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INTRODUCTORY TEXTS:

1. “If we convert the four thousand years of our planet into a single day, and we 
suppose that the earth began to exist at twelve o'clock at night; life, then, would 
have been born around five in the morning, and developed the rest of the day. 
Around  eight  at  night  the  first  invertebrates  would  have  appeared.  Around 
eleven at night, the first dinosaurs, that disappeared at twenty to twelve leaving 
space for the rapid evolution of mammals. Our ancestors emerged in the last 
five minutes before twelve at night, and their brains doubled their side in the 
last minute of the day. The industrial revolution has started just a hundredth of 
a second ago!” (ROSNAY, J., The World's most beautiful History.)

2. “It had to be demonstrated still:
Stanley Miller did it; a young chemist twenty-five years old in 1952. Why don't 
we try to reconstruct in a laboratory the conditions previous to the existence of 
life? - they said. And he tried it, hiding himself from his colleagues to escape 
from their possible mockery. He set in a recipient the primitive Earth's gas; 
methane, ammonia, hydrogen and water vapour, plus some carbonic gas. He 
simulated an ocean, filling the recipient with water. He heated up everything to 
provide  it  with  energy  and  caused  some  sparks  (instead  of  lightning).  He 
repeated this procedure during a week. Then, at the bottom of the recipient, an 
orangey  red  substance  appeared.  It  was  composed  of  amino  acids,  the 
molecules that make up life!  Nobody had thought that  it can be made from 
such simple elements. Surprise in the scientific world. The first bridge between 
matter  and life  had been  built.”  (ROSNAY, J.,  The World's  most  beautiful  
History.)

3. “Our body registers a sequence of thousands of millions of years longer than 
human culture.  There  are  features,  fitted  in  like  the  painted  Russian dolls, 
which we find to share with more and more organisms as we go deeper into the 
analysis of ourselves. As humans, we alone have a large brain and are bipedals; 
as  primates,  we  have  nails  in  our  fingers  and  three-dimensional  vision;  as 
mammals, we are warm-blooded and raise breastfeeding offspring; as amniotes 
(the group that includes mammals, birds and reptiles), we have developed inner 
fertilization,  and  the  capacity  to  reproduce  ourselves  outside  an  aquatic 
environment.  All  animals  have tissues  and organs,  and all  of  us  collect  our 
carbon and our energy from organic components derived from those plants, 
algae and bacteria that can use chemical energy or light to produce their own 
nourishment with brute non-living materials. Like almost all organisms, except 
bacteria,  we  have  cells  with  a  nucleus  and  chromosomes,  organelles,  and 
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oxygen transportation. In common with all living beings we have DNA, genetic 
code  and  metabolism,  the  means  to  absorb,  dismantle  and  usefully  exploit 
molecules.” (GOULD, S. J. (Ed.), The book of life)

Vocabulary:
Look  for  the  following  words  in  an  English  dictionary  (you  can  use  either 
wordreference.com or dictionary.com). Write the correct English definition, and their 
Spanish translation. Check if the meaning you have found makes sense in the sentence 
of the text where they appear.

Mockery, nourishment.

Questions:
1. Draw a line like the one described in the first  text,  marking in it  the most 

important moments of the clock of life.
2. Explain in you own words Miller's experiment about the evolution of life from 

matter.
3. Explain the meaning of the following sentence from text 3:

“Our body registers a sequence of thousands of millions of years”.
4. Write a short essay (150 words) in which you answer the following question: 

“are we (humans) really animals?”
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1. THEORIES OF EVOLUTION

The question about the origin of life, and especially, about the origin of human 
beings have puzzled mankind for quite a long time. It is possible to find attempts to 
answer it in many ancient civilizations, expressed in a mythical-religious form. The 
majority of these explanations affirmed that the whole universe was somehow created 
or modelled by god or the gods. Thus, for example, for the Judeo-Christian tradition, 
and as we can see in  Genesis,  the first book of the Bible, the whole universe was 
created by god from absolute nothingness.  In that same book, we can also find how 
man was created in the image and likeness of god, and how woman was later formed 
from one the ribs of the first man called Adam. From this first couple – Adam and 
Eve – the rest of humanity would have descended.

This  kind  of  explanation  –  and  especially  the  Judeo-Christian  in  western 
civilization – was used by people to answer the question about their own origin for a 
long time: from around the 10th century B.C.E. (Before Common Era)  until the 18th 

century C.E. (Common Era). But, just as it had happened before in other fields of 
human  experience,  the  mythical-religious  explanations  about  the  origin  of  human 
beings  have  been  gradually  left  aside,  and  have  been  replaced  by  others  of  a 
philosophical-scientific  kind.  In  this  unit,  we  will  review  how  the  question  is 
addressed today although we will start with an overview of the origins of such answers 
in the 19th century C.E.

