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Introductory Note  

Georges Cuvier (1769-1832) was a major scientific figure in the 
early 19

th
 century, a brilliant and enormously influential naturalist 

in France and throughout Europe. His work on the comparative 
anatomy of living and fossil animals, especially vertebrates, was a 
major landmark in the history  of modern biology. Cuvier was, like 
many other naturalists at the time, a staunch opponent of the 
theory of evolution, above all as that theory had been presented 
by his colleague Jean-Baptiste Lamarck in Philosophie zoologique 
(1809). 

#ÕÖÉÅÒȭÓ Discourse on the Revolutions On the Surface of the Earth 
was originally (in a somewhat different form) the preface to his 
larger work Research into the Fossil Remains of Quadrupeds 
(published in 1812, 1821, and 1825). The Discourse was immediately 
popular and was later published as an independent work, went 
through several editions, and was translated into a number of 
different languages. 

In the Discourse, Cuvier has at least three main purposes. First, he 
wishes to review the present state of knowledge in geology, pale-
ontology, and comparative anatomy, particularly with a view to 
listing some of the many competing contemporary theories about 
the formation of the earth and to explaining why there is so much 
confusion. Second, he wants to demonstrate conclusively that the 
ÅÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÈÁÓ ÕÎÄÅÒÇÏÎÅ ÁÔ ÌÅÁÓÔ ÔÈÒÅÅ ÍÁÊÏÒ ÃÁÔÁÓÔÒÏÐÈÅÓ 
(not simply one, as Biblical literalists were insisting), thus making 
the case for a scientific position known as catastrophism (changes 
have come about by a series of unique general upheavals, rather 
than by slow, constant processes or by local disasters). And finally 
he wishes to demonstrate, equally conclusively, that the last such 
catastrophe was fairly recent (a few thousand years ago at most) 
and thus that the present forms of human society are not nearly as 
ancient as many people have been claiming. 

#ÕÖÉÅÒȭÓ ÏÐÐÏÓÉÔÉÏÎ ÔÏ ÔÈÅ ÔÈÅÏÒÙ ÏÆ ÅÖÏÌÕÔÉÏÎ ÒÅÓÔÓ ÕÐÏÎ ÓÏÍÅ 
important scientific claims. To begin with, he argues that there 
could have been no uninterrupted continuity in the development 
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of life, because the sudden universal catastrophes, which brought 
about mass extinctions, cannot be explained in terms of present 
forces at work on the surface of the earth (hence, the claim of the 
uniformitarians, like Lamarck, that the history of the  ÅÁÒÔÈȭÓ ÓÕÒ-
face can be accounted for in terms of present forces constantly 
working at present rates, is simply wrong). Moreover, there is not 
sufficient time since the last catastrophe for the development of 
new species. In addition, his principle of the correlation of parts in 
organic beings (one of his most important contributions to anat-
omy) indicates that simple changes in particular organs would not 
assist an animal, which is a complex coordinated whole; hence, 
the minor organic transformations upon  which evolution depends 
would lead to extinction rather than to new species. Also the fossil 
record provides insufficient evidence of transitional types, an es-
sential requirement of evolutionary theory in Lamarck (and later 
in Darwin). Finally, on the basis of his wide experience with the 
organic structure of animals, Cuvier argues that there are natu-
rally fixed limits to the variations within species, beyond which 
new varieties are not possible. 

As Cuvier himself admits, his argument raises some significant 
questions of its own. For example: Why are there no human fos-
sils? If there is no continuity between the extinct animals of past 
ages and present species, where were the latter species during the 
catastrophes? Where did our present species come from?  

#ÕÖÉÅÒȭÓ ÏÂÊÅÃÔÉÏÎÓ ÔÏ ÅÖÏÌÕÔÉÏÎȟ ÁÌÔÈÏÕÇÈ ÓÅÔ ÁÓÉÄÅ ÂÙ $ÁÒ×ÉÎÉÁÎ 
theory, have by no means been entirely dismissed (catastrophism, 
for example, has made something of a comeback in recent years), 
and many of his most important ideas have been incorporated 
into modern biology.  

#ÕÖÉÅÒȭÓ ÁÒÇÕÍÅÎÔ ÉÎ ÔÈÅ Discourse is remarkable for its clarity, for 
its grasp of many different areas of science, and, perhaps more 
than anything else, for its astonishing range. His analysis takes 
into account, not merely the findi ngs of many of his scientific 
contemporaries and his own remarkable research results, but also 
the often questionable evidence in ancient writings from widely 
different cultures, as well as the claims of ancient and modern 
astronomers about the significance of astronomy and astrology in 
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arguments about the age of the earth. It would be difficult to find 
a modern scientific argument which involves such a detailed look 
at ancient books and monuments and at the commentaries upon 
them. These qualities make CuviÅÒȭÓ ÁÒÇÕÍÅÎÔ ÁÎ ÅØÃÅÐÔÉÏÎÁÌÌÙ ÉÎ-
teresting and accessible scientific work from the most vital era of 
pre-Darwinian biology, the first decades of the 19

th
 century. 

/ÎÅ ÆÁÃÔÏÒ ÏÆ ÐÁÒÔÉÃÕÌÁÒ ÉÎÔÅÒÅÓÔȟ ÔÏÏȟ ÉÓ #ÕÖÉÅÒȭÓ ÕÓÅ ÏÆ ÅÖÉÄÅÎÃÅ 
from the French expedition to Egypt in 1798 (particularly in his 
discussions of the zodiac and in his report on the ibis, included as 
an appendix to the Discourse). Although that campaign had end-
ed in military failure in 1801, it produced an enormous wealth of 
scientific informa tion of great interest and importance to those 
dealing with the history of the earth, the development of animal 
life, and the history of human societies. Much of this information 
was still being processed and catalogued and published in the first 
decades of the 19

th
 century, as one can see from different editions 

of the Discourse (later editions, including the Third, which is the 
basis for the translated text here, draw much more upon the 
Egyptian material than did the first version). 

The major publication prompted by this material from Egypt was 
called $ÅÓÃÒÉÐÔÉÏÎ ÄÅ ÌȭOÇÙÐÔÅ, a series of volumes on ancient and 
modern Egypt produced by the 160 scholars who accompanied the 
military expedition and who shipped a great many valuable arti-
facts home (everything from mummified birds to temple ceilings). 
The first volume was published in 1810 and the last in 1829. Its full 
name was Description de l'Égypte, ou Recueil des observations et 
des recherches qui ont été faites en Égypte pendant l'expédition de 
l'armée française [Description of Egypt, or collection of ob-
servations and research which was made in Egypt during the 
expedition of the French Army). Cuvier routinely refers to the 
ÅÎÔÉÒÅ ÐÕÂÌÉÃÁÔÉÏÎ ÉÎ ÈÉÓ ÆÏÏÔÎÏÔÅÓ ÁÓ ȰÔÈÅ ÇÒÅÁÔ ×ÏÒË ÏÎ %ÇÙÐÔȟȱ 
and sometimes he provides a partial title. 

4ÒÁÎÓÌÁÔÏÒȭÓ .ÏÔÅ 

4ÈÅ ÆÏÏÔÎÏÔÅÓ ÉÎ ÔÈÅ ÆÏÌÌÏ×ÉÎÇ ÔÒÁÎÓÌÁÔÉÏÎ ÁÌÌ ÃÏÍÅ ÆÒÏÍ #ÕÖÉÅÒȭÓ 
text, other than those in square brackets with the initial phrase 
4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ. The comments in italics and within square brac-
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kets in the text itself (usually an explanatory phrase) have been 
inserted by the translator. 
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DISCOURSE 

ON 
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ON THE SURFACE OF THE GLOBE 
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IN THE ANIMAL KINGDOM  

By M. le Baron CUVIER 
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Copenhagen, Munich, Member of the Geological Society of London, of the Asiatic 
Society of Calcutta, etc.  

Third French Edition  

Paris, 1825 

FOREWORD 

Since the English and German translations of this Discourse have 
appeared separately, some people have wanted a French edition to 
be made available as well, something distinct from the major work 
it introduces.

