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A new species has just been discovered. 
What adaptations do they likely have, 
based on existing creatures?
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In humans, warmth and certain organic compounds in the 
blood help oxygen bind to hemoglobin. But when the forest 
dormouse, an animal that lives just below the arctic circle, 
hibernates, the levels of these chemicals and body 
temperature decrease. Luckily for the dormouse, these 
factors play a less important role and hemoglobin can still 
bind effectively. Dormice also share the less exothermic 
hemoglobin noted in arctic animals.2 It will be interesting to 
see which, if any, of these changes dragons share.

Hibernating Hemoglobin

In animals, hemoglobin in the 
blood carries oxygen to tissues. 
The reaction where oxygen 
binds to hemoglobin releases 
heat. However, in the Arctic it 
releases less heat than usual.6 
That doesn’t seem to make 
much sense. Wouldn’t you want 
to generate more heat when 
living in the Arctic? Perhaps then 
breathing could help keep the 
animal warm. 

Actually no, because the reverse 
reaction (where oxygen leaves 
hemoglobin) has to occur at the 
tissues, and it requires the same 
amount of heat that was released 
previously. Thus, by releasing a 
smaller amount of heat, less heat 
is needed to oxygenate tissues in 
an environment where heat is very 
scarce. This lower heat 
requirement will likely be seen in 
the dragons.3

Arctic terns are born with 
low hemoglobin levels, 
which increase throughout 
life. This increase is due to 
demand for oxygen, both 
due to activity and 
temperature regulation 
(birds are warm blooded).1 

Hemoglobin levels have 
not yet been measured in 
ice dragons, and it is 
difficult to predict them. 
Flight for such a large 
animal likely requires 
much energy, but they 
are cold blooded.

Physiological Changes
Hemoglobin
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A very good question. Scientists thought it might be 
intensity of light, but then determined that this change is 
very slight and affected by weather. They believe it is more 
likely that light color cues animals to sleep. Light color 
shows large variations throughout the day, and does affect 
arctic birds’ sleep cycles in laboratory tests.13,14 However, 
researchers did find that species vary in how their activity 
level is synced to light cues.20 Thus, while the ice dragon 
probably uses like color to set its circadian clock, we do not 
know what color light tells them to sleep. 

If the sun never sets, when do you sleep?

Gas exchange, when carbon 
dioxide and oxygen are swapped 
during breathing, is essential to 
life. Much of this process occurs 
in alveoli, which are tiny air sacs 
in the lungs. In the arctic cold, 
animals expose fewer alveoli to 
the air in order to limit exposure. 
This means the alveoli they do 
expose must work more 
efficiently. 

Arctic alveoli are more 
uniformly open and never 
collapsed, with more pores and 
capillaries, and thinner barriers 
between the alveoli and the 
bloodstream. This allows gas 
exchange to be more efficient 
and requires fewer alveoli.18 Ice 
dragons likely share this 
adaptation.

Arctic algae happens to 
have a lot of vitamin A. 
This passes vitamin A up 
the food chain, causing 
very high levels in arctic 
predators. Vitamin A is 
stored in stellate liver 
cells (shown).10,17

In fact, arctic predators can 
survive levels that would 
be toxic in other animals. 
This is likely a necessary 
evolution since there is so 
much vitamin A in their 
diet.15,16 Thus, apex 
predator dragons likely 
share this adaptation.

Physiological Changes
Lungs and Liver Cells
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You may know that lizards are cold blooded and can’t make 
their own heat. So how could a lizard possibly survive in the 
Arctic? Lacerta vivipara is one of few lizards that lives above 
the Arctic Circle, and it uses some of the same strategies as 
its ice dragon cousin. Both lizards hibernate deep 
underground, where temperatures fluctuate less, with high 
blood glucose levels. They can also tolerate freezing for up 
to a week. Some can even avoid freezing below their normal 
freezing point, although we don’t yet know how.7,21

Lizards in the Arctic?

As an animal living in the Arctic, the 
ice dragon must deal with some 
pretty cold temperatures. 
Occasionally, the dragon even ends 
up frozen solid. Most animals cell 
would die in this state, but ice 
dragons don’t. This is because their 
cells can rapidly lose water, 
preventing the formation of 
dangerous ice crystals. This same 
mechanism is used by intertidal 
animals in the Arctic.12 

Arctic animals are also very good 
at thermal regulation. Most 
accomplish this with thick fur, as 
does the ice dragon (an unusual 
dragon with fur instead of scales). 
However, animals also need a way 
to let off heat. This is often 
accomplished through exposed 
feet, which allow animals to let off 
heat. The ice dragon similarly 
does not have fur on the bottom 
of its feet.11

Exposed feet are often 
keep very close to 
freezing. This prevents 
snow underfoot from 
melting, which could 
cause it to refreeze on 
the animal’s feet (a 
dangerous hazard).11

But how do animals keep 
their feet from freezing? 
Arctic foxes and wolves 
shunt blood to the surface 
of their feet through special 
vessels, heating them more 
effectively. The ice dragon 
does this too.9

Temperature Regulation
Staying warm in subzero temperatures
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Cytochrome P450 1A1 (CYP1A1) is a protein expressed when 
beluga whales are exposed to certain organic contaminants. Even 
in areas with fairly low pollution levels, researchers found high 
levels of the protein. This suggests beluga whales are extremely 
sensitive to these pollutants. The researchers also suggest that 
the chemicals may cause the tumors seen in that population.22 
The beluga whale is a case study of how sensitive arctic 
populations can be to human pollution. It remains to be seen 
how and if ice dragons have been affected in this way.

Beluga Whales

The arctic has changed a lot 
recently. Researchers have 
found high levels of organic 
pollutants in arctic animals, 
especially those higher in the 
food chain. This may be causing 
vitamin A deficiency like 
symptoms and immune issues, 
but it’s unclear if the pollutants 
are the cause. Similarly, 
researchers found liver damage 
in polar bears, likely caused by 
organic pollutants.

Another group of researchers 
found recent increases in 
mercury levels, and were able to 
use isotopes to trace 92% of it 
to human sources.4 Thus, it 
seems likely that ice dragons 
will also have higher levels of 
contaminants and potentially 
health effects from them. The 
full effect of pollutants on arctic 
animals is poorly known, and it 
remains to be seen how dragons 
were affected.

Oil spills are a potentially 
devastating event. One 
study found significant 
immune compromise in 
exposed scallops. Luckily, 
they found these effects 
are reversible after 
removal of contaminants.

However, long term 
health effects for 
scallops are unknown, 
as are the full 
consequences for the 
ecosystem at large.8 Oil 
spills have to potential 
to cause disaster.

Humans and Ice Dragons
Contamination and pollution
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