But in order to understand correctly the scientific explanation of the problem of 
the origin of human beings we must first understand how a more general question has 
been dealt with.  As we saw in one of the  Introductory Texts, human life is no more 
than a tiny chapter of biology or of life in general. The questions that we will first try 
to answer are then: how can we explain the diversity of life? What meaning does the 
polymorphism of life have, inside which we must insert human being's itself?  Why 
has life diversified itself in so many ways, in so many  species? We will review now 
some of the main answers to these questions, which can be reduced to two: fixism and 
evolutionism.

1.1. FIXISM

Fixism was the dominant conception until the end of the 19th century. It defends 
that species are invariable, that is, that the different species or forms of life have not 
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changed through the history of life, so that they have appeared in just one moment and 
spontaneously. In other words, that the different species that inhabit the earth do not  
come from other different species already gone, but have been always as we know 
them today. Even more, this position necessarily leads to the acceptance of another to 
finally explain the diversity of life: if the different species do not come from others, 
their origin can only be explained by the creation of God. This last theory is called 
creationism, and is required by the theory of  fixism in order to provide an adequate 
explanation both of the diversity of species and of the origin of each of them. The 
story taken from the book of Genesis already cited will be a good example of it.

It is possible to consider the French naturalist George Cuvier (1769-1832) as 
the great defender of fixism during the 19 th century, although he is also one of the 
fathers of Palaeontology. According to him, the vegetable, animal and human species 
are invariable, so that it is impossible to defend that there has been evolution between 
them. The question is then, how to make this doctrine coherent with the discovering of 
fossils,  that  he  himself  made,  and that  seem to  point  to  the  existence  of  species 
completely different from the ones we know now. His answer is known as the Theory  
of the great geological cataclysms. This theory states that there has been different and 
successive creations of species.  Between each of these creations there would have 
been a great geological cataclysm that would have annihilated all living organisms of 
the previous creation, so that God would have to create anew other species different 
from the previous ones. Thus, and after a series of previous cataclysms we will have 
arrived at our geological era, in which God created human beings and the rest of living 
organisms that  inhabit  the earth nowadays.  Fossils  are,  therefore,  what  remains of 
those living organisms that were annihilated by a cataclysm at the end of a given era. 
As we can observe, at the beginning of a science, there is no clear separation between 
pure science and religion.

1.2. EVOLUTIONISM

Evolutionism is  a  general  name  used  to  described  all  those  theories  that 
defend, some way or another, that the current diversity and polymorphism of living 
organisms is caused by the fact that current species have evolved from others (the 
extinguished).  The  differences  between  theories  inside  this  general  theory  come, 
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therefore, from the way in which each of them explain such evolution; in other words, 
it is a difference in the evolutionary mechanism that acts on the species through out 
time.

A) The explanation of evolution according to Lamarck or Lamarckism

Jean-Baptiste of Monet, Knight of Lamarck (1744-1829), can be considered as 
the first naturalist  that defended a coherent theory of evolution.  He developed his 
position in his Philosophique Zoologique (Zoological Philosophy) in 1809.

Lamarck uses the two following basic convictions as his starting points:

1. It is possible to distribute living organisms in a scale that goes from the simplest 
ones to the most complex.

2. This scale is not, nevertheless, completely regular, but shows imperfections or 
gaps in its graduation.

It is as an explanation for this scaling of life that Lamarck proposes his theory 
of evolution. That theory develops according to the following principles:

1. Life  tends  to  become  progressively  more  complex  because  of  a  force  that 
complicates, each time more, the inner and external organization of organisms. 
Nevertheless, this force does not act alone, because, in such a case, the scale of  
life will be perfect and will not have the imperfections that, in fact, it has. There 
must  be  another  force  that  explains  how,  in  fact,  the  cited  progressive 
complication of life takes place.

2. All  organisms  have  what  can  be  considered  as  an  “adaptive  force”  to  the 
circumstances in which they live. The environment in which an organism lives – 
its  circumstance – acts  over  it  setting into  motion its  biological  energy  and 
forcing him to  answer  its demands  by the creation or modification of its own 
organs.  In  other  words:  “function  creates  the  organ”.  If  an  organ  is  used 
frequently and repeatedly by an organism to adapt itself to the environment in 
which it lives, that organ will  develop,  and can even become  hypertrophied. 
And the other way around, when an organ is not used at all,  it  weakens, or 
atrophies, and can even disappear.

3. Once the  new characteristics  or  features  are  acquired  by  an organism,  it  is 
necessary – in order to explain how new organisms appear from the previous 
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ones  –  that  these  will  not  only  be  preserved  in  the  organisms  that  have 
developed such singularities, but also, that they are transmitted. This principle is 
called: heredity of the acquired characteristics. It is important because it explains 
that  the descendants  will  also benefit  from the  adaptive advantages of  their 
ancestors because they are not lost with them.