1
 In acceding to this wish, we have sought to benefit 

from the observations of the different foreign editors and to follow 
the progress made since the publication of the last edition in a 
science cultivated nowadays more keenly than ever. Finally, we 
thought it necessary to end the text with a summary listing of the 
species of animals which the author has discovered and described 
in the major work, so that people who do not have the leisure time 
to plumb these difficult matters thoroughly could derive from this 
text at least a general idea and appreciate both the rational argu-
ments based upon these findings and the important consequences 
which result from them for the history of the earth and of human 
beings.  

In my work on Fossil Bones, I set myself the task of recognizing to 
which animals the fossilized remains which fill the surface strata 

                                                 
1
[4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: In this edition Cuvier gave the Discourse its present title.]  
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of the earth belong. This project meant I had to attempt to travel 
along a path where we had so far still taken only a few tentative 
steps. As a new sort of antiquarian, I had to learn to restore these 
memorials to past upheavals and, at the same time, to decipher 
their meaning. I had to collect and put together in their original 
order the fragments which made up these animals, to reconstruct 
the ancient creatures to which these fragments belonged, to create 
them once more with their proportions and characteristics, and 
finally to compare them to those alive today on the surface of the 
earth. This was an almost unknown art, which assumed a science 
hardly touched upon up until now, that of the laws which govern 
the coexistence of forms of the various parts in organic beings. 
Thus, I had to prepare myself for these studies through a much 
longer research on existing animals. Only an almost universal 
review of present creation could provide the nature of a proof for 
my results concerning this life created long ago. But at the same 
time such a study had to provide me with a large collection of no 
less demonstrable rules and interconnections, and in the course of 
this exploration into a small part of the theory of the earth, the 
entire animal kingdom in some way could not escape finding itself 
subjected to new laws.  

Thus, I was sustained in this double task by the interest which it 
promised to have, both for the universal science of anatomy, the 
essential basis of all those sciences dealing with organic entities, 
and equally for the physical history of the earth, the foundation of 
mineralogy, geography, and, we can say, even of human history 
and everything which is most important for human beings to 
know about themselves.  

If one finds it interesting to follow in the infancy of our species the 
almost eradicated traces of so many extinct nations, how could 
one not also find it interesting to search in the shadows of the 
ÅÁÒÔÈȭÓ ÉÎÆÁÎÃÙ ÆÏÒ ÔÈÅ ÔÒÁÃÅÓ ÏÆ ÒÅÖÏÌÕÔÉÏÎÁÒÙ ÕÐÈÅÁÖÁÌÓ ×ÈÉÃh 
have preceded the existence of all nations? We admire the force 
with which the human spirit has measured the movements of 
planets, something nature seemed to have concealed for ever from 
our view; human genius and science have stepped beyond the 
limits o f space; some observations developed by reasoning have 
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unveiled the mechanical workings of the world. Would there not 
also be some glory for human beings in knowing how to step 
beyond the limits of time and to recover, through some obser-
vations, the history of this earth and a succession of events which 
have preceded the birth of mankind? No doubt the astronomers 
have proceeded more rapidly than the naturalists. The theory of 
the earth at the present time is rather like the one in which some 
philosophers believed that the sky was made of freestone and the 
moon was as big as the Peloponnese. But, following Anaxagoras, 
Copernicus and Kepler opened up the road to Newton. And why 
one day should natural history not have its own Newton, as well?  

EXPOSITION 

In th is discourse I propose above all to present the plan and result 
of my work on fossil bones. I will try also to sketch a rapid picture 
of the attempts made up to the present time to rediscover the 
ÈÉÓÔÏÒÙ ÏÆ ÔÈÅ ÅÁÒÔÈȭÓ ÕÐÈÅÁÖÁÌÓȢ .Ï ÄÏÕÂÔȟ ÔÈÅ ÆÁÃÔÓ ×ÈÉÃÈ I have 
discovered form only a really small part of those which must make 
up this ancient history; but several of these lead to significant con-
sequences, and the rigorous way in which I have proceeded in 
determining them encourages me to believe that people will look 
on them as points definitely settled, things which will constitute a 
special age in science. Finally, I hope that their newness will ex-
cuse the fact that I focus the major attention of my readers on 
them.  

My object will be, first, to show by what connections the history of 
the fossil bones of land animals is linked to the theory of the earth 
and the reasons why they have a particular importance in this 
respect. Then I will develop the principles on which rests the art 
of sorting out these bones, or, in other words, of recognizing a 
genus and distinguishing a species by a single bone fragment, an 
art on whose reliability depends the reliability of all my work. I 
will give a quick indication of new species, of genera previously 
unknown, which the  application of these principles has led me to 
discover, as well as of the various sorts of formations which con-
tain them. And since the difference between these species and 
those today does not exceed certain limits, I will show that these 
limits are considerably greater than those which today distinguish 
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the varieties of a common species. I will thus reveal just where 
these varieties can go, whether by the influence of time, or of cli-
mate, or finally of domestication.  

In this way, I will proceed to the conclusion (and I shall invite my 
readers to conclude with me), that there must have been great 
events to bring about the much greater differences which I have 
recognized. I will develop then the particular revisions which my 
research must introduce into the opinions accepted up to the 
ÐÒÅÓÅÎÔ ÔÉÍÅ ÁÂÏÕÔ ÔÈÅ ÅÁÒÔÈȭÓ ÒÅÖÏÌÕÔÉÏÎÓȢ &ÉÎÁÌÌÙ ) ×ÉÌÌ ÅØÁÍÉÎÅ 
up to what point the civil and religious history of people agrees 
with the results of the observations dealing with the physical his-
tory of the earth and with the probabilities which these observa-
tions set concerning the time when human societies could have 
established permanent homes and arable fields and when, conse-
quently, societies could have taken on a lasting form.  

THE FIRST APPEARANCE OF THE EARTH 

When the traveller passes through those fertile plains where tran-
quil waters nourish with their regular flow an abundant vegeta-
tion and where the ground, trodden by numerous people and 
decorated with flourishing villages, rich cities, and superb mon-
uments, is never troubled except by ravages of war or by the 
oppression of men in power, he is not tempted to believe that 
nature has also had its internal wars and that the surface of the 
earth has been overthrown by revolutions and catastrophes. But 
his ideas change as soon as he seeks to dig through this soil, today 
so calm, or when he takes himself up into the hills which border 
the plain; his ideas expand, so to speak, with what he is looking at. 
They begin to embrace the extent and the grandeur of these an-
cient events as soon as he climbs up the higher mountains of 
which these are the foothills, or when, by following the stream 
beds which descend from these mountains, he moves into their 
interior.   

THE FIRST PROOFS OF UPHEAVALS 

The lowest and most level land areas show us, especially when we 
dig there to very great depths, nothing but horizontal layers of 
material more or less varied, which almost all contain innumer-
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able products of the sea. Similar layers and similar products form 
the hills up to quite hi gh elevations. Sometimes the shells are so 
numerous that they make up the entire mass of soil by them-
selves. They occur at elevations higher than the level of all seas, 
where no sea could be carried today by present causes. Not only 
are these shells encased in loose sand, but the hardest rocks often 
encrust them and are penetrated by them throughout. All the 
parts of the world, both hemispheres, all continents, and all is-
lands of any size provide evidence of the same phenomenon. The 
time is past when ignorance could continue to maintain that these 
remains of organic bodies were simple games of nature, products 
conceived in the bosom of the earth by its creative forces, and the 
renewed efforts of certain metaphysicians will probably not be 
enough to make these old opinions acceptable. A scrupulous 
comparison of the forms of these deposits, of their make up, and 
often even of their chemical composition shows not the slightest 
difference between these fossil shells and those which the sea 
nourishes. Their preservation is no less perfect. Most commonly 
one observes there neither shattering nor fractures, nothing which 
signifies a violent movement. The smallest of them keep their 
most delicate parts, their most subtle crests, their slenderest fea-
tures. Thus, not only have they lived in the sea, but they have 
been deposited by the sea, which has left them in the places where 
we find them. But this sea has remained in these locations; it has 
remained there for a sufficient length of time and with a sufficient 
calm to form there deposits so regular, so thick, so extensive, and 
in places so solid, that they are full of the remains of marine 
animals. The sea basin therefore has provided evidence of at least 
one change, whether in extent or location. See what results al-
ready from the first inspections and the most superficial obser-
vation.  

