region

	Variable
	Coeff
	SE
	t
	p
	Coeff
	SE
	t
	p

	50m-avg temperature (C)
	0.02
	0.02
	0.86
	0.39
	0.007
	0.01
	0.53
	0.60

	50m-avg salinity (PSU)
	0.005
	0.005
	0.95
	0.35
	0.007
	0.006
	1.23
	0.23

	50m-int chlorophyll a (mg m-2)
	-0.02
	0.02
	-0.77
	0.45
	-0.05
	0.03
	-1.47
	0.15

	50m-avg beam c (m-1)
	-0.006
	0.01
	-0.43
	0.67
	-0.0003
	0.02
	-0.02
	0.99

	MLD (m)
	0.0004
	0.04
	0.01
	0.99
	0.03
	0.09
	0.30
	0.76

	Max(N2)
	0.04
	0.06
	0.63
	0.53
	0.04
	0.05
	0.70
	0.49



Supplementary Table 2. Results from GLMs assessing temporal change of variables on the inshore two survey legs combined and the offshore two survey legs combined within the Adélie penguin foraging region. Models for 50m-averaged temperature and 50m-averaged salinity used a normal distribution and identity link function while all other models used gamma distribution and log link function. Significant results are indicated in bold. Weather occasionally prevented profiling at some CTD stations, and some MLD profiles failed to meet the QI threshold, resulting in n < 10 for those CTD-derived variables.
	
	Inshore Survey Legs
	Offshore Survey Legs

	Variable
	n
	Coeff
	SE
	t
	p
	n
	Coeff
	SE
	t
	p

	50m-avg temperature (C)
	10
	0.01
	0.006
	1.74
	0.12
	9
	0.02
	0.008
	2.43
	0.05

	50m-avg salinity (PSU)
	10
	0.002
	0.001
	1.44
	0.19
	9
	-0.0008
	0.002
	-0.40
	0.70

	50m-int chlorophyll a (mg m-2)
	10
	-0.01
	0.007
	-1.31
	0.23
	9
	0.002
	0.009
	0.20
	0.85

	50m-avg beam c (m-1)
	10
	-0.01
	0.005
	-2.89
	0.02
	9
	-0.006
	0.006
	-0.99
	0.35

	MLD (m)
	8
	0.02
	0.02
	1.35
	0.23
	6
	-0.04
	0.02
	-1.70
	0.16

	Max(N2)
	8
	-0.02
	0.009
	-1.84
	0.12
	6
	0.001
	0.01
	0.13
	0.90

	Krill swarm length (m)
	10
	-0.002
	0.006
	-0.41
	0.70
	10
	-0.006
	0.007
	-0.78
	0.46

	Krill swarm height (m)
	10
	0.0009
	0.008
	0.12
	0.91
	10
	-0.006
	0.008
	-0.80
	0.45

	Krill swarm area (m2)
	10
	-0.005
	0.01
	-0.38
	0.71
	10
	-0.02
	0.01
	-1.23
	0.26

	Krill swarm biomass (g WW)
	10
	-0.01
	0.03
	-0.38
	0.72
	10
	-0.07
	0.04
	-1.58
	0.15

	Krill swarm density (g WW m-2)
	10
	-0.005
	0.02
	-0.21
	0.84
	10
	-0.03
	0.03
	-1.19
	0.27

	Median krill depth (m)
	10
	0.03
	0.008
	4.12
	0.003
	10
	0.04
	0.01
	4.18
	0.003

	Depth-int krill density (g WW m-2)
	10
	0.03
	0.01
	2.61
	0.03
	10
	-0.006
	0.03
	-0.20
	0.85

	Number of krill swarms per km
	10
	-0.009
	0.008
	-1.03
	0.33
	10
	0.0007
	0.01
	0.07
	0.95




Supplementary Table 3. Results from GLMs assessing temporal change of variables on the inshore two survey legs combined and the offshore two survey legs combined within the gentoo penguin foraging region. Models for 50m-averaged temperature and 50m-averaged salinity used a normal distribution and identity link function while all other models used gamma distribution and log link function. Significant results are indicated in bold. Weather occasionally prevented profiling at some CTD stations, and some MLD profiles failed to meet the QI threshold, resulting in n < 10 for those CTD-derived variables.
	