4. Evolution  renews  itself  every  day  from the  beginning,  because  new  simple 
organisms go on appearing where the evolutionary process starts once again. 
This is called the spontaneous generation of life.

B) The explanation of evolution according to Darwin or darwinism.

Charles  Darwin  (1809-1882)  published  in  1859  one  of  the  works  with  the 
greatest scientific and cultural impact in history of western culture: On the Origin of  
Species by Means of Natural Selection. As a matter of fact, the first day it gets to the 
book-stores, the work is sold out. This is a surprising fact because it was not a popular 
science work or a novel, but a scientific work. If we think about this with care, we will 
realize that when Darwin published his work, it arrived to a prepared environment for 
discussing it: we can even say that the evolution of species was a subject of passionate 
discussion in all coffee-rooms of Great Britain at that time.

In that work, and in  his later The Descent of Man, Darwin develops his own 
theory  about  the  evolution  of  species,  including  also  in  his  proposal,  the  human 
species. In arriving at it, apart from the necessary observation of facts, an important 
role will be played by the ideas of other authors which are not necessarily biologists, 
between which the following are specially relevant:

1. Charles Lyell   (1797-1875): English geologist that proposes the theory of  
uniformitarianism. According to it, the processes of the geological past 
must have been identical to the processes that we can observe nowadays, 
so observing these last ones, we can determine the rhythms and effects of 
the ones that took place in the past. The problem of this proposal, when it 
is  stated,  is  that  the  rhythm  of  nowadays  geological  processes  is 
extremely slow. Think about the time needed by the swell to erode the 
rocks  of  a  cliff,  for  example.  But  Lyell  defended  that  besides  the 
supposition that the geological age of the earth was greater than what has 
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been  supposed  to  be  until  that  time,  those  slow geological  processes, 
during large periods of time, will end producing the great effects that we 
can observe nowadays. In this sense, Darwin will face the problem of the 
evolution of species in identical way: only the addition of small intra-
specific variations that take place during large periods of time is able to 
explain the appearance of new species (specific variation).

2. Thomas Robert Malthus (1766-1834): English economist that proposed 
what was later known as  Malthus' Law. Summarizing  it,  that law states 
that  while  resources  grow  arithmetically,  population  does  it 
geometrically.  Thus,  it  is  evident  that  a  time  will  arrive  in  which 
resources are not enough for a given population. Darwin will use this law 
to justify his theory of the survival of the fittest.

Taking this influences into account, it is possible to summarize Darwin's theory 
of evolution in a set of three basic inferences based on five facts (MAYR, E.,  The 
Growth of Biological Thought, 1982):

Fact 1: If all individuals of a species would succeed in their reproduction, their 
fertility would imply an exponential or geometrical growth of the population of 
that species.

Fact  2:  Nevertheless,  populations  are  stable,  except  for  small  yearly 
fluctuations.

Fact  3:  Natural  resources  are  limited  and  relatively  constant  in  a  stable 
environment.

Inference  1:  More  individuals  are  born  than  what  can  be  supported  by  the 
limited resources of the environment, and therefore, there is a  fierce struggle  
for life between the individuals of a given population, resulting in the survival 
of only a small portion of the descendants of each generation.

Fact 4: But, given that not even two individuals born of the same parents are 
exactly equal between them, each population possesses an enormous variability: 
individuals in each population are different between them.

Fact 5: A great portion of such variations are hereditary.
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Inference 2: The survival in the struggle for life does not take place randomly, 
but depends on the hereditary characteristics of the surviving individuals in the 
struggle for life. There is, therefore, a process of natural selection in which the 
most fitted individuals survive and have descendants with greater probabilities 
of survival.

Inference 3: Thus, generation after generation, this constant and slow process of 
natural selection must have also implied an equally constant and slow process of 
gradual  change in  a  given population,  resulting in the evolution and in new 
species.

But, although Darwin's theory was a very complete theory when it was proposed 
to the scientific community, Darwin was not able to offer a convincing explanation of 
heredity,  and especially, on the origin of those intra-specific variations that were so 
important for his theory. And this, in spite of the publication of Mendel's studies on 
heredity in 1864, only five years after the publication of the  Origin of Species and  
Natural Selection – in this sense, it seems quite clear nowadays that Darwin did not 
know  Mendel's  works.  Such  ignorance  explains  why  Darwin  considered  of  small 
importance the genetic anomalies of greater entity and why he considered them only 
monstrosities of nature – the dead ends of evolution. Later research has come to show, 
in this  sense,  that  only those variations  that  are genetic  – mutations – are in fact 
relevant for natural selection and for the explanation of evolution.