The traces of upheavals become more impressive when one moves 
a little higher, when one gets even closer to the foot of the great 
mountain ranges. There are still plenty of shell layers. We notice 
them, even thicker and more solid ones. The shells there are just 
as numerous and just as well preserved. But they are no longer the 
same species. Also, the strata which contain them are no longer so 
generally horizontal. They lie obliquely, sometimes almost verti-
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cally. In contrast to the plains and the low hills, where it was 
necessary to dig deep to recognize the succession of layers, here 
we see them on the mountain flank, as we follow the valleys pro-
duced by their tearing apart. At the foot of the escarpments, im-
mense masses of debris form rounded hillocks, whose height is 
increased by each thawing and each storm.  

And those upright layers which form the crests of secondary 
mountains do not rest on the horizontal layers of hills which serve 
as their lower stages. By contrast, they sink under these hills, 
which rest on the slopes of these oblique strata. When we bore 
into the horizontal strata near mountains with oblique layers, we 
come across these oblique layers deep down. Sometimes, when 
the oblique layers are not very high, their summits are even 
crowned with horizontal strata. The oblique layers are therefore 
older than the horizontal layers. Since it is impossible, at least for 
most of them, not to have been formed horizontally, evidently 
they have been lifted up again and were in existence before the 
others which rest on top of them.

1
 

Thus, before forming these horizontal layers, the sea had formed 
other strata. These were for some reason or other broken, raised 
up, and overturned in thousands of ways. As several of these 
oblique layers which the sea formed in a previous age rise higher 
than the horizontal layers which succeeded them and which sur-
rounded them, the causes which gave these layers their oblique 
orientation also made them protrude above the level of the sea 
and turned them into islands or at least reefs and uneven struc-
tures, whether they were raised again by an extreme condition or 
whether the subsidence caused by a extreme condition with an 
opposite effect made the waters sink. The second result is no less 

                                                 
1Even if we accept that the idea which some geologists hold, that certain strata 

were formed in the oblique position in which we find them now, is true for some 
which would have been crystallized, as Greenough claims, like the deposits which 
encrust the entire insides of jars where gypsum waters are brought to a boil, it is 
quite impossible to apply this idea to those strata which contain shells or rounded 
stones, which could not have waited, suspended in this way, for the formation of 
the binding material which had to h old them together. 
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clear or less proven than the first for anyone who will take the 
trouble to study the monuments which provide evidence for these 
results.  

 

PROOFS THAT THESE REVOLUTIONS HAVE BEEN NUMEROUS 

But the revolutions and changes which are responsible for the 
present state of the earth are not limited to the upsetting of the 
ancient strata and to the ebbing of the sea after the formations of 
new layers.  

When we compare together in greater detail the various layers 
and the products of life which they conceal, we soon realize that 
this ancient sea did not continuously deposit the same type of 
rock nor the remains of animals of the same species, and that each 
of its deposits did not extend over all the surface which the sea 
covered. Successive variations took place, of which only the first 
ones were almost universal; the others appear to have been 
considerably less. The older the layers, the more each of them is 
uniform over a great extent; the newer the layers, the more they 
are limited, the more they are subject to variation over small 
distances. Thus, the changes in the strata were accompanied and 
followed by changes in the nature of the liquid and of the mate-
rials which it held in solution. When certain layers, appearing 
above the water, split the surface of the sea with islands and with 
protruding ranges, different changes could have taken place in 
several particular ocean basins.  

We know that in the midst of such variations in the nature of the 
liquid, the animals which it no urished could not have stayed the 
same. Their species, even their genera, changed with the layers; 
and although there are some returns of species within small dis-
tances, it is true to state, in general, that the shells of the ancient 
layers have forms unique to them, that they disappear gradually 
and do not show up any more in the recent layers, even less in the 
present sea, where we never discover species analogous to them. 
Even several of their genera are not found there. The shells of 
recent layers, by contrast, are generically similar to those which 
live in our seas. In the most recent and least solid of these layers 
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and in certain recent and limited deposits there are some species 
which the most practised eye would not be able to distinguish 
from those which the neighbouring coasts nourish.  

Thus, in animal nature a succession of variations has taken place, 
brought about by changes in the liquid where the animals lived or 
at least by variations which corresponded to those changes. And 
these variations have by degrees brought the classes of aquatic 
animals to their present condition. Finally, when the sea left our 
continents for the last time, its inhabitants did not differ much 
from those which the sea still feeds today.  

We say for the last time, because if we examine with even greater 
care the remains of these organic creatures, we come to discover 
in the middle of the marine strata, even the most ancient ones, 
layers full of animal or vegetable products from land and fresh 
water. In the most recent layers (i.e., the ones closest to the sur-
face) there are some where land animals are buried under masses 
of marine creatures. Thus, not only did the different catastrophes 
which moved the layers gradually make the various parts of our 
continent rise up from the bosom of the waves and reduce the size 
of the sea basin, but this basin has been shifted in several direc-
tions. Often the regions transformed into dry land have been 
covered again by the seas, whether they have sunk, or the waters 
have been merely carried above them. As for the particular matter 
of the soil which the sea uncovered in its last retreat, the part 
which human beings and terrestrial animals live on right now, it 
had already been dry land once and had nourished at that time 
quadrupeds, birds, plants, and land forms of all sorts. Thus, the 
sea which left that land had previously invaded it. The changes in 
the heights of the oceans did not therefore consist only in one 
withdrawal more or less gradual, more or less universal. It was a 
matter of a succession of various irruptions and retreats. The 
result of these has definitely been, however, a general lowering of 
the sea level.  

PROOFS THAT THESE REVOLUTIONS HAVE BEEN SUDDEN 

But it is also really important to note that these irruptions and 
these repeated retreats were not all slow and did not all take place 
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gradually. On the contrary, most of the disasters which brought 
them on have been sudden. That is especially easy to demonstrate 
for the last of these catastrophes, which by a double movement 
inundated and later left dry our present continents or, at least, a 
great part of the land which forms them today. That catastrophe 
left in the northern countries the cadavers of great quadrupeds 
locked in the ice, preserved right up to our time with their skin, 
hair, and flesh. If they had not been frozen as soon as they were 
killed, decay would have caused them to decompose. On the other 
hand, this permanent freezing was not a factor previously in the 
places where these animals were trapped. For they would not have 
been able to live in such a temperature. Hence the same instant 
which killed the animals froze the country where they lived. This 
event was sudden, instantaneous, without any gradual develop-
ment. What is so clearly demonstrated for this most recent catas-
trophe is hardly less so for the ones which came before it. The 
rending, rearranging, and overturning of more ancient layers leave 
no doubt that sudden and violent causes placed them in the state 
in which we see them. The very force of the movements which the 
bodies of water experienced is still attested to by the mountain of 
remains and rounded pebbles interposed in many places between 
the solid layers. Thus, life on this earth has often been disturbed 
by dreadful events. Innumerable living creatures have been vic-
tims of these catastrophes. Some inhabitants of dry land have seen 
themselves swallowed up by floods; others living in the ocean 
depths when the bottom of the sea was lifted up suddenly were 
placed on dry land. Their very races were extinguished forever, 
leaving behind nothing in the world but some hardly recognizable 
debris for the naturalist.  

Such are the conclusions to which we are necessarily led by the 
objects which we meet at every step and which we can verify at 
every instant in almost every country. These huge and terrible 
events are clearly printed everywhere for the eye which knows 
how to read the story in their monuments.  

But what is even still more astonishing and what is no less certain 
is that life has not always existed on the earth and that it is easy 
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for the observer to recognize the point where life began to deposit 
her productions.  

