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COUNTING 
EMPEROR PENGUINS

HOT TAKES
1 There is no evidence overall Emperor Penguin numbers 

are in decline.

2 The population ‘crash’ of penguin colonies that has 
been observed reflects emigration and colony relocation, 
not extinction.

3 There is no evidence population swings between 
colonies are driven by climate change. Instead, 
ever‑changing local factors dominate.

Researchers concerned with possible effects from global 
warming on Emperor Penguin populations theorise that 
critical breeding habitat could be lost as the Earth warms. 
That concern leads to model projections of catastrophic 
population declines, based on the predictions of climate 
models. But is this consistent with what we understand 
about the adaptive behaviour of the largest and one of the 
best studied penguin species?

The adaptability of Emperor Penguins to the dynamic nature 
of Antarctica’s ever‑changing icescape is critical to their 
survival. An ideal penguin colony site consists of stable sea‑ice 
fixed to the shoreline that can support a colony for at least nine 
months, and with reasonable access to open water. If conditions 
change that render a colony site unsuitable, the penguins will 
simply relocate. If they didn’t have the good sense to do this 
they really would face extinction. For example, if high winds 
or an iceberg collision destabilises the fixed sea‑ice they depend 
on, they will simply move elsewhere.

Failed Predictions
Because climate models predict more warming as carbon 
dioxide (CO2) concentrations increase, researchers studying 
a conveniently accessible penguin colony at Point Géologie, 

Figure 1:  Emperor Penguins a t Terre Adé l ie,  An tarc t ica1

located just 500 metres from the French research station 
Dumont d’Urville, predicted a quasi‑extinction by the year 
2100. They asserted at least 96% of the population would be 
lost2. In their later paper3 they unwisely extrapolated their 
Point Géologie Emperor Penguin declines to suggest global 
warming will cause all Emperor Penguin colonies to decline 
by 2100.

For Antarctica overall, climate models incorrectly predicted 
CO2‑driven warming would reduce sea ice, but sea‑ice extent 
increased for three decades, reaching record highs in 2014, 
dramatically fell in 2016, then rebounded in 2018. Researchers 
now suggest such sea‑ice changes are likely due to natural 
climate variations. A clear human influence has not emerged4.

Figure 2:  Known loca t ions of Emperor Penguin co lon ies5

900W 900E

1200W 1200E

600W 600E

300W 300E

1800

1500W 1500E

00

600 S650 S700 S750 S800 S850 S

Halley
Bay

Point
Geologie

0 500 1000 2000 kilometres

Black dots are the locat ions of known Emperor Penguin colonies in 2019.

Flawed Survey Methods
Accurately counting the total number of penguins foraging 
at sea is impossible. Therefore the number of non‑breeding 
individuals is unknown, but monitoring Emperor Penguins’ 
breeding populations in colonies on land in the harsh 
winter conditions endured by breeding populations, is also 
extremely difficult.

It has been found the ‘mark and recapture’ method previously 
used by researchers to measure penguin survival rates 
confounded the interpretation of observed population changes 
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at Point Géologie. That method required attaching a uniquely 
numbered band to a penguin’s flipper. But flipper bands are 
now known to be detrimental to the penguins’ survival6. 
Researchers attached flipper bands from 1967 to 1980, 
coinciding with the period during which the Point Géologie 
population steadily plummeted to half of their pre‑banding 
abundance. After banding ceased in 1980, the population 
quickly stabilised. Researchers then assumed the population 
decline must have been due to environmental disruption that 
lowered survival. Climate change was conveniently blamed. 
However the more likely hypothesis for Point Géologie’s 
declining population is the Emperor Penguins had simply 
emigrated elsewhere to avoid researcher disruptions7. A newly 
discovered colony nearby supports that hypothesis, as do 
additional observations of other Emperor Penguins rapidly 
relocating between colonies.

Even without the problems of the ‘mark and recapture’ 
method, counting penguins is not an exact science. A single 
colony’s growing abundance may be the result of reproductive 
success, or immigration, or both.

However some researchers mistakenly assumed changes in 
one colony exemplified a trend for all colonies. That erroneous 
assumption prompted predictions of approaching species 
extinctions.

Improved Survey Methods
The advent of the satellite era has improved our ability to 
estimate emigration and immigration between breeding 
colonies. Instead of extrapolating the dynamics of one 
colony to estimate changes in the entire species abundance 
as Jenouvrier did in 2014, satellite estimates now allow 
researchers to integrate changes in all colonies within a defined 
region. Genetic analyses can define a region as containing 
closely related individuals, suggesting ongoing interbreeding 
between those colonies.

Interbreeding requires frequent movements between colonies. 
Such short‑distance relocations are unlikely to be driven by 
global factors, but by local factors.

For example the Halley Bay colony experienced its highest 
average wind speeds in 30 years, which destabilised the colony’s 
fixed sea‑ice. As a result, the colony’s population crashed. 
Coincident with the Halley Bay population ‘crash’, a small 
colony 55 kilometres away experienced a population increase 
of more than 1,000%, adding more than 13,000 breeding pairs 
in less than three years. Such an increase can only be due to 
immigration. So colonies don’t just ‘vanish’. They relocate.

Unfortunately, the public understanding of penguin 
adaptability is obscured when media outlets hyped the 
colony’s probable relocation as a ‘colony wiped‑out’ and 
a ‘colony vanishes’8.

Misleading Official Designation
In 2009, the Union for the Conservation of Nature (IUCN) 
ranked this ice‑dependent penguin as ‘least concern’. At that 
time the Emperor Penguin population consisted of an 
estimated 270,000 to 350,000 adults. In 2012, their population 
was still considered stable, and the estimated number of 
known adults had increased by 36% to 476,000 adults. But the 
IUCN downgraded their status to ‘near threatened’, despite 
the increase in numbers, because population models projected 
a rapid decline due to the effects of future climate change9.

However by 2017, the Emperor Penguins increased again to 
about 595,000 adults and that number is likely still rising, 
as new colonies have been discovered. However, the IUCN 
maintains the Emperor Penguin’s status as ‘near threatened’10, 
even though there is no evidence the species’ overall numbers 
are diminishing.
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