C) The synthetic theory of evolution

The synthetic theory of evolution was born as a synthesis of the contributions of 
very diverse scientific disciplines on the general study of the evolution of organisms. 
It is, somehow, the continuation nowadays of Darwin's thesis, although the original 
thesis has been strongly  clarified and developed by the new discoveries in sciences 
like genetics, zoology, biomathematics, anthropology and palaeontology. Therefore, it 
is not a theory proposed by the work of a sole scientist, but the synthesis of the works  
of  Th.  Dobzhansky  (genetics),  Julian  Huxley  (biology),  E.  Mayr  (genetics  and 
biology), G. Simpson (palaeontology), B. Rensch (zoology), G. L. Stebbins (botanics) 
and a large list.

The main difference when compared to Darwin's original proposal lies in the 
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addition of the laws of genetics. The result of this addition can be summarized in the 
following points:

a)  The  unit  of  transmission,  conservation  and  mutation  of  the  individual 
variation is the same: the gene.

b)  The  unit  on  which  natural  selection  works  is,  as  Darwin  defended,  the 
individual and not the gene. Nevertheless, the simplicity in the description of 
the process of natural selection as a “struggle for life” is left aside. In its place, 
it  is  understood  that  such  selection  that  works  over  the  concrete  individual  
implies  actually  a  series  of  selective  pressures  that  have  an  impact  on  the 
probability that the genes of a concrete individual be present one, two, three or 
n generations later as well. What is important, therefore, is what is technically 
called reproductive efficiency.

c) The unit that is studied when we talked about the evolution of organisms is 
not  the  gene  nor  the  individual,  but  the  population  that  shares  a  particular  
genome.

How can we explain the evolution of organisms from the three principles just 
stated? The synthetic theory distinguishes two different evolutionary processes. On 
one side, it tries to explain how the specializing evolution (or micro-evolution) takes 
places; that is, how new subspecies appear inside the same species that are gradually 
more specialized or better adapted to the particular environment where they live. On 
the other side, it also tries to explain how macro-evolution  takes place; that is, the 
appearance of  new species,  which are completely  different  from the species  from 
which they come. Therefore, they try to offer both an explanation for the origin of the 
diverse types or subspecies of swans, and for the origin of mammals as different from 
dinosaurs.

The  micro-evolutionary  process  is  relatively  easy  to  understand.  A  young 
species, with great adaptive and genetic capacity, tries to establish itself in different 
environments. In each of them, the individuals of that species will suffer a particular 
selective pressure, with the consequence that the genes that help the group to achieve a 
better adaptation will be preferentially disseminated. As times goes on, the individuals 
of  each  population  in  each  particular  environment  will  have  undergone  those 
modifications  that  allow  them  to  better  adapt  themselves  to  their  particular 
environment, in such a way that it can become impossible to crossbreed individuals of 
different populations. This, of course, implies a degradation of the original group's 
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genome, at the expense of the achievement of a more effective adaptation, with the 
usual consequence of becoming a one way journey. That is, micro-evolution tends to 
bring  species  to  evolutionary  dead  ends,  because  it  tends  the  achieve  the  highest 
adaptation  of that  population  to a  particular  environment.  This  will  also  offer  an 
explanation for the higher probability of some species to extinguish instead of others.

The macro-evolutionary process is more complex. In its study, scientist try to 
answer a fundamental question for the theory of evolution: how does the appearance 
of a completely new species take place? In order to answer it, we will review the two 
models more widely accepted: the conventional model of speciation and the quantum 
model of speciation.

1. Conventional model of speciation  : it develops according to the following 
stages:

First  stage:  There  is  a  sole  population  in  a  homogeneous 
environment.

Second  stage:  As  times  passes  by,  either  the  environment  has 
changed  in  some  places,  or  new  populations  have  established 
themselves  in  environments  that  are  slightly  different  from the 
original one. This results in different races that can still  exchange 
genes with the original population because there has not been any 
mean of reproductive isolation still.

Third stage: There is, then, a subsequent migration of a part of the 
population  that  will  become  geographically  isolated  from  the 
original population.

Fourth stage: The cited subspecies that were geographically isolated 
from  the  original  one  progressively  acquires new  genetic  and 
adaptive differences  that  makes them clearly  different  from the 
original population. Even more, the geographic isolation implies as 
well  a  reproductive  isolation,  so  that  the  new  differences  are 
specific, genetically speaking, to the isolated subspecies.

Fifth stage: If later changes in the environment allow some of the 
isolated subspecies to return to the area occupied by the original 
population  or  species,  both  species  will  not  be  able  then  to 
exchange genetic information (crossbreed), and each will adapt to 
the environment in a different way. This way, the progress of time 
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will only result in a growing adaptive specialization in both species 
that, progressively will be more different between them.