PROOFS THAT THERE WERE REVOLUTIONARY UPHEAVALS BEFORE THE 

EXISTENCE OF LIVING THINGS 

Let us keep climbing. Let us move up towards the great mountain 
ridges, towards the terraced summits of the great ranges. Soon 
these remains of marine animals, these innumerable shells, will 
become increasingly rare and will disappear altogether. We will 
reach layers of a different sort, which will contain no vestiges of 
living things at all. However, they will show by their crystalliza-
tion and by their very stratification that they were also formed in  
a liquid state. Their oblique orientation and their escarpments will 
indicate that they also have been overturned. The manner in 
which they slant under the strata with shells will reveal that they 
were formed before them. Finally the height of their bare and 
bristling peaks rising above all these layers with shells will show 
that these summits had already left the water when the layers with 
shells were formed.  

Such are the famous primitive or primordial mountains which 
cross our continents in different directions, rising up above the 
clouds, separating river basins, holding in their perpetual snow 
the reservoirÓ ×ÈÉÃÈ ÓÕÐÐÌÙ ÔÈÅ ÒÉÖÅÒÓȭ ÓÏÕÒÃÅÓȟ ÁÎÄ ÆÏÒÍÉÎÇ ÓÏÍÅ-
thing like the skeleton and rough framework of the earth.  

From a long way away the eye perceives in the indentations which 
split up the crests, in the sharp peaks which bristle there, evidence 
of the violent manner in which they were uplifted, very different 
from those rounded mountains or hills with long flat surfaces 
where the recent mound always remains in the condition in which 
it was peacefully deposited by the most recent seas.  

These signs become more evident as one approaches. The valleys 
do not have gentle slopes any more or those jutting angles facing 
indentations opposite, which seem to indicate the beds of some 
ancient water course. They grow bigger or smaller without any 
rule. Their waters sometimes extend into lakes; at other times 
they hurtle down in torrents. Sometimes their rocks come sud-
denly together and form transverse dams, from which these same 
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waters fall in cataracts. The ripped-apart strata, revealing on one 
side a sharp perpendicular edge, present on the other side large 
obliquely oriented sections of their surface. They do not corres-
pond in height. Those which, on one side, form the summit of an 
escarpment, disappear on the other and do not reappear any 
more.  

However, some great naturalists have managed to demonstrate 
that, in the middle of all this disorder, a certain order still reigns 
and that these immense ranges, as bristling and overturned as 
they all are, themselves follow a succession which is almost the 
same in all the large mountain ranges. The granite, they say, 
which forms the central crests of most of these ranges and which 
is the highest of all the rocks, is also the rock which disappears 
under all the others. It is the most ancient of those which we have 
been given to see in the place which nature put it, whether it owes 
its origin to a universal liquid which, in earlier times, held every-
thing in solution, or whether it was the first rock established by 
the cooling of a large fused mass or even by evaporation.

1
 Foliated 

rocks lean on the flanks of the granite and form the lateral crests 
of these large mountain ranges. Schists, porphyries, sandstones, 
and talus are mixed together in the strata. Finally granular mar-
bles and other calcareous rocks without shells, resting on schists, 
form the outer peaks, lower terraces, and foothills of these ranges, 
and are the last work by which this unknown liquid, this sea with-
out inhabitants, seemed to have prepared the materials for the 
mollusks and zoophytes which soon must have deposited on the 
bottom an immense quantity of their shells or their coral. We 
even see the first products of these mollusks, these zoophytes, 
showing up in small numbers here and there among the latest 
layers of these primitive formations or in the part ÏÆ ÔÈÅ ÅÁÒÔÈȭÓ 
crust which geologists have called the transitional areas. In these 

                                                 
14ÈÅ -ÁÒÑÕÉÓ ÏÆ ,ÁÐÌÁÃÅȭÓ ÃÏÎÊÅÃÔÕÒÅ ÔÈÁÔ ÔÈÅ ÍÁÔÅÒÉÁÌÓ ×ÈÉÃÈ ÍÁËÅ ÕÐ ÔÈÅ ÅÁÒÔÈ 

could at first have been vapours [sous forme élastique] and, in cooling, taken on 
successively the consistency of liquid and finally solidified, is well backed up by the 
recent experiments of Mitscherlich. From all the constituent parts, he has created 
several of the mineral types which make up the primitive mountains, by having 
them crystallize through the heat in a high-temperature furnace. 
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places we meet here and there layers with shells interposed with 
some granites more recent than the others, among various schists 
and between some late beds of granular marble. The life which 
wished to seize hold of this earth seems in these early times to 
have fought with inert nature, which had previously dominated. 
Only after a relatively long time did life clearly get the upper 
hand, so that to life alone belonged the right to continue and to 
increase the solid outer layer of the earth.  

Thus, it cannot be denied that the masses which today form our 
highest mountains were originally in a liquid state; for a long time 
they were covered by waters which did not sustain any living 
thing. Changes did not take place in the nature of the materials 
deposited only after the appearance of life. The masses formed 
previously changed, as well as those which were formed later. 
They have similarly provided evidence of the violent alterations in 
their positions. Some of these transformations took place at the 
time when these masses existed by themselves and were not 
covered with layers of shells. We have the proof of that in the 
overthrusting, tearing apart, and fissures which can be observed in 
their strata, as well as in those of later land masses, which, indeed, 
are more numerous and more marked.  

But these primitive structures have experienced still other uphea-
vals since the creation of the secondary formations and have 
perhaps caused or at least shared some of those which these sec-
ondary formations have themselves undergone. There are, in fact, 
considerable sections of primitive rocks totally bare, although in a 
lower location than many of the secondary formations. How could 
these not have been covered over again unless they been made to 
appear since the creation of these secondary formations? We find 
many voluminous blocks of primitive materials scattered in cer-
tain countries on the surfaces of secondary formations, separated 
by deep valleys or even by the arms of the sea from the peaks and 
crests where these blocks could have originated. It must be the 
case either that some eruptions threw them there or that the low 
places which stopped their movement did not exist at the time of 
their transport, or finally perhaps that the motion of the waters 
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which carried them surpassed in violence anything which we can 
imagine nowadays.

1
 

Here then is a collection of events, a series of periods earlier to the 
present times, whose sequence can be verified without doubt, al -
though the lengths of the intervals cannot be defined with pre-
cision. There are so many items which indicate the measure and 
the direction of this ancient chronology.  

                                                 
1
3ÁÕÓÓÕÒÅȭÓ ÁÎÄ $ÅÌÕÃȭÓ 4ÒÁÖÅÌÓ ÐÒÏÖÉÄÅ Á ÍÕÌÔÉÔÕÄÅ ÏÆ ÔÈÅÓÅ ÓÏÒÔÓ ÏÆ ÆÁÃÔÓȢ !ÎÄ 

these geologists have concluded that these effects could scarcely have been pro-
duced except by enormous eruptions. De Buch and Escher have concerned them-
selves more recently with this problem. The report of the latter, included in La 
Nouvelle Alpina of Stein-Müller, Volume I, presents a remarkable overall picture of 
this matter. Here is an approximate summary: Those blocks scattered in the low 
lands of Switzerland or Lombardy originate in the Alps and have come down the 
length of the valleys. There are samples of them everywhere, of every size, right up 
to fifty thousand cubic feet, in the large stretch which separates the Alps from the 
Jura. They occur on the slopes of the Jura facing the Alps right up to elevations of 
four thousand feet above sea level. They are on the surface or in the shallow layers 
of sediments, but not in those of sandstone, molasse [soft sandstone] or pud-
dingstone, which fill almost all the space in question. They are found sometimes 
isolated, sometimes piled up. The height of their location is independent of their 
size. Only the small ones appear at times a little worn. The large ones are not at all 
eroded. Those which belong to each river basin are found, upon inspection, to be 
of the same composition as the mountain summits or the flanks of the valley 
heights where the waters of this river arise. We already see them in these valleys, 
and they accumulate there, especially in those places which come in front of a 
certain narrowing. They have moved over the passes when the passes are not more 
than four thousand feet. And then we see them on the back side of the crests in the 
cantons between the Alps and Jura and even on the Jura. They are seen in the 
greatest numbers and at the highest elevations facing the entrances to the Alpine 
valleys. Those in between were not carried so high. In the Jura mountains, further 
from the Alps, they do not occur except in narrow places facing the openings of the 
closer ranges.  