	Inshore Survey Legs
	Offshore Survey Legs

	Variable
	n
	Coeff
	SE
	t
	p
	n
	Coeff
	SE
	t
	p

	50m-avg temperature (C)
	10
	0.007
	0.003
	2.52
	0.04
	10
	0.007
	0.003
	2.08
	0.07

	50m-avg salinity (PSU)
	10
	-0.003
	0.002
	-2.07
	0.07
	10
	-0.0005
	0.001
	-0.46
	0.66

	50m-int chlorophyll a (mg m-2)
	10
	-0.005
	0.009
	-0.59
	0.57
	10
	-0.02
	0.007
	-2.18
	0.06

	50m-avg beam c (m-1)
	10
	-0.009
	0.005
	-1.79
	0.11
	10
	-0.02
	0.004
	-3.80
	0.005

	MLD (m)
	10
	0.01
	0.01
	1.19
	0.27
	7
	-0.003
	0.01
	-0.19
	0.86

	Max(N2)
	10
	0.002
	0.01
	0.17
	0.87
	7
	0.004
	0.007
	0.61
	0.57

	Krill swarm length (m)
	10
	0.008
	0.009
	0.95
	0.37
	10
	0.001
	0.005
	0.26
	0.80

	Krill swarm height (m)
	10
	-0.005
	0.01
	-0.38
	0.71
	10
	0.01
	0.01
	0.94
	0.37

	Krill swarm area (m2)
	10
	-0.02
	0.04
	-0.41
	0.69
	10
	0.01
	0.01
	0.98
	0.36

	Krill swarm biomass (g WW)
	10
	-0.002
	0.006
	-0.38
	0.72
	10
	-0.002
	0.005
	-0.32
	0.75

	Krill swarm density (g WW m-2)
	10
	-0.05
	0.03
	-1.54
	0.16
	10
	-0.02
	0.03
	-0.71
	0.50

	Median krill depth (m)
	10
	0.03
	0.008
	4.03
	0.004
	10
	0.03
	0.008
	3.81
	0.005

	Depth-int krill density (g WW m-2)
	10
	0.03
	0.02
	1.47
	0.18
	10
	-0.05
	0.01
	-3.16
	0.01

	Number of krill swarms per km
	10
	0.0008
	0.01
	0.08
	0.94
	10
	-0.02
	0.01
	-1.42
	0.19




Supplementary Table 4. Results from GLMs assessing temporal change of variables within each penguin foraging region (Adélie and gentoo). Models for 50m-averaged temperature and 50m-averaged salinity used a normal distribution and identity link function while all other models used gamma distribution and log link function. Significant results are indicated in bold.
	
	Adélie Region
	Gentoo Region

	Variable
	n
	Coeff
	SE
	t
	p
	n
	Coeff
	SE
	t
	p

	50m-avg temperature (C)
	10
	0.01
	0.006
	2.34
	0.05
	10
	0.006
	0.003
	2.45
	0.04

	50m-avg salinity (PSU)
	10
	0.001
	0.002
	0.75
	0.48
	10
	-0.002
	0.001
	-1.50
	0.17

	50m-int chlorophyll a (mg m-2)
	10
	-0.006
	0.008
	-0.77
	0.46
	10
	-0.01
	0.008
	-1.43
	0.19

	50m-avg beam c (m-1)
	10
	-0.01
	0.005
	-2.22
	0.06
	10
	-0.01
	0.004
	-3.02
	0.02

	MLD (m)
	10
	-0.002
	0.01
	-0.16
	0.88
	10
	0.006
	0.008
	0.73
	0.49

	Max(N2)
	10
	-0.01
	0.007
	-1.95
	0.09
	10
	0.003
	0.008
	0.39
	0.71

	Krill swarm length (m)
	10
	-0.004
	0.005
	-0.77
	0.46
	10
	0.005
	0.006
	0.84
	0.42

	Krill swarm height (m)
	10
	-0.0004
	0.004
	-0.10
	0.92
	10
	-0.005
	0.01
	-0.42
	0.68

	Krill swarm area (m2)
	10
	-0.006
	0.006
	-0.94
	0.37
	10
	-0.002
	0.02
	-0.09
	0.93

	Krill swarm biomass (g WW)
	10
	-0.01
	0.01
	-0.98
	0.36
	10
	-0.09
	0.05
	-1.87
	0.10

	Krill swarm density (g WW m-2)
	10
	-0.02
	0.02
	-1.01
	0.34
	10
	-0.04
	0.03
	-1.34
	0.22

	Median krill depth (m)
	10
	0.04
	0.008
	4.72
	0.002
	10
	0.03
	0.008
	3.81
	0.005

	Depth-int krill density (g WW m-2)
	10
	0.02
	0.008
	2.39
	0.04
	10
	-0.006
	0.01
	-0.43
	0.68

	Number of krill swarms per km
	10
	-0.004
	0.008
	-0.50
	0.63
	10
	-0.007
	0.009
	-0.77
	0.46



