1
A Valley and Its Secrets
Did Joachim Neander discover the Neanderthals?
Has the valley always looked as it does today?
Can one tour the cave?
Is the Neanderthal the first fossil human?
Are there new discoveries about the Neanderthals?
1.1
Refuge and Quarry
The Neander Valley was once an idyllic, narrow gorge. The small stream Düssel
created a 50 metres deep and 800 metres long channel running through the
valley’s limestone bed. Only midway through the 19th century was it named after
Joachim Neander. The works of art of the painters who frequented the forest
valley remain as the only testimony of the rushing waters of the Düssel, the lush
vegetation and the craggy rock walls. The valley attracted nature lovers, painters
and eventually quarrymen. Limestone mining destroyed the unique landscape
within a few decades. In 1921, parts of the valley were for the first time placed
under nature conservation. Today the valley is a refuge for numerous rare animal
and plant species.
1.2
The Discovery
A mere 16 bones made up the mysterious finding discovered by workmen
clearing Feldhof Cave in August 1856. They were immediately identified as human
remains by Johann Carl Fuhlrott, the first person to examine them.
Little is known about the circumstances surrounding the finding. The skeleton is
said to have been lying on its back and buried 60 cm deep in the cave’s clay with
the head pointing towards its entrance. We know today that bones of the species
found in the Neander Valley had already been discovered before 1856 – in
Belgium and Gibraltar. These fossils however were largely ignored. The
Neanderthal discovery became famous because it coincided with Charles
Darwin's pioneering work ”On the Origin of Species by Means of Natural
Selection”. This groundbreaking book was published in England three years after
the Neanderthal discovery. Following Darwin’s theory, the recent find was soon
cited as crucial evidence that humans too had evolved from primitive ancestors.

1.3
The Rediscovery
As Johann Carl Fuhlrott did not leave any records of the exact position behind, the
destroyed cave was soon forgotten. In 1997 and 2000 two archaeologists, Ralf-W.
Schmitz und Jürgen Thissen, set out to locate the site where the famous
Neanderthal skeleton fragments had been found. Their efforts bore fruit in the
leveled area at the base of the former quarry site. Beneath four meters of
limestone rubble, they found layers of the soil that had once filled the caves in the
limestone rock. In addition to stone tools and animal bones, this soil also
contained bone fragments from human skeletons. Some of these fragments fitted
directly onto the skeleton discovered in 1856.
1.4
In the Right - but without Glory
The teacher Johann Carl Fuhlrott from Elberfeld was the first person to examine
the bones discovered in the small Feldhof cave and he preserved them himself.
Right from the beginning he considered them to be skeletal remains of a human
from the Ice Age, referred to in those days as the “diluvium“. This was an
extraordinary scientific accomplishment by Fuhlrott and at the same time a very
courageous one, as many of the high-ranking scholars at that time still doubted
the existence of a fossil human. The finding ignited a heavy dispute within the
scientific world, which lasted for decades. Fuhlrott passed away in 1877 without
ever receiving recognition for his great discovery. One of his greatest
adversaries in Germany was the famous scholar Rudolf Virchow. Virchow’s
dismissive stance caused Neanderthal research in Germany to be put on hold for
decades.
1.5
The Great Slight
The history of creation outlined by the Old Testament was for many years
considered a verbatim account in the Christian occident. It was believed an
undisputable fact that the world was at most a few thousand years old.
Increased geological findings however made it clear that, for example, deepseated soil layers had to be far older. Furthermore, bones were found in these
layers which indicated ancient life. How could this discovery be brought into
harmony with the Bible?
Charles Darwin’s theory on the origin of species in 1859 created an outrage.
Plants and animals were supposed to have developed over countless interstages
from their archetypes and were still developing further. And even humans were
subject to it. “Light will be thrown on the origin of man and his history“ Darwin
cautiously formulated at the end of the book.

2
A Journey Through Time
What makes us human?
When did humans first appear?
How old is the planet we live on?
Have we always been alone on Earth?
2.1
Time and Evolution
The progression of life and its changes takes place over spaces in time which are
barely comprehensible to humans. This was something even Charles Darwin was
already aware of: “The consideration of these facts impresses the mind almost
in the same manner as does the vain endeavour to grapple with the idea of
eternity.“ (From: “The Origin of Species”)
It has only been a little over 100 years since we have an idea of how old the
world really is, since when life has existed on our planet and how short in
comparison the existence of humans and their fossil ancestors is.
2.2
A River of People
Today we are the only human species on Earth. This is an evolutionary
exception. Until the Neanderthals became extinct there was always more than
one hominin species.
The fossil finds from which our evolutionary history can be reconstructed are
rare. Some species are only known from individual bones, some only from DNA
traces. Instead of a family tree, our evolution is today thought of as a wide river,
which can branch and form new streams that can later flow together once
more. Human evolution is not a directed process, but rather the result of
adaptation and chance.
3
Life and Survival
How did the history of humankind begin?
What did the world of our ancestors look like?
What happened to the Neanderthals?
How did humans come to Europe?