From these facts, the author infers that the transport of these blocks has taken 
place since the time when the sandstone and the puddingstone were deposited, 
ÔÈÁÔ ÔÈÅ ÔÒÁÎÓÐÏÒÔ ×ÁÓ ÐÅÒÈÁÐÓ ÂÒÏÕÇÈÔ ÁÂÏÕÔ ÂÙ ÔÈÅ ÌÁÓÔ ÏÆ ÔÈÅ ÅÁÒÔÈȭÓ ÕÐÈÅÁÖÁÌÓȢ 
He compares this transport to that which still takes place with torrents. But the 
objection concerning the massive size of these blocks and of the deep valleys down 
which they must have passed seems to us to constitute a major criticism of this 
part of his hypothesis. 
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EXAMINATION OF THE CAUSES WHICH ARE STILL AT WORK TODAY ON 

THE SURFACE OF THE EARTH 

Let us now consider what happens today on the earth; let us ana-
lyze the causes which still disturb its surface and determine the 
ÐÏÓÓÉÂÌÅ ÅØÔÅÎÔ ÏÆ ÔÈÅÉÒ ÅÆÆÅÃÔÓȢ 4ÈÉÓ ÐÁÒÔ ÏÆ ÅÁÒÔÈȭÓ ÓÔÏÒÙ ÉÓ ÁÌÌ ÔÈÅ 
more important, because for a long time we thought we could 
explain earlier revolutionary upheavals by present causes, just as 
we readily explain past events in political history, when we know 
well the passions and the intrigues of our own times. But we are 
going to see that unfortunately things are not the same in the 
ÈÉÓÔÏÒÙ ÏÆ ÐÈÙÓÉÃÓȢ 4ÈÅ ÔÈÒÅÁÄ ÏÆ ÔÈÅ ÐÒÏÃÅÓÓÅÓ ÉÓ ÂÒÏËÅÎȠ ÎÁÔÕÒÅȭÓ 
march has changed; and none of the agents which she uses today 
would have been sufficient to produce these ancient works.  

There now exist four active causes which contribute to altering 
the surface of our continents: rains and thaws, which erode the 
steep mountains and throw debris at their feet; the moving wa-
ters, which carry away this debris and go on to deposit it in places 
where their current slows down; the sea, which undermines the 
foot of high coasts to create cliffs there and which throws back 
mounds of sand onto coasts of low elevation; and finally volca-
noes, which break through solid strata and raise or scatter on the 
surface piles of the material which they emit.

1
  

COLLAPSES 

In all those places where the broken strata expose their edges on 
sheer faces, every spring and even with each storm, fragments of 
their materials fall at the bottom, pieces which become round by 
rolling over each other. The pile of these fragments takes on a 
slope determined by the laws of cohesion, so as to form in this 
way at the foot of the escarpment a mound more or less high 
according to the quantity of the falling material. These mounds 
form the sides of the valleys in all the high mountains and get 

                                                 
1On the changes in the surface of the earth known by history or by tradition and 

consequently brought about by causes presently at work, see the German work of 
von Hof, in 2 volumes in-80. Goth. 1822 and 1824. The facts have been collected 
there with equal care and scholarship. 
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covered with a rich vegetation when the falling rocks from above 
begin to get less frequent. But their lack of solidity makes them 
subject to collapse themselves when they are undermined by 
streams. And thus it is that towns, rich and populous districts, 
find themselves buried under what falls from a mountain, that the 
course of rivers is interrupted, and that lakes form in places 
previously fertile and pleasant. But these large landslides are for-
tunately rare, and the major influence of these hills of debris is to 
furnish materials for the destructive work of water torrents.  

ALLUVIAL DEPOSITS 

The waters falling on the crests and summits of mountains, the 
vapours condensing there, or the melting snows descend by an 
infinite n umber of small rivulets down along the slopes; they 
remove small bits of the slope and leave traces of their passage in 
light grooves. Soon these trickles come together in more clearly 
marked channels, which cut into the surface of the mountains. 
They flow out through deep valleys, which collect water at the 
foot of the mountains, and thus go on to form the streams and 
rivers which carry back to the sea the waters which the sea had 
given to the atmosphere. When the snows melt or there is a 
storm, the volume of these mountain waters, suddenly augment-
ed, rushes forward with a speed proportional to the slopes. The 
waters go on to collide violently with the foot of the mounds of 
debris which cover the sides of all the high valleys. They carry 
away with them the already rounded fragments which make up 
these mounds; they smooth and polish them further by friction. 
But as they come to more level valleys, where their current slows 
down, or to larger basins where they can spread out, the waters 
deposit on the shore the largest stones which they have been 
rolling. The smaller debris is deposited lower down. Only the 
smallest pieces or the most imperceptible silt particles reach the 
large channel of the river. Often, indeed, the course of these wa-
ters, before forming the large river lower down, must cross a large, 
deep lake, where the silt is deposited, and from the lake the water 
comes out clear again. But the lower rivers and all the streams 
which arise in the lower mountains or in the hills produce also in 
the areas through which they run effects more or less analogous to 



26 

 
those of the high mountain torrents. When they are swollen by 
large rainstorms, they attack the foot of earthy or sandy hills 
which they encounter in their flow and carry material from it onto 
the low areas, which they flood. Each inundation takes away a 
certain amount. Finally, when the rivers reach large lakes or the 
sea, when the speed which carries along the silt particles begins to 
stop completely, the particles are deposited on the shores of the 
river mouth. They end up creating there land which pushes the 
shore out, and if this coast is such that the sea, in its turn, throws 
up sand and contributes to this accumulation, there are thus cre-
ated provinces, entire kingdoms, generally the most fertile and 
soon the richest in the world, if the governments let industry do 
its work there in peace.  

 

 

DUNES 

The effects which the sea produces in the absence of an inter-
action with rivers are much less pleasant. When the coast is low 
and the bottom sandy, the waves push the sand towards the shore. 
With each backward surge the sand dries off a little, and the wind, 
which almost always blows from the sea, throws it onto the beach. 
Thus, dunes are formed, these small mountains of sand which, if 
human industry does not manage to fix them in place with suit-
able vegetation, move slowly but inexorably towards the interior 
lands and cover fields and houses, because the same wind which 
lifts the sand from the shore onto the dune throws it from the top 
of the dune onto the side away from the sea. If the sand and the 
water lifted off with it are of the sort which can form a durable 
binding material, the shells and bones thrown onto the shore will 
become encrusted with it; the woods, trunks of trees, and plants 
which grow close to the sea will be covered over with these 
aggregates. And thus will originate what can be called hardened 
dunes, like the ones which are seen on the coasts of New Holland 
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[Australia] . One can get a clear idea of them in the description 
which the late Perron has left.

1
  

CLIFFS 

When, by contrast, the coast is elevated, the sea, which can throw 
nothing up on it, carries on a destructive action. Its waves eat 
away at the foot and make all the height into a steep cliff, because 
the highest parts find themselves without support and fall contin-
ually into the water. There they are agitated in the flood tides 
until the softest and the loosest parts disappear. After being forc-
ibly rolled around in all direction by the waves, the hardest parts 
form rounded pebbles or that sand which finishes by accumu-
lating in sufficient quantity to serve as a rampart at the foot of the 
cliff.   

Such is the action of the waters on the firm land. We see that it 
usually occurs in a process of levelling off and that this levelling 
off does not go on indefinitely. The debris from the great moun-
tain crests carried into the valleys; their particles from the hills 
and the plains carried right to the sea; alluvial deposits extending 
the coasts at the expense of the high placesɂthese are the limited 
effects to which vegetation generally sets some limit. And this 
process assumes the pre-existence of mountains, valleys, plains, 
and, in short, all the unevenness of the earth, and it could not 
therefore have been the origin of this unevenness. The dunes are a 
phenomenon even more limited, both with regard to their height 
and their horizontal extent. They have no connection at all with 
those enormous masses [deserts] whose origin geology is search-
ing for.  

As to the action which the waters carry out in their own depths, 
we cannot understand that very well; we can, however, to a cer-
tain extent determine its limits.   

