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The West Antarctic Peninsula (WAP) is a model system for 
polar marine ecosystems undergoing change 

Glaciers and ice sheets are melting
(MARR glacier behind Palmer Station) 

New rivers due 
to melt & rain
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West Antarctic Peninsula shows changes in physics, 
chemistry and biology

Upper ocean mixed layer 

Chlorophyll a

DCO2

Ice change opening 
the ocean to sun and atmosphere

Efficiency of the system is a function of the diversity and biomass

Brown et al. 2019. Nature Climate Change
DOI: 10.1038/s41558-019-0552-3



A

●
●

●

●

● ●

●

●
● ●

●

●

●

●
●

●

●

5 10 15 20 25

3.
0

3.
5

4.
0

4.
5

Sampling Day
C

hi
ck

 F
le

dg
in

g 
M

as
s 

(k
g)

●
●

●

●

● ●

●

●
● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

Adelie
Gentoo

●●

●

●
●

●
●

●

●

●

●

90 100 110 120 130 140

−1
20

−8
0

−6
0

−4
0

−2
0

0

●●●

●●●●●●
●
●
●
●●

●
●
●●
●

●
●

●

0
10

20
30

40
50

Days since Sept. 31

W
in

d 
Sp

ee
d 

(k
ts

)

D
ep

th
 (m

)

●

●

Adelie
Gentoo
MLD

E F
Jan 1 Feb 1

More storms decrease chick mass & survival

Palmer Station

DC

Few Storm Tracks: 2006-07 Many Storm Tracks: 2001-02B

~Feb 1 ~Feb 20

~Feb 25

~Mar 20

Storm frequency & intensity increases

A

●
●

●

●

● ●

●

●
● ●

●

●

●

●
●

●

●

5 10 15 20 25

3.
0

3.
5

4.
0

4.
5

Sampling Day

C
hi

ck
 F

le
dg

in
g 

M
as

s 
(k

g)

●
●

●

●

● ●

●

●
● ●

●

●

●

●
●

●

●

●
●

●

●

●

●

●

●

●

●
●

●

●

●

●

Adelie
Gentoo

●●

●

●
●

●
●

●

●

●

●

90 100 110 120 130 140

−
12

0
−

80
−

60
−

40
−

20
0

●●●

●●●●●●
●
●
●
●●

●
●
●●
●

●
●

●

0
10

20
30

40
50

Days since Sept. 31

W
in

d 
S

pe
ed

 (
kt

s)

D
ep

th
 (

m
)

●

●

Adelie
Gentoo
MLD

E F
Jan 1 Feb 1

More storms decrease chick mass & survival

Palmer Station

DC

Few Storm Tracks: 2006-07 Many Storm Tracks: 2001-02B

~Feb 1 ~Feb 20

~Feb 25

~Mar 20

Storm frequency & intensity increases

High Frequency Extreme Weather?Food competition for available resources
among higher trophic levels 