2. Quantum  model  of  speciation  :  it  will  take  place  according  to  the 
following stages:

First stage: as in the conventional model.

Second  stage:  Some  few  individuals  of  the  original  population 
remain isolated in a different environment, resulting in a special 
population that has altered genetic characteristics from the original 
population.

Third  stage:  A  cataclysm  in  the  special  population  reduces  the 
number of individuals to a few atypical individuals.

Fourth stage: The recovery among the atypical individuals together 
with the selective pressure of the environment,  results  in  a new 
population  with  an altered  genetic  pool  and  reproductively 
incompatible with the original population.

As we can seen in this brief summary of the particular mechanisms that explain 
the  macro-evolution,  both  models  underline  the  necessity  of  a  geographical  and 
reproductive isolation of a part of the original population or species. In other words, 
only if in a given population some individuals become isolated from the rest so that 
they can only exchange genetic information between them, and they alone experience 
a particular selective and environmental pressure, a new species can come from the 
previous one. This is so because this individuals or initial sub-population walks along 
their own and different evolutionary road, until a moment arrives when they can no 
longer exchange genetic information through reproduction with the individuals of the 
original population.

1.3. PROVISTIONAL CONCLUSION

The theory of evolution is not, nowadays, a finished product. Even more, the 
new biological and genetic discoveries are forcing the theory and its defendants to a 
constant review of their positions, and this is a common rule in science. For example, 
from the acceptance of natural selection as  the means of evolution, some scientists 
have  begun to look for  new explanatory mechanisms or new evolutionary models. 
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Reviewing all  of them here will  go much further of what is  intended in this short 
introduction  to  the  main  and  most  important  theories  of  evolution.  We  hope, 
nevertheless,  that  at  least  we  have  achieved  a  clear  notion  of  how  the  following 
question is faced today: what is the origin of the diversity of living? This is important 
because the answers we have reviewed are already part of the cultural and scientific 
baggage of human beings.
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2. HUMAN BEING'S EVOLUTION

2.1. INTRODUCTION

Once studied how newer species come from older ones by evolution, we have 
now to review how the unique species we are, human beings or homo sapiens sapiens, 
appeared on earth.  That is, we must go over our own evolutionary history. It is true 
that the statement that “humans come from monkeys” has become commonplace. But, 
as it's usually the case with clichés, the statement is misleading. If we are really to 
think that we do come from monkeys, we will be walking in the wrong direction. The 
real meaning of the expression is that,  according to the evolutionary principles we 
have just reviewed, human species, the  homo sapiens sapiens  we are, does not come 
from nothingness; it comes from other different species, so that one of its ancestors,  
probably the most remote, was very similar to a monkey.

Even  more,  given  the  special  characteristics  of  humans,  it  is  necessary  to 
distinguish two different processes when we talk about its evolution: hominization and 
humanization. The process of hominization is defined as the process by which human  
beings appear from other living beings, and in particular, from other primates. On the 
other  hand,  the  process  of  humanization refers  to  the  cultural  process  by  which  
human beings adapt to the environment in a particular way. As we can see in both 
definitions,  the  process  of  hominization  is  not  only  previous  to  the  process  of 
humanization; it is a requirement: there must first be human beings that have evolved 
from other primates for the process of humanization to begin, since this last one is an 
eminently cultural process.

2.2. THE PROCESS OF HOMINIZATION

The particular process of hominization of our species is still, even nowadays, 
one of the great questions that contemporary science is faced with. As a matter of 
fact, when an evolutionary schema of the human species is more or less established, a 
new fossil  is  found that  either  makes scientists  to question the already established 
divisions,  or  shows  them  some  new  characteristic  of  a  species  they  thought  to 
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completely know. This is not surprising. Anyway, the writing of the passionate history 
of our own evolution as species has not begun so long ago so the fossil registry that 
scientists can consult is, in fact, very limited. Nevertheless, a kind of genealogical tree 
of humanity has begun to be more or less defined, being this what we are to review in 
the  following pages,  hoping to  achieve  through it  a  general  perspective about  the 
history of our evolution as species.
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Species Period Height Weight Cranial Volume Anatomic Traits Way of Life

Australopitecus From 5 to 2  million 
years ago.

1,20 m 32 Kg 420 cm3

- Simian look.

- Superciliary 
Arches.

- Elusive or null 
forehead.

- Prominent jaws.

- Biped but not 
upright.

- Omnivorous, 
although mainly 
vegetarian.

- Does not hunt.

- Lived in Africa, in 
tropical moist 
forests, and in 
tropical dry forests.

Homo Habilis
From  2  to  1,5 
millions  of  years 
ago.