DEPOSITS UNDER THE WATERS 

                                                 
1In his Voyage aux Terres Australes, Vol. I, p. 161. 
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Lakes, ponds, swamps, openings to the sea where the streams fall, 
especially when the latter come down steep neighbouring hill-
sides, deposit on their bottoms piles of silt, which would end up 
by filling in the waters if we did not take the trouble to clean them 
out. The sea also throws its sludge and sediments into ports and 
coves, into all places where its waters are the most tranquil. The 
interactions of the currents shape into piles or throw up onto 
beaches the sand which they take forcibly away from the bottom 
of the sea, in the process creating also sand banks and shallows.  

STALACTITES 

Certain waters, after having dissolved the calcareous substances 
by means of the carbonic acid which is present in them in large 
amounts give rise to crystals when this acid can evaporate, thus 
forming stalactites and other concretions. There exist strata which 
have crystallized haphazardly in fresh water sufficiently extensive 
to be compared to some of those which the ancient sea left. 
Everyone knows the famous limestone quarries in the neighbour-
hood of Rome, and the rocks of this stone which the River Teve-
rone tears away and continuously works into different shapes. 
These two sorts of actions can combine; the deposits accumulated 
by the sea can be solidified by stalactites. When, by chance, 
springs with a great deal of calciferous material or containing 
some other substance in solution happen to fall on the places 
where these mounds are formed, then there can appear aggregates 
where the products of the sea and those of fresh water can com-
bine. The shores of Guadeloupe are like this; they provide shells of 
the sea and land and human skeletons all together. Another 
similar example is the sandpit in the region of Messina, described 
by Saussure, where the sandstone is formed by the sands which 
the sea deposits there and which consolidate in that location.  

LITHOPHYTES 

In the torrid zone, where there are numerous species of litho-
phytes and where they develop prolifically, their stony trunks are 
intertwined into rocks and reefs and rise right up to the level of 
the water, close off the entry to ports, and create terrible traps for 
navigators. By throwing sand and silt on the top of these reefs, the 
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sea sometimes raises the surface above its own level and turns 
them into islands which a rich vegetation soon brings alive.

1
  

ENCRUSTATIONS 

It is also possible that in some places animals with shells, as they 
die, leave behind their petrified remains and that, in association 
with silt of varying solidity or with other binding materials, they 
form extensive deposits or varieties of shelled layers. But we do 
not have any proof that the sea might today encrust these shells 
with a covering as compact as marbles or sandstones, or even the 
rough limestone which we see enveloping the shells in our own 
strata. Even less do we find that the sea deposits anything of the 
more solid strata, the ones with more silica, formed before the 
layers containing shells.  

In short, all these causes combined would not appreciably change 
the level of the sea, would not lay down a single stratum above 
this level, and, most importantly, would not produce the slightest 
mound on the surface of the earth.  

It has been well urged that the sea has experienced a general dimi-
nution and that people have observed this in some places on the 
shores of the Baltic Sea.

2
 But whatever the causes of these phe-

nomena, it is certain that they are not universal and that in the 
majority of ports where people are very interested in observing  
the height of the sea and where established ancient works provide 
adequate means to measure the variations, the average sea level is 
constant. There is no general lowering, no universal encroach-
ment of the land on the sea. In other places, like Scotland and 

                                                 
1See Observations faites dans la mer du Sud, by R. Forster. [4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: a 

lithophyte is a plant that grows on rock]. 
2It is a common opinion in Sweden that the sea is decreasing and that people ford 

or go on dry land in many places where that was not possible earlier. Some very 
knowledgeable men have shared this popular view; and de Buch adopts it so far as 
to suppose that the entire land mass of Sweden is rising little by little. But it is 
remarkable that people have not made or at least not published the consistent and 
precise observations necessary to confirm a fact put forward for so long, something 
which would not admit of the slightest doubt if, as Linnaeus claims, this difference 
in level proceeds at a rate of four and five feet per year. 
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several points in the Mediterranean, people think they have per-
ceived, by contrast, that the sea is rising and today covers beaches 
previously above sea level.

1
  

VOLCANOES 

The action of volcanoes is more limited, even more local than all 
those which we have just mentioned. Although we do not have 
any clear idea about how nature maintains these violent furnaces 
at such great depths, we do judge clearly by their effects the 
changes which they could have produced on the surface of the 
earth. When a volcano announces its presence, after some trem-
ors, some shaking of the earth, it creates an opening for itself. 
Some rocks and cinders are thrown far out, and lavas erupt. The 
most viscous part runs out in long trails. The less viscous part 
stops at the edge of the opening and raises its contour, forming 
there a cone complete with a crater. Thus, volcanoes pile up on 
the surface materials previously buried in the depths, after having 
modified those materials. They form mountains. They have in 
earlier times covered some parts of our continents and have given 
rise suddenly to islands in the middle of the sea. But these 
mountains and islands were always composed of lavas. All their 
materials have gone through the effects of fire. Their shape is 
determined in accordance with the nature of materials which have 
run down from an elevated place. The volcanoes thus do not raise 
up or knock over the strata which cross their opening. And if 
some causes working in these depths have contributed in some 
cases to raise large mountains, these are not volcanic actions as 
they exist in our times.  

                                                 
1Robert Stevenson, in his Observations on the Bed of the North Sea and of the 

Channel, maintains that the level of these seas has continually risen very per-
ceptibly during the last three centuries. Fortis says the same thing about certain 
places in the Adriatic Sea. But the example of the Temple of Serapis, near Pozzouli, 
proves that the edges of this sea can naturally rise and sink locally in many places. 
On the other hand, there are thousands of docks, roads, and other construction 
works built along the sea by the Romans, from Alexandria right up to Belgium, 
whose height relative to the sea has not varied. 
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Thus, to repeat what we have said, it is vain for someone to seek 
in the forces which affect the surface of the earth today causes 
sufficient to produce the upheavals and catastrophes whose traces 
ÔÈÅ ÅÁÒÔÈȭÓ ÓÕÒÆÁÃÅ ÓÈÏ×Ó ÕÓȢ !ÎÄ ÉÆ ÓÏÍÅÏÎÅ ×ÉÓÈÅÓ ÔÏ ÒÅÓÏÒÔ ÔÏ 
constant external forces known nowadays, among them he will 
not fi nd sufficient reasons for such revolutionary upheavals.  

CONSTANT ASTRONOMICAL CAUSES 

The pole of the earth moves in a circle around the pole of the 
ecliptic;

1
 its axis inclines more or less on the plane of this same 

ecliptic. But these two movements, whose causes nowadays are 
understood, are carried out in known directions and within 
known limits, and they are not at all proportional to effects like 
those whose magnitude we have just established. In every case, 
their excessive slowness would prevent them from being capable 
of explaining the catastrophes which we have just shown to have 
been sudden.  

This last rationale applies to all slow actions which people have 
imagined, without doubt in the hope that their existence could 
not be denied, because it would always be easy to maintain that 
their very slowness renders them imperceptible. Whether this is 
true or not is inconsequential. Such forces explain nothing, since 
no slow action could have produced these sudden effects. Thus, 
whether there was a gradual diminution of the waters, whether 
the sea carried solid material in all directions, whether the tem-
perature of the earth decreased or increased, none of these has 
overturned the strata, enclosed in ice large quadrupeds with their 
flesh and pelt, put on dry land shell fish still as well preserved 
today as if they had been caught while still alive, or finally des-
troyed entire species and genera.  

These arguments have forcibly impressed the great majority of 
naturalists. And among those who have sought to explain the 
present state of the earth, hardly anyone has attributed it entirely 

                                                 
1
[4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: The ecliptic is the circle described by the apparent annual 

motion of the  sun through the stars, as seen from the earth.] 
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to slow causes, even less to causes working before our very eyes. 
This need to seek causes different from those which we see at 
work now is the same need which has led them to dream up so 
many extraordinary conjectures and made them commit errors 
and lose themselves in contradictions, so that the very name of 
their science, as I have said elsewhere, has for a long time been a 
subject of mockery for some prejudiced people who looked only at 
the systems which this situation created and who forgot the long 
and important series of established facts which it has made 
known.

