Did dinosaurs have feathers?
We know that dinosaurs evolved from reptiles, and they are the ancestors of today's birds. From films like Jurassic Park, one gets the impression of giant crocodiles. But perhaps some dinosaurs, at least, might have been closer to birds.

The picture by Ryan McKellar of the Royal Saskatchewan Museum in Canada shows the tail of a 100 crore year old dinosaur (a young coelurosaur), found preserved in amber (along with an ant and other material) in 2015. The amber comes from a mine in Kachin state in northern Myanmar (Burma). The expedition was led by Lida Xing of the China University of Geosciences. The second picture is a micro-CT scan of the feathers by Lida Xing. Coelurosaurs (Greek for “hollow-tailed lizards”) are supposed to have evolved towards maniraptors, which includes birds.

Some feathers were found with the bones of a dinosaur called Archaeopteryx, which has led to its being called an ancestor of birds. It was later shown that the feathers and the bones belonged to different animals.

Could it fly?
Many animals have feathers, but they do not all fly. The specimen shows eight tail vertebrae (bones). In modern birds like a hen or a turkey, the tail vertebrae are all fused together, with shafts, branches, sub-branches and hooks that latch. So the tail feathers can move as a single unit, which is important for the birds' flight.

The dinosaur feathers appear to keel to either side of the tail. Their open structure is similar to modern ornamental feathers than to flight feathers. If the entire length of the dinosaur tail was covered in the type of feathers seen in the amber sample, the dinosaur would not have flown. The feathers could have been used for signalling, or have played a role in temperature regulation.

Fossils in amber
The researchers found the amber fashioned into jewelry at sale in a market in Myitkyina, a city in Myanmar. It had already been shaped into an oval. Because the dinosaur's tail had been cut in this reshaping, the scientists could do a chemical analysis. This revealed the presence of iron, which would have been produced from the haemoglobin which was present in the dinosaur's blood and was preserved in some of its tissue.

Amber is fossilized tree resin, a sticky plant secretion which protects them from pests. On occasion these pests, such as the ant in the first picture, get stuck in the resin and are frozen for crores of years. The third picture, also by Ryan McKellar, shows 8 crore year old dinosaur feathers, trapped in amber from Grassy Lake in Alberta in Canada.

McKellar said that soft tissue and decayed blood from the tail were found in the amber but no genetic material was preserved. Scientist Lida Xing is optimistic. “Maybe we can find a complete dinosaur,” he speculates.

Box: Ages
The Triassic period was from 25 crore years ago to 20 crore years ago. This is when we had the early dinosaurs. Then we had the Jurassic period, from 20 crore years ago to 15 crore years ago, when the giant dinosaurs started appearing. Finally we had the Cretacious period, from 15 crore years ago to 6 crore years ago, when we had dinosaurs in all parts of the world. These three periods form the Mesozoic era, also known as the age of reptiles, from 25 crore to 6 crore years ago.

After that we have the Cenozoic era until today, known as the age of mammals. Although most of the dinosaurs died around 6 crore years ago, birds (which are modern dinosaurs) survived. In the Cenozoic era we had huge carnivorous flightless “terror birds” (1 to 3 metres tall) in the Americas, and Africa, until 20 lakh years ago. Three metre tall elephant birds (related to the New Zealand kiwi) seem to have been in Madagascar until thousands of years ago. Possibly humans were the ones who made them extinct. Some scholars think the rukh (or roc) in the story of Sindbad from the book One thousand and one nights may have been based on an elephant bird.

Box: Bird Feathers
Feathers are complex structures found on the outside of the body of birds, and some dinosaurs as well. Not all feathers are used for flight. Feathers insulate birds from water and cold temperatures. They may also be plucked to line the nest and provide insulation to the eggs and young. The individual feathers in the wings and tail play important roles in controlling flight.
Although feathers are light, a bird's plumage weighs two or three times more than its skeleton, since many bones are hollow and contain air sacs. Color patterns serve as camouflage against predators. Striking differences in feather patterns and colors serve to differentiate the sexes.
Some birds have a supply of powder down feathers which grow continuously, with small particles regularly breaking off from the ends of the barbules. These particles produce a powder that goes through the feathers on the bird's body and acts as a waterproofing agent and a feather conditioner. Waterproofing can be lost by exposure to emulsifying agents due to human pollution. Feathers can then become waterlogged, causing the bird to sink. It is also very difficult to clean and rescue birds whose feathers have been fouled by oil spills. 
The colors of feathers are produced by pigments, by microscopic structures that can refract, reflect, or scatter selected wavelengths of light, or by a combination of both. Most feather pigments are melanins (brown and beige pheomelanins, black and grey eumelanins, and carotenoids (red, yellow, orange). Some birds show structural coloration or iridescence, with the blues and bright greens of many parrots being produced by constructive interference of light reflecting from different layers of structures in feathers.
It was thought that feathers evolved as per the needs for insulation, flight and display. Discoveries of non-flying late Cretaceous feathered dinosaurs in China, however, suggest that flight could not have been the original primary function as the feathers simply would not have been capable of providing any form of lift. There have been suggestions that feathers may have had their original function in thermoregulation, waterproofing, or even as sinks for metabolic wastes such as sulphur.
Recent discoveries claim that feathers supported a thermoregulatory function, at least in smaller dinosaurs. The number of feathers per unit area of skin is higher in smaller birds than in larger birds, and this trend points to their important role in thermal insulation, since smaller birds lose more heat due to the relatively larger surface area in proportion to their body weight.
The miniaturization of birds also played a role in the evolution of powered flight. The presence of a certain type of keratin (which is what feathers and scales are made of) in both birds and crocodilians indicates that it was inherited from a common ancestor. This may suggest that crocodilian scales, bird and dinosaur feathers, and pterosaur pycnofibres may have all come from the same primitive skin structures.