1,40 m 40 Kg 650 – 800 cm3

- Superciliary 
Arches.

- Recessed jaw or 
chin.

- Upright 
bipedalism.

- Lived in Africa, 
and in open 
landscapes 
(savannah with 
trees)

- Made stone tools.

- Was a hunter and 
organized for group 
hunting.

- Linguistic 
rudiments.
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Species Period Height Weight Cranial Volume Anatomic Traits Way of Life

Homo Ergaster
From around  1,8  to 
1,4 millions of years 
ago.

1,60 m 55 Kg 900 cm3

- Superciliary 
Arches.

- Prominent jaws.

- Smaller molars.

- Upright 
bipedalism.

- Lived in Europe 
and Asia.

- More advanced 
stone tools 
(Acheulan 
Technique).

- Hunter-gatherer.

- Organized hunting 
groups.

- Linguistic 
rudiments.

Homo Erectus
From  1,6  millions 
of years to 300.000 
years ago.

1,70 m 56 Kg
From 800 to 950 

cm3

- Superciliary 
Arches.

- Small forehead

- Minor 
Prognathism (less 
prominent jaws).

- Upright 
bipedalism.

- Made hand axes.

- Used fire to cook 
food

- Lived in open air 
and in caves.

- Lived in Africa, 
Asia and Europe.
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Species Period Height Weight Cranial Volume Anatomic Traits Way of Life

Homo Sapiens 
Neanderthalensis

From  127.000  to 
40.000 years ago.

1,60 m 76 Kg 1.500 cm3

- Superciliary 
Arches.

- Prognathism.

- Upright 
bipedalism.

- Made knife blades 
and spears.

- Lived in caves.

- Used fire

- Buried their dead 
(burial rituals).

- Lived in Europe, 
Middle East and 
Central Asia.

- According to some 
theories, it is the 
direct ancestor of 
two types of 
hominoids: the 
Homo Sapiens 
Sapiens and the 
Homo Sapiens from 
Cro-Magnon.
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Species Period Height Weight Cranial Volume Anatomic Traits Way of Life

Homo Sapiens from 
Cro-Magnon

From 40.000  years 
ago.  The exact date 
of their extinction is 
unknown.

1,65 m 80 Kg 1800 cm3

- Physiological 
characteristics 
similar to nowadays 
humans.

- Flat face (without 
superciliary arches 
nor pronathism).

- Upright 
bipedalism.

- Improved lithic 
technology.

- Compound tools.

- Used dress and 
thread.

- Used metals.

- Was a farmer 
(besides a hunter-
gatherer)

- Artistic, cultural 
and religious 
displays (Caves of 
Altamira and 
Lascaux)
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Species Period Height Weight Cranial Volume Anatomic Traits Way of Life

Homo Sapiens 
Sapiens

- From 40.000 years 
ago until today.

1,65 m 65 – 70 Kg 1400 cm3

- Flat face.

- Wide and vertical  
forehead.

- Prominent chin.

- Upright 
bipedalism.

- Compound 
hunting, domestic 
and decorative tools.

- Pottery and 
agriculture 
(Neolithic)

- Cave paintings.

- Extended 
throughout the 
whole Earth.
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Australopithecus

Homo Ergaster Face

Homo Ergaster
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Homo Habilis face Homo Neardenthalensis face

Homo Sapiens Neardenthalensis



3. PHILOSOPHICAL IMPLICATIONS OF THE THEORY 
OF EVOLUTION

The theory of evolution,  which was, no doubt,  a milestone in the history of 
science, did not only have important consequences in the scientific field; it also had 
them for Western culture. This is so because it implied, immediately, the questioning 
of many presuppositions of a particular way to see the world. Even today, more than a 
century after, we can still feel the survival of that shock when we hear, for example, 
demands  about  that  the  hypothesis  of  creation  be  taught  in  equal  terms  with  the 
hypothesis of evolution.

This is a consequence of the fact that evolutionism implies reconsidering the 
way  we  understand  ourselves,  the  way  we  understand  human  species.  Traditional 
culture – and with traditional we refer not only to the historical period when Darwin 
published  his  work,  but  also  to  the  most  traditionalist  elements  of  our  way  of 
understanding the world – considers human being as the centre of the universe: God 
created man in its own image and likeness – that is, human being is God's image -, and 
gave him power over all creation to rule over it...: but also, human being is superior to 
the rest of living beings because he is the only one that has reason, that is capable of  
thinking and using language, and therefore has the right and the duty to rule over 
nature, to take advantage of it... All these positions show what is commonly known as 
anthropocentrism. In this sense, evolutionism meant a direct attack on the breaking 
point of this vision of human being and of the universe, because it implied deposing 
humanity of its central position in cosmos. After all, human beings are no more than 
animals, the result of a concrete evolutionary history, just the same as the rest of living 
beings.