1
  

ANCIENT SYSTEMS OF GEOLOGISTS 

For a long time we have accepted only two events, two periods of 
changes on the earth: the Creation and the Flood. All the efforts of 
geologists have tended to explain the present state of the earth by 
imagining a certain original state, later modified by the Flood. 
Each of them has speculated also about the nature of the causes, 
the actions, and effects of these events.  

Thus, according to one,
2
 the earth was first given a smooth and 

light crust which covered seas in the depths and which broke 
open to produce the Flood. Its debris formed the mountains. 
According to another,

3
 the Flood was caused by a momentary 

suspension of mineral cohesion. The mass of earth was entirely 
dissolved, and the mixture penetrated by shellfish. According to a 
third,

4
 God raised the mountains in order to make the waters 

which had produced the Flood flow out, and put the mountains in 
places where there were the most rocks, because otherwise it 
would have been impossible for them to stay up. A fourth created 
the earth with the atmosphere of a comet and had it overwhelmed 

                                                 
1When I made these remarks, I announced a fact which we witness every day. But I 

did not maintain that I was expressing my own opinion, as some worthy geologists 
appear to have believed. If some ambiguity in my phrasing was the cause of their 
mistake, I make my apologies to them here. 
2Burnet, Telluris Theoria sacra. Lond. 1681. 
3Woodward, Essay towards the natural history of the Earth , London, 1702. 
43ÃÈÅÕÃÈÚÅÒȟ -ïÍȢ ÄÅ Ìȭ!ÃÁÄȢ ΫαΪβȢ 
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by the tail of another comet.

1
 The heat which remained from its 

first origin excited all the living creatures to sin. Thus, they were 
all drowned, except the fish, who had apparently less excitable 
passions.  

We see that, while entrenching themselves entirely within the 
limits set by the Book of Genesis, naturalists still gave themselves 
a sufficiently wide scope. They found themselves soon at an 
impasse. And when they succeeded in seeing the six days of the 
Creation as so many indefinite periods, so that centuries of time 
did not matter to them, t heir systems took flight in proportion to 
the lapses of time which they had at their disposal.  

Even the great Leibnitz amused himself, like Descartes, by making 
the earth an extinguished star, a glazed globe, on which vapours, 
falling down at the time of its cooling, formed the seas which later 
deposited calcified earth.

2
  

Demaillet covered the entire globe with water for thousands of 
years. He had the waters gradually ebb. All the land animals at 
first lived in the sea. Even man started as a fish. And the author 
asserts that it is not rare to meet in the ocean fish which are still 
only half human, but from them the species will become com-
pletely human one fine day.

3
   

"ÕÆÆÏÎȭÓ ÓÙÓÔÅÍ ÉÓ ÍÅÒÅÌÙ Á ÄÅÖÅÌÏÐÍÅÎÔ ÏÆ ,ÅÉÂÎÉÔÚȭÓȟ ÏÎÌÙ ×ÉÔÈ 
the addition of a comet which, by a violent shock, caused the sun 
to emit the liquid mass of the earth at the same time as the masses 
of all the planets. From this theory one result is firm dating. For, 
by the present temperature of the earth, we can know how long it 
has been cooling. And since the other planets left the sun at the 
same time as the earth, we can calculate how many centuries the 
large ones still have to cool and to what point the small ones are 
already frozen.

4
  

                                                 
1Whiston, A New Theory of the Earth (London, 1708). 
2Leibnitz. Protogæa. Act. Lips. 1683; Gott. 1749. 
3Telliamed. Amsterd. 1748. 
4Théorie de la terre, 1749; and Époques de la nature, 1775. 
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MORE RECENT SYSTEMS 

In our time, freer spirits than ever before have also wished to busy 
themselves with this important subject. Certain writers have 
ÒÅÐÒÏÄÕÃÅÄ ÁÎÄ ÅÎÏÒÍÏÕÓÌÙ ÅØÔÅÎÄÅÄ $ÅÍÁÉÌÌÅÔȭÓ ÉÄÅÁÓȢ 4ÈÅÙ 
claim that all was liquid at the beginning, that the liquid engen -
dered at first very simple animals, like monads or other micro-
scopic infusorian species, and that, with the passage of time and 
the development of different habits, the animal races became 
more complex and diversified to the point where we see them 
today. It was all these races of animals who converted the water  
of the sea by degrees into calcified earth. The plants (on the origin 
and changes of which no one tells us anything) for their part 
turned this water into clay. But these two earths, by force of being 
stripped of the characters which life had imprinted on them, 
resolved themselves, in the last analysis, into silica. And lo and 
behold, for this reason the oldest mountains contain more silica 
than the others. All solid parts of the earth therefore owe their 
origin to living things, and without that life the earth would be 
still entirely liquid.

1
  

3ÏÍÅ ÏÔÈÅÒ ×ÒÉÔÅÒÓ ÈÁÖÅ ÐÒÅÆÅÒÒÅÄ +ÅÐÌÅÒȭÓ ÉÄÅÁÓȢ ,ÉËÅ ÔÈÉÓ ÇÒÅÁÔ 
astronomer, they give the earth itself vital faculties. According to 
them, a fluid circulates in the earth, and an assimilation takes 
place just as in animated bodies. Each of its parts is alive. Every 
elementary molecule has instinct and will; they attract and repel 
each other according to antipathies and sympathies; each sort of 
mineral can change immense masses into its own nature, as we 
convert our food into flesh and blood. The mountains are the res-
piratory organs of the earth, and the schists are the organs of sec-
retion. Through them sea water is decomposed to create the 
volcanic eruptions. The seams finally are the decaying parts, the 

                                                 
1See La Physique de Rodig, p. 106, Leipzig, 1801; and page 169 of the second volume 

of Telliamed, as well as a countless number of new works in German. Lamarck is 
the one who has developed in recent times this system in France with the most 
persistence and the most sustained wisdom in his Hydrogéologie and Philosophie 
zoologique. 
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abscesses of the mineral kingdom, and the metals a product of 
decay and illness. That is why almost all of them feel unpleasant.

1
  

Even more recently, a philosophy which substitutes metaphors for 
rational argument, starting with the system of absolute identity or 
pantheism, ascribes the origin of all phenomena or, what in its 
eyes is the same thing, of all beings, to polarization, like the two 
electricities, by calling all opposition, all difference, polarization. 
Whether we consider situation, nature, or function, this belief 
sees opposition in the following succession: God and the world, in 
the universe the sun and the planets, in each planet the solid and 
the liquid, and following this course, changing as necessary its 
tropes and its allegories, it reaches even the final details of organic 
species.

2
  

I must confess, however, that above we have selected extreme 
examples and that not all geologists have carried the airing of 
their conceptions as far as those we have just cited. However, 
among those who have proceeded with more reserve and who 
have not looked for methods outside ordinary physics or che-
mistry, how much diversity and contradiction still rule!   

DIVERGENCES OF ALL SYSTEMS 

According to one, everything was precipitated successively by 
crystallization and deposited almost in the same way as it still 
exists. But the sea, which covered everything, ebbed by degrees.

3
 

According to another, the materials of the mountains are 
constantly eroded, carried by rivers, from where they go to the 
bottom of the sea, get heated by an enormous pressure, and form 

                                                 
1The late Patin showed much spirit in maintaining these fantastic ideas in several 

ÁÒÔÉÃÌÅÓ ÉÎ ÔÈÅ .ÏÕÖÅÁÕ $ÉÃÔÉÏÎÎÁÉÒÅ Äȭ(ÉÓÔÏÉÒÅ ÎÁÔÕÒÅÌÌÅȢ 
2One needs to see this application of pantheism to geology especially in the works 

of Steffens and Oken. 
3Delametherie introduces crystallization as the main cause in his Géologie. 



36 

 
layers. One day the heat which hardens these layers will lift them 
up again violently.

1
  

A third supposes the liquid divided into a multitude of lakes ar-
ranged in amphitheatres one above the other, which, after having 
deposited the strata with shells successively broke their dams to 
fill the ocean basin.

2
 By contrast, according to a fourth, tides of 

seven to eight hundred toises have from time to time carried away 
the depths of the seas and thrown them on the mountains and 
hills, in the valleys, or on the original continental plains.

