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Did you know that the exquisite caves of Ellora were hewn from rock 
formed in the greatest lava f loods the world has known—eruptions so 

enormous that they may well have obliterated dinosaurs? Or that 
Bengaluru owes its unique climate to a tectonic event that took place 

88 million years ago? That the Ganga and Brahmaputra sequester 
nearly 20 per cent of global carbon, and their sediments over millions 
of years have etched submarine canyons in the Bay of Bengal that are 
larger than the Grand Canyon? Ever heard of Rajasaurus, an Indian 
dinosaur which was perhaps more ferocious than T rex? Many such 
amazing facts and discoveries—from 70-million-year-old crocodile 

eggs in Mumbai to the nesting ground of dinosaurs near 
Ahmedabad—are a part of Indica: A Deep Natural History of the 

Indian Subcontinent.

Researching across wide-ranging scientific disciplines and travelling 
with scientists all over the country, biochemist Pranay Lal has woven 
together the first compelling narrative of India’s deep natural history, 
filled with fierce reptiles, fantastic dinosaurs, gargantuan mammals 
and amazing plants. This story, which includes a rare collection of 

images, illustrations and maps, starts at the very beginning—from the 
time when a galactic swirl of dust coalesced to become our life-giving 
planet—and ends with the arrival of our ancestors on the banks of the 
Indus. Pranay Lal tells this story with verve, lucidity and an infectious 

enthusiasm that comes from his deep, abiding love of nature.

PRANAY LAL is a biochemist and an artist who works in public 
health and environment. He has extensive publications in the areas of 

public health, global trade, ecology and mysterious fevers.
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Other candidates have been 
proposed from across the world 
as ancestors of the dinosaurs. 
Eoraptor (meaning ‘dawn 
hunter’) was a carnivore from 
Argentina that appeared on 
Earth around 228 million years 
ago and is regarded among the 
first ‘true’ dinosaurs, similar in 
age to Alwalkeria. Could these 
have originated from a common 
ancestor or did they evolve 
separately, in isolation? 

These early dinosaurs were built 
for speed and agility. Their bones 
were light yet strong, and they 
were upright with a tail that 
aided them in balance and 
defence. Unlike the more 

sluggish reptiles, they were 
highly energetic. The skull of a 
dinosaur (like Alwalkeria) had 
an extra opening that was absent 
in reptiles (like Malerisaurus) 
and their hands had specialized 
bones in their wrists and ankles 
which helped them grasp bett er. 
But the critical feature that 
distinguished dinosaurs from 
reptiles was their hip. Dinosaurs 
had fi ve fused sacral vertebrae 
(the sacrum is a triangular bone 
at the base of the spine, therefore 
they had fi ve fused bones in 
their lower back) which formed 
a strong hip. This 
accommodated a deep socket for 
the rounded head of the thigh 

Alwalkeria is one of the 
earliest known 
dinosaurs. It was well 

adapted as a fast-running 
carnivore, with sharp teeth and 
grasping claws on its forelimbs. 
Alwalkeria was a little less than 
1.5 metres long (the tail alone 
was three-fourths of a metre) 
and weighed just 3 kilograms. 
The diet of this reptile consisted 
of insects and small amphibians 
but it could occasionally 
scavenge on scraps that washed 
ashore on lakes. Alwalkeria 
appeared on the scene around 
238 million years ago and 
became extinct 208 million years 
ago when other dinosaurs and 
reptiles began evolving. 

bone, which gave dinosaurs their 
upright posture, like a French 
dandy, with the ability to crouch 
low when hunting or to stay 
erect when on the lookout. More 
importantly, an erect posture 
gave them (and Alwalkeria) a 
more effi cient means to breathe, 
and also freed their hands, which 
in the future would be critical in 
the evolution of diverse 
dinosaurs and birds.

An artist’s impression of Alwalkeria, the earliest known 
dinosaur from India. This lightly built, fast-moving creature 
could track and hunt down small prey with precision.



The fossil of the only flying reptile (or pterosaur) 
discovered in India called Campylognathus suggests 
that it would have looked a bit like this. 

The story of how 
dinosaurs transformed 
from small, agile 

creatures to animals of 
monstrous proportions can be 
pieced together from fossils 
found in the rocks of the 
Pranhita–Godavari (P–G) Valley 
between the villages of 
Dharmaram (Lat: 18°12©N, 
Long: 78°49©E) in Medak 
district of Telangana, and Maleri 
and its surroundings. The lower 
layers of the Maleri formation, 
dated to be about 237 to 208 
million years old, yielded fossils 
of large amphibians and one of 
the first known dinosaurs 
(Alwalkeria). Close to 
Dharmaram and Krishnapur 
(which is about 20 kilometres 
south-east of Dharmaram), 
scientists found evidence of more 
dinosaurs as they explored 
younger rock sequences. In 
2007, two new, mid-sized 
dinosaurs were discovered in 
sediments in the Dharmaram 
formation, from layers estimated 
to be 206 to 196 million years 
old. The bones belonged to a 
type of early herbivorous 
dinosaur called ‘sauropod’. Early 

sauropods were car-sized with a 
small head, a long neck and tail 
and five-toed limbs (its five toes 
resembled those of a lizard, 
hence its name, sauro: lizard, -
pod: feet). In the next 10 million 
years, some sauropods evolved 
to become the largest known 
land animals ever. One medium-
sized dinosaur called 
Lamplughsaura (pronounced 
lam-plo-saura, named in honour 

of the eminent British 
palæontologist, Pamela 
Lamplugh Robinson) measured 
about 10 metres in length. It 
lived alongside another sauropod 
called Pradhania (from Sanskrit, 
pradhan: lord or leader). 
Pradhania was a small and 
slender sauropod (about 3.5 
metres in length) and is less 
completely known. 