3.1 Beginnings in Africa
The history of humanity began in Africa, and those beginnings were marked by
changes in the natural environment. Between 9 and 7 million years ago, changes
in the climate saw tropical rainforests shrink. Hominins moving about on two
legs already ranged through the open lake and river landscapes.
From 3.5 to 2 million years ago, the climate in Africa became gradually cooler
and drier, a process broken up by warmer phases. A variety of hominins evolved
differing adaptations to the fluctuating living conditions. They lived on the
savannah, in forests, in shore areas, and on the edges of forests. They ate
grasses, fruits, tubers, or insects. Their differing adaptations were reflected in
differing body forms.
3.2
Adapting and Changing
Species undergo constant change: the parents' genetic material is remixed
during every act of procreation.
Biologists call this process genetic recombination. It is responsible for the
ongoing generation of new and unique specimens within species. This process is
also accountable for changes to the genetic material itself: mutations too
generate new species and varieties.
The better one of these new species is adapted to its environment, the greater
are its chances of survival. It uses the available resources more efficiently, eats
more nutritious food, and combats enemies more successfully. The most
prosperous of these species generally have abundant offspring. As a result their
hereditary features gradually become dominant.

3.3
The First Humans
Some 2.5 million years ago, the genus Homo arose and the history of humankind
moved on with Homo habilis, the first human to make stone tools out of rocks.
Homo erectus, the oldest remains of which found so far stem from 2 million
years ago, already displayed typically human features. This species was
intelligent, as its highly developed brain indicates. Its members could move
easily on foot, and had grown considerably in stature. By contrast, their teeth
had gotten smaller, and their body hair was starting to grow thin. Homo erectus
made a range of tools from stone and wood and took meticulous care of their
offspring. Homo erectus spread from Africa to Asia and Europe. Homo
heidelbergensis evolved from them and the Neanderthals evolved from Homo
heidelbergensis.

3.4
The Neanderthals and Us
Anthropologists know a great deal about the Neanderthals (Homo sapiens
neanderthalensis): more bones from Neanderthals have been found than from
any other fossil human species. Neanderthal skeletons differ from those of
humans today (Homo sapiens sapiens).
For example, the Neanderthals had exceptionally powerful bones, something
that suggests enormous muscular power. They had no dimples in their cheeks,
which gave their faces a more pointed shape. Their brows jutted out over their
eyes. Their jaws and teeth were also powerful. Their front teeth were often
worn down, indicating that they may have been used as a "third hand". Their
brains were larger than ours.
3.5
Encounters
We, Homo sapiens sapiens, originated around 200 000 years ago in Africa from
the descendants of African Homo erectus. Equipped with greater adaptive
abilities, we set forth to settle the entire globe. As a result, in Asia and Europe we
met distant relatives like the Neanderthals and the Denisovans, descendants of
earlier emigrants from Africa. We arrived in Europe approximately 40 000 years
ago. We lived as Ice Age hunters and gatherers, just like the Neanderthals. Their
numbers had been heavily reduced due to the constant fluctuations between
warm and very cold climatic phases. Our genetic make-up reveals that we also
interbred with them. However, many regions were so thinly settled by
Neanderthals, that we didn't always encounter each other. The first arrivals were
forced back by the extreme Ice Age climate. It was only after the coldest period
had passed that we stayed.
3.6
The Population Explosion
About 10 000 years ago the first farmers started tilling the soil. Their food
surpluses generated increases in population. This process continued to
accelerate. In less than 10 000 years, the population of the earth had grown
twenty fold. The masses started to converge on towns, and became vulnerable
to epidemics and diseases. Our numbers have been growing ever since - with
one exception, the bubonic plague that decimated Europe during the 14th
century. In the 2015 report on world population, the UN predicted that the
population would grow to 10 billion by 2050.

