Giraffes and Their Long Necks: A Tale of Evolution and Adaptation
Zareena, Mookayi and Mari
Zareena, Mookayi, and Mari walked down the corridor, their voices full of excitement. The lecture they had just attended on giraffe evolution had left them full of questions. And there was one person whom they knew could explain everything properly—Dr.Usha who was Mari’s mother and a biologist who studies evolution.
On arriving at  Usha’s office, they saw her drinking tea. There were piles of research papers around her. She smiled as the three rushed in. She asked them to sit down and offered them black tea. They happily accepted, and sat down with her.
“Amma,” Mari began eagerly, “we just attended a lecture about why giraffes have such long necks! But we’re so confused. We always heard it was so they could eat leaves on tall trees. Now we heard something different”.  
Usha set her cup down and smiled. “Ah,  the debate on giraffes! Scientists have been attempting to answer the question of the giraffe neck for more than a century now. What did your lecturer tell you?"
Mooks pondered for a while. “She told us how the general view was that people believed giraffes developed long necks solely to eat leaves on tall trees, as Charles Darwin and Jean-Baptiste Lamarck had proposed. But later, it was proposed that because male giraffes used their neck in display and fighting with other males, the neck developed to compete for mates”.
But now, Zar continued, “She said  new research indicates female giraffes may actually be behind the long neck story”.
Usha nodded. “That's correct! The 'necks-for-sex' theory was around for many years because male giraffes fought by swinging and hitting with heads. Longer necks helped to win battles and mate. But now evidence suggests that females might have been the reason for the long necks. They tend to have comparatively longer necks than males because of their eating habits”.
Mari gasped, “You mean they evolved longer necks to reach the best food?”  
“Yes,” Usha confirmed. “Female giraffes need a  lot of energy as they are pregnant or nursing for most of their lives. Those that were able to reach the most nutritious leaves had an advantage in terms of being able to have better progeny (offpring). It is now seen as a likely important driver of evolution of their long necks.”  
Mooks grinned. “Then the old idea about food being the reason wasn’t totally wrong. It just needed an additional angle!”  
“Right!” Usha said. “Lamarck thought the giraffe neck got  stretched in each generation. But now we understand it is about natural selection which is the ability for success in reproduction and survival of these progenies and the variations that get passed on over generations. Food was an important aspect, but not just any food—especially for females, it was about getting the best nutrition. This shaped their evolution.”  
Zar frowned. “Hold on ... were giraffes always like this? Must not be.”
Mooks asked, “When did their necks start becoming longer than earlier?”
“Good question!” Usha said happily. “The journey of the giraffe’s neck started more than 20 million years ago.  Giraffa camelopardalis – the modern giraffe – is only the recent stage of this evolution. It turns out that analysis of neck vertebrae from 11 species has shown that giraffes are not the first species in their lineage to have a long neck. They just have the longest one. The 11 included nine extinct species, the modern giraffe, and the okapi.”  
Looking puzzled Mari asked, “But I thought the okapi was like a zebra?”  
Usha smiled. “Okapi may look like a cross between a zebra and a deer, however they belong to the giraffe family!”  
She continued, “The question of neck length seems to pre-date the giraffe family.  Prodremotherium, a much earlier species that disappeared some 23 million years ago, was also seen to have neck elongation.”  
“What!” exclaimed Mooks. “You  mean giraffes were not the first to have long necks?”  
Usha replied, “Even before the giraffe’s lineage, the lengthening of the neck began. For example, the extinct Giraffa sivalensis  has  some of the elongation features that are seen in the modern giraffe. But that also was not  the beginning of the journey. Two other extinct creatures from Samotherian and Palaeotragus have some of these features. The primitive giraffid Canthumeryx also has the neck lengthening”.  (Giraffids are the family to which both giraffes and okapi belong).
Zar was looking amazed. “That implies giraffes were not ‘designed’ with long necks. The process was slow and happened over millions of years.”  
Usha nodded. “Yes! And I will tell you another interesting fact. Unlike marine reptiles called plesiosaurs, which have 38 to 42 vertebrae, giraffes like most mammals have the standard 7 neck vertebrae . The difference? Their vertebrae became much longer over time. The average length of each vertebra is over 30 centimetres. In comparison, even-toed ungulates of similar weight, such as buffalo, have cervical vertebrae that are only about 5 centimetres.”  
Mooks laughed. “So instead of adding more bones, they stretched the ones they already had?”  
“Exactly!” Usha said. “But there was a cost for having these changes. The world’s tallest land mammal is the giraffe. On an average, males can grow up to 5.3 m and weigh 1,200 kg while the smaller females grow only up to 4.3 m and weigh 830 kg on average. The result is the long legs of the giraffe which contribute to their height and also strain their bodies. In particular, male giraffes suffer from mobility issues as they age. Many die from foreleg problems especially in captivity.”  
With a thoughtful look Mari asked, “Do baby giraffes have long necks from birth?”  
“No, not really” said Usha. She continued “Baby giraffes, at birth, have proportionally shorter necks. As they mature their necks grow faster than the rest of their body. Surprisingly, at the start, both male and female calves have similar proportions. However, as they grow, their shapes diverge. The females develop longer and slimmer necks. The neck of the males becomes broader and thicker. As the calves can be over 1.8 m (6 feet),  females have to develop proportionally larger trunks to  carry the bigger foetus inside.”  
Mooks jumped and clapped her hands, “So different pressures resulted in different necks! Longer ones which enabled food access by females, and stouter ones which helped fighting by males!”  
“Precisely,” Usha nodded.  “Evolution is not a straight line. It is a mix of different pressures. Competition for better food access resulted in longer necks of females  while competition for mates resulted in more muscular stouter necks.”  
Zar leaned back, amazed. “It’s as if every part of a giraffe’s body tells a story.”  
Mooks said looking thoughtful. “I wonder ... how does the heart manages to pump blood to the brain because of its long neck?”
Usha looked at Mooks.  “Good question. But we will discuss it another day. I have to get back to my work.” She smiled at the three. “The more we study, think and question, the more we understand how creatures adapt and survive. That is the fun of Science.”
Zar, Mooks, and Mari exchanged excited glances. 
Mari said, “Science is just not about answers”.
Mooks added, “It is about asking the right questions, over and over again”.
Zar had the last word. “And we can’t  wait to ask and learn more”.