This 'humiliation' of our humanity – as it was considered by many -, was not, 
non the less, the only one. Before Darwin, and as the first step in the criticism to this 
anthropocentric  world  view  of  the  universe,  the  scientific  revolution  started  by 
Copernicus, Kepler and Galileo, had already begun the offensive on a problem that, 
seemingly, did not have any connection to it. During centuries – Aristotle had already 
defended this position in the 3rd century BCE – the earth was believed to be the centre 
of the Universe (geocentrism). This was coherent with the immediate perception of the 
skies: the Sun revolves around the Earth, rising in the East and setting in the West;  
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stars also follow a circular movement around the Earth, etc. But it was also consistent 
with a conception of human being who had to be the centre of the Universe because it  
had been created by God and because he was the only capable of reasoning. So, when 
first Copernicus, in the 15th century CE, and after Kepler and Galileo, defended that 
actually it was the Earth the planet that revolved around the Sun, just the same as the  
rest of the planets and celestial bodies,  this  implied not only a modification in an 
astronomic theory: if the Earth is moving and is not the centre of the Universe, human 
beings  are also  displaced from that  same centre.  Darwin and evolutionism meant, 
therefore, a further step in that process of criticism to anthropocentrism, where a last 
step was still missing: Freud. The thing is that, although with Darwin human beings 
had been reduced to the level of animals, they had still an essential characteristic that 
made them different and that allowed them to consider themselves as superior to the 
rest of animals: reason and what it meant: conscience, the capacity to choose freely... 
Freud attempted to show that humans were not even their own masters, that reason or  
rational conscience did not rule over everything – for Freud, in fact, it was the master 
of nothing – but that we were the victims of impulses of which we were not even 
aware.

Besides, as we have already seen, the Darwinian theory of evolution left opened 
a wide variety of problems, that its followers (neo-Darwinians or supporters of the 
synthetic theory) have not been able to solve still. If we focus on the problem of the 
particular mechanism that all of them use to explain the evolution of organisms, we 
could  describe  the  theory  in  general  using  two  descriptors:  chance  and  necessity. 
Evolution takes place by  chance (randomly) because the genetic mutations happen 
completely at random, being the result of the most absolute chance. For example, if 
we put an organism under a high dose of radiation, the only thing that we actually 
know is that such organism, if it doesn't die, will suffer a series of genetic mutations 
that  will  be  later  transmitted  to  its  descendants;  but  we  do  not  know  the  exact 
mutations that it will go through; and this ignorance does not seem to be caused by 
some kind of limitation of our human knowledge, but because actually genes seem to 
behave randomly, as if they didn't follow any fixed law. But, once variability has taken 
place  in  this  random  manner,  natural  selection  works  necessarily:  the  best  fitted 
organisms always survive, being precisely them who most probabilities have of leaving 
descendants.

But then, if we review the final result of these two processes; if we look at  
nature around us and at ourselves, we will have doubts very soon: are both of these 
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processes capable of explaining the final result, its order? It seems as if when we come 
down to analyse how evolution has taken place,  we have found it having  an end, a 
purpose  –  no  matter  whether  this  purpose  was  intrinsic  (a  continuous  bettering 
process)  or  extrinsic  (ordered  by  some  external  agent).  And  this  impression  is 
moreover confirmed when we study in depth some of the tendencies or laws that seem 
to be deduced from the evolutionary process itself:

a)  Law  of  diversification:  the  number  of  species  tends  to  grow  with  the 
passage of time; for example,  primates diversify into anthropoids,  and these 
into monkeys, big apes and humans, etc.

b) Law of irreversibility: There is no return. Whenever an organ is lost or goes 
into a process of regression it will not appear in the new species and, in general,  
no species that has disappeared will return; for example, the lost of the tail in 
anthropoids remains in chimpanzees, gorillas and humans themselves.

c)  Law of orthogenesis:  Evolution seems to have a perfective or purposive 
character, or in other words, life sees to be improved by evolution, because it 
brings more complete structures and superior skills and abilities; for example, 
the homo erectus comes after the homo habilis and has superior skills than him.

d) Law of growing encephalization: As we ascend on the evolutionary scale, 
there is an improvement of the nervous system, a greater development of the 
brain and, at the same time, a progressive centralization of its functions; for 
example,  cerebral  cortex  is  relatively  small  and  smooth  in  less  evolved 
mammals, while it is wholly developed and layered in superior mammals.

e)  Law  of  growing  subjectification:  the  growth  of  the  brain  and  of  the 
increasing centralization of its functions produces as well a stronger distinction 
of the individuals, an increase of conscience and an increment of the functional 
autonomy (or capacity to direct oneself).

