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Like cattle, sheep and antelopes, reindeer are ruminants.  Part of the stomach is greatly 
enlarged forming a rumen that contains symbiotic bacteria, fungi and protestants, mixed with 
the food.  To study these micro-organisms in detail biologists strain samples of the rumen 
contents through muslin to remove the large plant fragments, and then prepare a slide from 
the filtrate.  When magnified a thousand times we can see the bacteria and protestants.  
Bacteria are oval or rod-shaped, and swim by means of very fine flagella, or stick to plant 
particles.  They synthesise a wide variety of enzymes that break down the tough ciliose and 
detoxify potentially poisonous compounds in the plants.  There are about a billion bacteria in 
each millilitre of rumen fluid.  Most of the larger organisms are protestants.  They swim 
actively with rings of cilia and ingest small plant fragments, the bacteria and each other.  
Nourished by the plant material, the micro-organisms breed rapidly.  After several hours in the 
rumen the gut contents and the micro-organisms move into the other stomachs and into the 
intestine.  Here the micro-organisms are themselves digested and the nutrients absorbed into 
the reindeer’s body.  These Sami people in Northern Norway have killed one of their herd for 
food, and we can see the huge stomach and smaller intestines as they butcher it.  For rumen 
digestion to be effective, the food must be thoroughly chewed into tiny fragments.  Reindeer 
lie down to chew the cud between feeding bouts.  The teeth wear out after a few years of 
chewing.  Compare these jaws from the Svalbard reindeer.  The upper jawbone is from a 
three year old male.  The lower one is from a very old female; she was probably more than 
fourteen years old.  An animal like this is unable to chew its food properly.  The micro-
organisms in the rumen cannot break down badly-chewed plants, so digestion becomes 
inefficient.  Reindeer with teeth in this condition starve to death in winter.  Even though 
adapted to extract as much of the nutrients as possible, they need large quantities of food, 
and spend most of the day eating.  They forage in all weathers.  Like all ungulates reindeer do 
not hibernate and remain active throughout the year.  Their breath doesn’t freeze.  The cold 
inspired air is warmed and moistened by blood flowing through the elaborately coiled bones in 
the nose.  The same mechanism recovers most of the heat and water from the expired air.  
However, efficient heat conservation can be a liability.  Reindeer quickly become overheated 
and pant vigorously after a few seconds of galloping, particularly in warm weather.  
Norwegian reindeer can gallop well.  The ability evolved as an adaptation to escaping from 
predators, but they become too hot after about one kilometre at this speed, even in sub-zero 
temperatures.  Reindeer moult their winter coat in early summer but even so, in warm 
weather they’re susceptible to overheating.  On hot summer days they climb high up the 
mountains and stand in patches of snow.  There’s little food up here but they keep cool, and 
avoid the nuisance from biting insects. 
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