






Today we take for granted scenes of the deep past

populated with dinosaurs and other extinct fossil animals

and plants. And, with the use of computer graphics, such

images are getting more and more superficially realistic.

However, they often use modern land and seascapes for

the background and even modern plants that are not

usually appropriate. In this book we rely on the more

traditional art techniques that give a greater degree of

flexibility, detail, and accuracy.

Even so, all such reconstructions are to some degree

imaginative fictions, since there are no visual records

beyond the 30,000-year-old artworks made by early

modern humans who saw and depicted extinct animals

such as the woolly mammoth, woolly rhinoceros, and giant

deer. Beyond this in time, we know little of the coloration

of extinct animals and plants apart from some indications

of camouflage patterning. Detailed body shapes can

be equally problematic, except through indirect

inference and reconstruction of soft tissues, using our

understanding of comparative anatomy. However, a few

spectacular new finds of soft tissue preservation, dating

back as far as Cambrian times, do provide some accurate

information about body shapes.

Over the last 200 years, enormous progress has been

made in our understanding of the life of the geological

past. Most, but by no means all, fossil organisms can now

be reconstructed with some degree of certainty as to their

general appearance. The main exceptions are the plants

and some of the larger vertebrates, because their entire

body form is so rarely preserved in the sedimentary rock

record. Plants are especially difficult because their

numerous anatomical parts, such as pollen, leaves, woody

tissues, and roots, tend to be separated one from another

both during life and following death, and may be deposited

widely in different sedimentary environments.

Fortunately, interpretation of the rock record and the

associations of fossils from specific sites and stratigraphic

levels is now sophisticated enough to allow reconstruction

of some past environments and the inter-relationships of

the various organisms that lived in them. Most fossil

environments are waterlain, although in certain

circumstances low-lying terrestrial environments may be

preserved, but uplands are exceedingly rare. And there are

still many problems of temporal resolution that make it

impossible to determine whether the organisms actually

lived together, died together, or simply had their remains

jumbled together long after their death.

PIECING TOGETHER THE EVIDENCE

To understand all these factors, scientists have made

detailed studies of the ecological relationships between

living organisms and their environments. Over the 170

years since the first reconstructions of ancient scenes were

attempted, we have learned a great deal about how death

occurs in the natural world, what happens to the remains

of plants and animals following death, how remains

may be lost or recruited to the rock record, and

what happens to them after burial, during

the often complicated and destructive

processes of fossilization.

There are a few situations that tend

to preserve organic remains

particularly well. For body form and soft

tissue preservation rapid entombment

in a mummifying medium, such as cold dry air,

ice, amber resin, or salt is necessary, but these

are relatively rare in the geological record.

Catastrophic and near-instantaneous natural

burial processes can entomb a whole range

of organisms that lived and died together.

Such circumstances are known as “Pompeii”

scenarios, after the pyroclastic erupion that

engulfed the Roman town in AD79, preserving much of the

structure, artefacts, and some of the inhabitants.

Volcanic eruptions, avalanches of sediment, dust-

storms, and floods are common catastrophic events in the

natural world, both on land and in water. They can

overwhelm living communities and potentially preserve

much of their life. And, if the post-mortem environment

lacks oxygen – for example the fine sediments of a lake

bottom, they may even preserve some soft tissues.

As will be seen from the reconstructions in this book,

most marine fossil locations were in shallow waters and

lagoons, and most of the terrestrial locations were in lake

and river deposits, so the actual land environments

are largely reconstructed from indirect information

preserved in waterlain

sediments and

surrounding rocks.

Catastrophic events such as the

eruption of Vesuvius in AD79

preserve some of the most

complete records of past life –

even if they show the victims’

dying moments (far left ).

William Buckland (1784–1856),

(above ), was one of the first

people to attempt the

reconstruction of life in the past –

in this case an Ice Age hyena

den discovered in Yorkshire in

1821. His conclusions inspired

his friend William Conybeare’s

cartoon (right ) showing Buckland

himself entering the cave.

Rock art, such as these

engravings from North Africa,

records an abundance and

diversity of life forms that are not

now present because of climate

change and extinction aided by

human hunting (below ).

RECONSTRUCTING THE PAST
in order to understand the processes of evolution, we must look at plants and animals

within their wider context – the environment in which they existed, the food sources

that were available to them, and the competitors and threats they faced. piecing

together a complete picture of such ancient ecosystems calls for a variety of techniques.
Delicate tissues such as those

of angiosperm flowers are

normally lost to the fossil

record. Rare preservations, such

as this 34-million-year-old

Florissantia, from Eocene

deposits in Colorado, USA,

require special conditions in

fine-grained sediments (left ).

Millimetre-sized shells of

single-celled organisms, such

as this foraminiferan, are

abundant in the fossil record.

They can be used as proxy

measures of past climates,

since the shells record ocean

water chemistry at the time

they were built (above ).
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