Therefore,  upon  the  discovery  of  these  tendencies,  we  cannot  stop  asking 
ourselves whether the Darwinian evolutionary explanation or the synthetic theory have 
managed to solve the problem. Although it might well be that we are, after all, asking 
for the moon. It might well be that science as science cannot go further in its theories 
on the origin and meaning of biological life. Its explanation must stop there, because it 
must  stick to particular  data,  to  the measurable  and capable of  quantification and 
experiment; so that the attempt to find a purpose or end to those processes will be on 
the edge of scientific capacities. This is, therefore, a question that remains open to 
philosophy.
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We could argue, in this point, that we are then returning to myth, to fables, to 
the irrational. Just the same as the first religious explanations that were left behind 
earlier. But this is not the case. And it is not because a philosophy that is able to meet  
the challenge cannot be done leaving aside data or the discoveries made by science. 
Thus, whenever philosophy faces the question about the origin of life, it cannot forget 
what science states. But, stopping where science does will be giving up the human 
tendency to go on asking, to go on thinking: we cannot give up thinking. This is the 
meaning of the philosophical question about the origin of life, the origin of human 
beings and evolution.

Another of the derivations that followed the theory of evolution was what was 
to be first  known as  Social Darwinism,  and later ended as  Sociobiology.  Both took 
Darwin's  ideas  about  the  evolution  of  organisms,  and  tried  to  apply  them to  the 
explanation  of  the  behaviour  of  societies,  mainly  using  the  concepts  of  'natural 
selection' and 'survival of the most fitted'. Summarizing, for Sociobiology, any human 
society comes from a more primitive one that is previous to it, following a process of 
evolution very similar to the one that explains biological evolution: there are many 
different  behaviours  or  conducts  that  take place  randomly  within  a  given society. 
Among them, and in the fight against other societies, only those that make survival  
possible  for  a  given  society  will  prevail.  There  is  thus  a  'natural  selection',  also 
between rival societies, in which the victorious society will prevail over time at the 
end, and the rest will tend to disappear – or, at least, they will end doing it sooner or 
later.

The main problem with this kind of explanation of the evolution of societies is 
that it divides societies in primitive and developed, being just this issue where many 
sociological and philosophical theories has seen many problems. The most important 
one lies in the fact that this position justifies the imperialist ambitions of Europe and 
North America. If we are to consider the origin of societies as an evolutionary issue, 
those societies that are not as modern as our own, are called to disappear, sooner or 
later. But, even more, it is not only that they are doomed to disappear following the 
laws of social evolution, it is that as developed societies, we have the duty of rising 
them as soon as possible to our stage of development: we have the duty of conquering 
and subjugating them, imposing upon them our developed cultural criteria. As can be 
seen,  Sociobiology and Social  Darwinism both justify any kind of imperialism from 
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the consideration that, actually, nothing wrong is being done; instead we help those 
primitive cultures to escape from the darkness of time.
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ENDING ACTIVITIES

1.- FILM: QUEST FOR FIRE (LA GUERRE DU FEU)

After watching the film, answer the following questions:

a) Make a comment on those scenes that you consider the most important in this 
film. Why do you think they are important?

b) Can you relate the different species that you have studied with the ones that you 
can see in the film? How? Make a description of each of the tribes, relating 
each of them to the different human species already studied.

c) Do you think that  the domination of  fire was  important  for  the survival  of 
human species? Why? Were there different stages in this process? If so, which 
do you think are they?

2.- Look for the following information above and answer the questions:

a) Develop fixism's explanation of the diversity of life. Pay special attention to 
George Cuvier's position.

b) Define evolutionism.

c) Develop the explanation of evolution according to Lamarck.

d) Develop the explanation of evolution according to Darwin.

e)  Develop  Lyell's  theory  of  uniformitarianism.  What  was  its  influence  on 
Darwin's theory of evolution.

f) Develop Malthus theory of population. What was its influence on Darwin's 
theory of evolution.

g) What is the main problem with Darwin's theory of evolution. Develop it.

h) Develop the additions made by the synthetic theory to Darwin's theory of 
evolution.

i) Develop how micro-evolution takes place according to the synthetic theory.

j) Develop how macro-evolution takes place according to the synthetic theory.

k) Distinguish, defining them, humanization and hominization.

l) Study the table of the evolution of human species.

m) Why does evolutionism imply questioning the way we understand ourselves? 
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Why is it a criticism to anthropocentrism? What other scientific theories have 
also meant a criticism to anthropocentrism? In what sense?

n) Develop the tendencies of evolution. How do these tendencies question the 
general  theory  of  evolution.  What  consequences  do  they  have  for  our 
understanding of evolution?

o)  Develop  the  main  aspects  of  Sociobiology  or  Social  Darwinism.  What 
philosophical problems do these positions enclose?
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