3.7
Aggression
When people and animals use or threaten violence to assert their interests, they
are described as being aggressive. But aggression is also a product of selfdefence and self-assertion – in cases where our territory or possessions are
under threat, our offspring need to be protected, or enhanced social status
needs to be won.
Aggression between groups is often particularly brutal. When people started
settling in permanent homes, this aggression acquired a new, more violent
dimension. The oldest known evidence of intercultural violence in Central
Europe is a 7000-year old mass grave found at Talheim in southwest Germany.
The phylogenetic, biological, social and psychological causes of aggression are
the subject of intense debate.
3.8
The End of Biological Evolution?
During the past century, cultural achievements - not least in medicine - have
largely liberated the human race from the constraints of natural selection. To
some extent, humans have now sidestepped biological evolution. For long
periods of human evolution, people had a life expectancy of only 30-40 years,
with women generally dying far earlier than men. Today, the life expectancy has
doubled, and women live longer than men.
With the aid of genetic engineering, doctors can now decode genetic
information and identify defects in people's DNA. In the future, they will be able
to modify our hereditary features.
Will humans be able to control their own biological destinies in the future?
4
Tools and knowledge
Are stone tools really sharp?
Could Neanderthals make fire?
Can humans subsist without the use of metal?
Can knowledge be preserved?
Are the forecasts for the future realistic?

4.1
The Inventor's Workbench
The origin of many technological inventions made by humans lies far in the past.
In the course of millennia, these inventions have been constantly enhanced and
improved through the use of new materials and procedures. On the one hand,
the combination of several parts to form complex tools with distinctly superior
capabilities was technologically significant. On the other hand, transmutation, as
is the case in the production of ceramics or metal processing, allowed for the
production of synthetic materials.
However, large-scale transmutation and synthesizing of new materials only
began during the 19th century Industrial Revolution, with the use of fossil fuels
such as coal and petroleum. Similarly, under these industrial conditions
technical knowledge grew to such an extent and in such a short span of time
that groundbreaking inventions were accomplished.
4.2
Tools for tools
The earliest signs of tools being used are approximately 3.3 million years old. At
that time, the genus Homo did not exist. It was Australopithecines or
Kenyanthropus that produced those tools. They could use them to kill animals or
crack nuts. Stone tools were also used to manufacture other tools. This resulted
in a constant process of manufacturing tools through the use of other tools. The
foundation for our material culture had been laid.
4.3
From Know-how to Science
For the largest part of human history individuals had to rely on their own
personal experiences and on orally transmitted knowledge to build tools and
understand their environment. Even in antiquity, technological knowledge was
still based on experience. Only during the renaissance the collaboration
between scholars and experimenting craftsmen began. They developed the
main features of modern science through the exchange of knowledge and
experiences.
Knowledge was now more and more frequently documented in textbooks
which, through printing, were widely circulated. Since the 18th century, Europe
experienced a knowledge revolution. Attempts to systematize this knowledge
led to the creation of encyclopedias. New knowledge could now be preserved,
transmitted and continually expanded independently from the original
discoverer.

4.4
The Key to the Future?
Since the beginning of scientific thought, the technological creativity of man has
led to the creation of visions which far surpassed the possibilities of their time.
Leonardo da Vinci is an early example of exuberant technological vision. Since
the late 19th century and with the increasing mechanization of the world arose
the hope to be able to plan progress and future. The new genre of science
fiction came into existence. During the 1960’s futurology developed as a part of
the scientific apparatus. The film industry also regularly dealt with the future.
The result was mostly a bleak view of the world. The initial conviction of the
futurologists, that the future could indeed be planned was replaced with a selfcritical attitude towards technological progress in the 21st century.
5
Myth and Religion
Do communities without myths exist?
Did Neanderthals bury their dead?
Are cave paintings the oldest works of art?
Who erected megalithic graves?
Are the world’s religions incongruous?
5.1
Back to the Roots
Humans have pondered the inception of the world and their own origins since
time immemorial. The various interpretations have been set down in the sacred
narratives forming part of every culture. In these versions of Creation, deities or
superhuman beings form the world out of chaos, creating the sea, mountains,
plants, animals - and finally humankind. These creation myths are passed down
through the generations. They are literally accepted as the gospel truth and
offer a means of orientation within a world perceived as overwhelming. Unlike
modern theories on the "big bang" and evolution, these myths survive without
the backing of scientific evidence. They are simply accepted for what they are.