Not all animals grew large. Some 
reptiles became smaller and, in 
order to escape their predators, 
they became airborne. No 
vertebrate animal so far had 
taken to the air and it was the 
reptiles who took this leap of 
faith. The first flight in air was 
accomplished with the evolution 
of flying reptiles called pterosaur 

(meaning ‘winged reptile’). 
Campylognathus (meaning 
‘upward hooked’ or ‘curved 
jaw’), a pterosaur found in India, 
patrolled the beaches and coasts 
along the shallow seas that 
extended from Rajasthan 
through Jharkhand till 
Meghalaya and along the 
beaches of the Godavari and 
Krishna seaway, hunting for fish. 
A fossil of this remarkable flying 
reptile that lived from 191 to 
182 million years ago was found 
on a stone embedded in a house 
in the village of Sirolkhal in Kota 
district of Rajasthan, and 
another in Chandrapur district 
of Maharashtra.



he most exquisite craftsmanship in the TEllora complex is seen in the Hindu 
temple called Kailash (Cave 16, as 

archæologists label it). It depicts Mount 
Kailash, the abode of Lord Shiva, carved 
from a single massive rock that sprawls 
across twenty-two tennis courts! Sculptors 
working on this cave would have had to 
remove 200,000 tonnes of rock and it is 
hardly surprising that it took nearly a century 
to complete. Kailash should not be called a 
‘cave’ at all because it is open to the sky. 

While similar in design to other temples of the 
period, it was hewn from the top down instead 
of being built up from the bottom. 

When the temple was commissioned on this site, 
this was a bare basalt hill, towering 68 metres 
above its surroundings. The temple was not 
built but rather excavated, carved, hewn and 
chiselled, with not a single block of rock 
brought from outside to the site. The 
‘construction’ began with two parallel trenches 
dug through the shoulder of the bare hill, 
cutting deep within. A third trench, about 46 

metres, connected these two. Together the three 
trenches were 200 feet long, 100 feet deep and 
15 metres wide. These trenches created space 
for the sculptors to work the rock. No 
scaffolds were used to carve the temple, and as 
the contours of the rock were hewn to carve 
out steps, from top to bottom, the sculptors 
laboured alongside while the trenches were still 
being dug. The plan of the temple, its layout 
and artwork were modelled on two smaller 
temples, the Virupaksha temple in Pattadakal, 
Karnataka, and the Kailasnatha temple in 
Kanchipuram, Tamil Nadu.

Cave 16 or the Kailash temple in Ellora 
is among the greatest architectural feats 
in India and it owes its grandeur to the 
softness and consistency of the volcanic 
rock from which it is hewn.



agnolias were among the earliest Mflowering trees to emerge. Their 
large blooms with copious pollen 

and nectar attract insects and small 
mammals. Beetles, for instance, enter the 
youngest flowers which have only just 
opened and help themselves to the sweet 
juices exuding from the stigma as well as the 
pollen from the anthers. When the magnolia 
flowers open in the bright midday sun, 
beetles linger and warm themselves, and 
when evening comes and the upper petals 
close, they have no reason to leave their 
floral quarters because they remain safe and 
warm inside the flower. Many beetles 
continue to stay in their floral B&B until the 
petals fall off !



 mammal perhaps similar to a linsang Awas among the first to develop a taste 
for meat, and it evolved to become the 

earliest true carnivore. Linsangs are slender, 
graceful and beautiful but are shy and rare and 
very little is known about their habits and 
behaviour. There are two species of linsangs in 
Asia and one in Africa. The species of the 
linsang (Prionodon pardicolor) shown here is 
found in eastern Nepal, the sub-Himalayan 
mountains of north-east India and Indo-China.



n elephantine blunder? To mark Athe centenary of the Geological 
Survey of India, the Post & 

Telegraph Department issued a stamp 
depicting Stegodon ganesa. The 
representation of the trunk dangling over 
the giant tusks is inaccurate.

A philatelic tribute by the Government of Nepal to extinct elephants.



arly Homo sapiens initially travelled Ewithin Africa, first south of the Rift 
Valley and then along to the east, 

reaching as far as the southern tip of Africa by 
about 200,000 years ago. Sapiens could have 
taken two possible routes out of Africa. The 
most accepted among the two is the southern 
route in which they travelled from Eritrea 
across the Bab-al-Mandab Strait into Yemen 
and around the Arabian Peninsula. As sea 
levels dropped between 74,000 and 71,000 

years ago, rocky islands from the shallow 
straits which separate Arabia from Africa and 
Iran were exposed. These shorelines were 
teeming with marine life which provided food 
the human exodus. The northern routes 
would have taken our ancestors from their 
home in the East African Rift Valley across to 
the Sahara, then through the Sinai Peninsula 
into the Levant. Although the Sahara was 
alternating from wet and dry periods which 

could have supported the human migration, 
little evidence from between 80,000 to 50,000 
years ago has been found in this corridor. In 
September 2016, a team from Oxford 
University and Saudi Tourism unearthed close 
to the northern Saudi town of Tayma what is 
possibly a 90,000-yearold human finger bone 
which—if confirmed—puts the date of when 
humans left Africa at least 30,000 years 
earlier than previously thought.
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