
Whot cool fish live 
in icy Antorctico? 
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Ancestors of the lorgest group of Antorctic fishes, 
colled notothenioids, likely originoted obout 
60 million yeors ogo (MYA) in the oceon where 
South Americo ond Antorctico were connected. 

They lived on the ocean floor 
~J',. 1 _. - they were benthic fish. 
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Few non-Antorctic lineoges from those eorly oncestors still exist. 
They con be found in Chile, Argentino, Austrolio, New Zeolond, 
ond o few islonds close to Antorctico. 
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As South Americo ond Antorctico drifted oport, 
oceonic currents flowed through the Droke Possoge. 

Leoding to the formotion of the 
Antorctic Circumpolor Current (ACC), 
Eorth's strongest oceonic current. 
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The ACC isoloted 
the Southern Oceon ond 
prevented worm wot er from 
reoching Antorctico, which 
chonged the distribution of 
heot oround the plonet. 
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Antorctico 
Todoy 

Antorctico ond the Southern Oceon storted 
to cool ond Eost Antorctico storted to freeze. 



Ice shelves extended oll oround Antorctico obout 14 million yeors ogo. 
Most fish couldn't survive the oceon's new icy conditions ond vocoted the Southern Oceon. 
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But Antorctic notothenioids 
evolved o life-soving ontif reeze, 
o speciol protein thot prevents-
ice crystols from growing 
in their cells ond forming shorp 
edges thot would burst the cell. 
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species tree 

/ 
s 

Tempe rote 
lineages 

Notothens 

Plunderfishes 

Dragonfishes 

lcefishes 

In this new environment 
with new hobitots, 
obundont food resources 
ond few predators 
ond competitors, 
Antarctic notothenioids 
rapidly diverged into 
several moin lineages. 

R 
They form on 
adoptive rodiotion. 

Antarctic 
lineages 

Some continued to live on the floor 
of the continental shelf, 
up to o few hundred meters deep. 

Humped notothen 

Others developed odoptotions enabling 
them to get off the oceon floor 
ond live in the open woter. 

Antarctic silverfish 

And some adopted to extreme depth, 
well over 1000m deep. 

Stubbeord 
plunderfish 



Other woys notothenioids diversified 

Toothfishes con 
be longer thon 2m 

Spiny plunderfishes grow 
less thon 10cm long 
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Reproduction 

Morbled notothens 
releose their eggs 
in the open woter 
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Life expectoncy 

Longtin icedevils 
con live over 60 yeors 
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But most notothenioids 
like Chorcot's drogonfish 0 
live obout 10-20 yeors 
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lcefishes ore omong the strongest of fishes: 
their blood is tronslucent white insteod of deep red! 

Thot's becouse they live without hemoglobin, 
the red protein thot corries oxygen 
in the blood in oll other vertebrotes. 

Bullhead notothen 

Notothen blood 10 lM 

And to moke up for Lower obility to 
distribute oxygen, icefish hove o Lorge 
volume of blood ond proportionolly 
enormous heorts to circulote it. 

How thot hoppened is still 
on unonswered scientific question. 

Notothen heort 

Black fin ice fish 
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But Antarctica and the Southern Ocean are changing fast. 
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Gt ac i er s are met ting at an incredible pace, ------

ice shelves are calving city-size icebergs, ) 
and the amount of sea ice is shrinking. 1 
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-z____ j Will the highly specialized 
Antarctic fishes, which have 

,_-i adapted to stable freezing 
conditions for millions of years, 

__ be able to adapt to forecasted 
---i~ changes to their environment? 8 



Hope comes from noturol "experiments" of the post. 
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At leost five times, different cost-owoy 
Antorctic lineoges reocclimoted 
ond diversified in these wormer 
ond seosonolly chonging environments. 
We coll them "returnees". 

In the lost 
10 million yeors, 

Antorctic ice shelves 
fluctuoted in size, 

occosionolly pushing north. 
Some notothenioids 

remoined there 
when the ice receded. 
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So maybe some of today's notothenioids will be able 
to also acclimate to a changing Antarctic environment? 

But will they evolve fast enough? 

No one knows. 
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