5.2
Living with Death
Death makes us reflect upon being alive. It not only deprives individual people of
life. It also leaves behind gaps in communities. Somebody loses their partner,
children one of their parents, or a brother loses a sister. Rituals help us
overcome these losses. When mourners gather after a funeral for a wake or
meal, this strengthens the solidarity within a group. It sparks a process that is
vital: the gap in the community needs to be closed and the social order restored.
As far as we know, the Neanderthals were the first people to confront death.
They dug graves and interred their dead.
5.3
Holy Caves
The humans of the waning ice age already had a rich spiritual life. This is
impressively reflected by the abundance of cave paintings and carvings in
Southern Europe. The oldest murals were created more than 30 000 years ago
and are found in the grotto Chauvet in Southern France.
A central theme used by these early artists was the animals in their
environment. Humanoid representations are rare. Today we have access to the
motifs but the message behind them we can no longer discover. A lot of the
evidence suggests that the deep holy caves were used for initiation rites and
other important ceremonies. Mural art can however also be found in areas
exposed to daylight, such as in the entrances to caves, or on rock-faces outside.
5.4
Anywhere and Everywhere
Humans from the Stone Age also created art that was to be displayed en route.
They made small sculptures, engravings on stones and decorated commodities
from everyday life. Out of painstaking work emerged pieces of art of the highest
quality and expressiveness.
Carved figures made from mammoth ivory in the Swabian Alb from over 30 000
years ago are the oldest known pieces of art originating from humans. As is the
case in cave art, animals are the motive most often used by the artists. One
exception are the figurines of females created out of stone, horns, mammoth
ivory or fired clay, which are several thousand years younger. They are found at
campgrounds reaching from the southwest of France to the Lake Baikal in
Siberia. Noticeable similarities across these vast distances and periods indicate
the cultural significance of the symbol “woman“.

5.5
Places for the Dead
The handling of the dead displays enormous creativity throughout the world.
Places are created, objects produced, rituals and rules devised. Megalithic (from
the Greek: mega = large, lithos = stone) graves which were created in the period
after the Ice Age after we had become sedentary, are early examples of
locations created by humans where the dead could be buried across many
generations and, at the same time, contact with the gods could be made.
Death rituals often include special treatment of the body of the deceased.
Transport to the burial place has ritual and/or social meaning, and the final
deposition of remains can be extremely varied. In addition, rituals are
celebrated which extend in time long beyond the death itself.
5.6
The World Religions
5 000 years ago the first global religions were established in the Middle East and
Egypt. For the most part, they were inseparably associated with a specific
country and its ruler. Today some 70 per cent of the world’s population
subscribe to Christianity, Islam, Judaism, Buddhism, Hinduism and Confucianism.
In spite of the different deities, beliefs and customs the major religions have a
great deal in common. They have sacred scriptures containing key statements
on religion and personal ethics, priests whose lives are devoted exclusively to
religion and its dissemination and monumental structures in which their gods
have their secular dwelling places.
Many of the major religions also have a founding figure. He or she either led a
life worthy of imitation, or acted as a kind of "divine envoy" by promulgating the
"word of god".
6
Environment and Nutrition
How healthy were Neanderthals?
When did caries first appear?
What does an excavation look like?
How do we know how humans lived in the Stone Age?

6.1
Hunting and Gathering - A Perfect Marriage
For two million years humans lived as nomads. They roamed in small groups,
hunting animals and picking food that was accessible on plants and trees.
They gathered fruit, berries, nuts, roots, eggs, shellfish and insects. They hunted
mammals, birds and fish of all sizes. Mobility and flexibility were the keys to this
early survival strategy. Nature provides nourishment at various times of year
and in different places. Early humans adapted to nature's rhythms and cycles,
often spending just a few weeks in each location. The groups were small,
consisting of twenty to thirty individuals. When stricken by hunger, they split up.
Where food was abundant, several groups joined ranks.
6.2
The Triumph of an Omnivore
Biologically speaking, humans are omnivorous. The vital constituents of our diet
- carbohydrates, fats, proteins, vitamins and minerals - are available in both the
animal and plant kingdoms.
Humankind used this flexibility with exceptional creativity and consequently
succeeded in surviving in every corner of the globe. Humans not only enriched
their diet, they also invented new ways of preparing their food: cooking,
steaming and roasting made it softer and more palatable, for instance. In the
course of evolution, humankind needed to chew less and less. As a result, the
jaw, masticatory muscles and teeth have all gradually shrunk throughout the
millenia: Our faces reveal our eating habits.
6.3
Settling Down
People’s relationship with their environment changed when they started settling
in villages. Roaming hunters and fruit-gatherers had left no discernible trail.
Shortly after they had left a campsite was soon overgrown with vegetation
again.
10 000 years ago cultivating the land and breeding animals sparked a spiral still
evident today. The increased availability of regular food sources generated
higher birth rates. And to cope with the rising populations, more land had to be
cleared for planting - wiping out flora and fauna species in the process. The face
of the earth was changing dramatically.
Fields and pasture ground dominated the landscape. In today's flat grasslands,
many species can no longer survive. Wind and rainwater sweep away the fertile
top layers of earth from the bare fields, while fertilisers and pesticides threaten
the drinking water and intense irrigation increases the saline content of the soil.

6.4
Excavate, measure, research
An archaeological excavation always involves the irreversible destruction of the
find site. Therefore, prior to the painstaking excavation process using trowels
and brushes, it is important to document everything in great detail. Not only are
measurements taken and drawings made, but the site is also photographed and
scanned. A variety of scientists are involved in the analysis of the finds and
features. Everything found is carefully examined. With stone tools, for example,
the source of the stone is determined. Did Stone Age people obtain the stone at
the find site, or bring it from elsewhere? Animal and human bones are
researched by specialists using scientific methods. The individual research
results are like puzzle pieces which, when they are put together, allow our past
to be reconstructed.
7
Communication and Society
Is language typically human?
Did Neanderthals have different brains than us?
Do all societies know of the nuclear family?
Is competition between humans unavoidable?
Did social differences between humans always exist?
7.1
Storytelling, the Oldest Art
The first hominids could only communicate through use of gestures, facial
expressions and simple sounds. Soon they developed language. Since language
does not leave behind any fossils, confirmation of its existence can only be
established indirectly. Biological prerequisites for the faculty of speech include
an adequate brain size as well as specific anatomical developments in the throat
and voice box.
The biological prerequisites for speech had probably already been met by Homo
erectus. The species could no longer communicate its extensive knowledge of
the natural environment, the complex technical knowledge and the rules of
everyday life which had been developed over millennia merely through
observational (social) learning or gestures. Language made it possible to pass on
the continually growing hoard of newly acquired knowledge from generation to
generation. The later Neanderthals could without doubt speak similarly to how
we do today.

7.2
The Brain and the Evolution of Humans
In relation to the size of the body, our brain is three times as big as that of apes.
It only accounts for approximately 2 percent of our body weight but uses 20
percent of our body’s energy. This extremely energy-intensive organ is
responsible for the dominant position held by humans. The growth of the brain
was fast-paced by biological standards: From the first hominids up until Homo
erectus the volume of the brain had more than doubled.
As the size of the brain increased so did its capabilities. The perception of the
habitat and the storage of information became increasingly better.
Communication became more precise. With the help of the brain a cultural
system for the storage of information emerged which was highly flexible and
offered unforeseen expandability.
7.3
Prematurity of the Human Infant
Compared to other species, all human infants are born prematurely. The child
has to enter the world in a completely unfledged state so that its head can still
pass through the birth canal. If it had to reach the same level of maturity as a
chimpanzee baby it would still have to spend ten months in the womb.
As a result not only the care of the mother but also that of other participants is
urgently required. They have to offer direct and indirect support for the child
and its mother: They provide food and other resources, make available
equipment and appliances and offer protection. Aside from the involvement of
the male and other group members in the childcare, the role played by the
grandmother is also a human invention. Collaborative care of the offspring
began at the latest during the time of Homo erectus. The care for children led to
the development of small but closely-knit groups.
7.4
Small Groups – Big Impact
Groups which go beyond the nuclear family are typical for human communities.
The size of the smallest of these social units amongst hunters and gatherers
around the world was approximately 25 individuals. Similar headcounts were
confirmed by excavations of campgrounds from the Ice Age. These small groups
were the foundation for our cultural development.
Through their exceptional resourcefulness humans have managed to establish
an unimaginable diversity of family relationships and rules around the world.
The present society is also subject to this dynamics.
“Patchwork Families“ for example are a new variation of the middle-class family.

7.5
Authority – Power – Leadership
Humans have created five basic types of social systems, which up until recent
times still existed side by side: Groups of hunters and gatherers with equal
rights, small basic agricultural groups without formal leadership, chiefdoms,
kingdoms and states.
Up until the end of the Ice Age 10 000 years ago, groups of hunters and
gatherers made up the only form of human society. Leadership kept changing
and was dependant on personal authority as well as social aptness. With the
beginning of agriculture and stock farming leadership was defined more
precisely. The increase in political power eventually culminated in the leadership
of a minority over society.
In democratic nations of today leadership - as was the case in the beginning of
human societies – is decided on once again by all members of the society.