3
  

A fifth has fall successively from the sky, like meteoric stones, the 
various fragments of which the earth is composed and which carry 
in the unknown beings whose remains they conceal the imprint of 
their foreign origin.

4
 A sixth makes the earth hollow and places 

there a magnetic core, which moves itself, under the influence of 
comets, from one pole to the other, pulling with it the centre of 
gravity and the mass of the seas, thus alternately flooding the two 
hemispheres.

5
  

We could cite still twenty other systems every bit as different as 
the above. And, just to make sure there is no mistake about it, our 
intention is not to criticize the authors of these systems. On the 
contrary, we recognize that these ideas have generally been con-
ceived by men of intelligence and wisdom, who have not ignored 
the facts, several of whom have even travelled for a long time to 
examine them and have gathered a great deal of important scien-
tific information.   

CAUSES OF THESE DIVERGENCES 

                                                 
1Hutton and Playfair: Illustrations of the Huttonian Theory of the Earth. Edin. 

1802. 
2Lamanon, in various places in the Journal de Physique, following Michaëlis and 

several others. 
3Dolomieu, ibid. [TraÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: A toise is equivalent to 6.39 English feet or 1.95 

metres] 
4Messrs de Marschall, Researches Respecting the Origin and Development of the 

Present Order of the World, Giessen, 1802. 
5M. Bertrand: Periodic Renewal of the Terrestrial Continents, Hamburg, 1799. 
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From where then could such disagreements come in the solutions 
to a common problem among men who set out with the same 
principles to resolve it? Could it not be the case that the condi-
tions of the problem have never all been taken into account, that 
the problem remains, right up to today, poorly defined and capa-
ble of several answers, all equally good when we generalize about 
this or that condition, all equally bad when a new condition has 
just been recognized or when our attention thinks back to some 
acknowledged but overlooked condition?  

THE NATURE AND CONDITIONS OF THE PROBLEM 

To abandon this mathematical language, we will say that almost 
all the authors of these systems, having paid attention only to 
certain difficulties which struck them more than others, deter -
mined to resolve those difficulties by more or less plausible means 
and put aside other difficulties, just as numerous and just as im-
portant. One person, for example, has seen only the difficulty of 
the changing level of the seas. Another has seen only the problem 
of having all the terrestrial substances dissolve in the same single 
liquid. Finally, yet another has seen only the problem of having 
animals which he thought were from the torrid  zone living in the 
glacial zone. Exhausting their intellectual energies on these ques-
tions, they thought they had done everything in imagining some 
means or other of answering them. Furthermore, by neglecting in 
this way all other phenomena, they did not always dream of de-
termining with precision the measure and the limits of those 
phenomena which they were seeking to explain.  

This point is particularly true for the secondary formations, which, 
however, form the most important and the most difficult par t of 
the problem. For a long time we have concerned ourselves only 
very slightly with sorting out the sequence of layers which place 
the strata on top of each other and the relationships between 
these layers and the plant and animal species whose remnants 
they contain.  

Are there animals and plants which are unique to certain layers  
and which do not occur in others? What are the species which 
appear first or those which come later? Do these two types of 
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species sometimes appear together? Is there an alternating pattern 
in their return or, in other words, do the first ones return for a 
second time, and then do the second ones disappear? Have these 
animals and plants all lived in the areas where we find their 
remains, or are there any which were carried there from some-
where else? Are they still alive today somewhere, or have they 
been destroyed completely, or in part? Is there a constant con-
nection between the age of these layers and the similarity or 
dissimilarity between their fossils and living things? Is there a 
climatic connection between fossils and those living things which 
resemble them the most? Is it possible to conclude that the trans-
port of these beings, if there was one, took place from north to 
south or from east to west, or by radiating out and mixing? And 
can we distinguish the epochs of these transports by the layers 
which carry the imprints of them?  

7ÈÁÔ ÉÓ ÔÈÅÒÅ ÔÏ ÓÁÙ ÁÂÏÕÔ ÔÈÅ ÃÁÕÓÅÓ ÏÆ ÔÈÅ ÅÁÒÔÈȭÓ ÐÒÅÓÅÎÔ ÃÏÎ-
dition, if one cannot reply to these questions, if one has not yet 
sufficient reason for choosing between the affirmative and the 
negative? Now, it is only too true that for a long time none of 
these points has been resolved beyond doubt and that we have 
hardly even dreamed that it would be good to clarify them before 
making up a system.  

REASON FOR THE NEGLECT OF THESE CONDITIONS 

We will discover the reason for this odd situation if we reflect that 
geologists have all been either museum naturalists, who hardly 
ever examined the structure of mountains on their own, or min-
eralogists, who have not studied with sufficient detail the innu -
merable varieties of animals and the infinite complexity of their 
various parts. The first have only made systems; the latter have 
provided excellent observations: they have truly laid down the 
foundati ons of the science. But they have not been able to raise an 
edifice upon it.  

 

 

PROGRESS OF M INERAL GEOLOGY 
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In fact, the purely mineral part of the important problem of the 
theory of the earth has been studied with an admirable care by de 
Saussure and developed astonishingly since by Werner and the 
numerous knowledgeable pupils he has trained.  

The first of these famous men [de Saussure] for twenty years 
carefully traversed the most inaccessible areas, attacking in one 
way or another the mountains of the Alps by all their faces and 
fissures. He has revealed to us the entire disorder of the primitive 
formations and has traced very clearly the boundary which distin-
guishes them from the secondary formations. The second man 
[Werner] , profiting from the numerous  excavations made in the 
country which has the oldest mines [Saxony], has established the 
laws of the succession of strata. He has shown their respective 
ages and followed each of them in all its changes. From him, and 
from him alone, reliable geology will begin, so far as the mineral 
composition of the strata is concerned. But neither Werner nor de 
Saussure paid the strict attention necessary to sort out the species 
of organic fossils in each type of layer, since the time the number 
of known animals has increased so enormously.  

True, other scholars studied the fossil remains of organic bodies. 
They collected them and drew copies of them by the thousands. 
Their works will be valuable collections of materials. But more oc-
cupied with animals or with plants, considered in themselves, 
than with the theory of the earth, or looking upon these petrified 
remains or these fossils as curiosities rather than as historical 
documents or, finally, contenting themselves with partial expla-
nations for the deposit of each piece, they have almost always 
neglected to seek out general laws concerning the position or the 
relationship of the fossils to the strata.  

IMPORTANCE OF FOSSILS IN GEOLOGY 

However the idea of this research [into the relationships between 
the fossils and the strata] was very natural. How did we not see 
that it is to fossils alone that we owe the birth of a theory of the 
earth, that, without them, we would perhaps never have dreamed 
that in the formation of the earth there was a succession of epochs 
and a series of different events? Fossils alone, in fact, establish 
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reliably that the earth has not always had the same crust, for we 
are certain that they must have lived on the surface before being 
thus buried deep below. It is only by analogy that we have applied 
to primitive formations the conclusion which the fossils provide 
directly about the secondary formations, and if we had only 
formations without fossils, no one could have claimed that these 
formations had not been formed all together.  

Moreover, even though our knowledge of fossils has remained 
slight, it is once more through them that we have come to under-
ÓÔÁÎÄ ÔÈÅ ÌÉÔÔÌÅ ×Å ÄÏ ËÎÏ× ÁÂÏÕÔ ÔÈÅ ÎÁÔÕÒÅ ÏÆ ÔÈÅ ÅÁÒÔÈȭÓ ÒÅÖÏ-
lutionary upheavals. They have taught us that the layers which 
contain them were deposited gently in a liquid, that their vari -
ations corresponded to those of the liquid, that their exposure was 
brought about by the movement of this liquid, and that this expo-
sure happened more than once. None of this would be certain 
without fossils  

The study of the mineral aspects of geology, which is no less 
necessary and which, indeed, has for the practical arts a much 
greater utility, is nevertheless a lot less instructive concerning the 
matters under discussion.  

We are in the most abysmal ignorance about the causes which 
could have created the variety in the materials which compose the 
strata. We do not even know the agents which could have held 
some of them in solution. We still argue about several, whether 
they owe their origin to water or to fire . Basically we could see 
before that we are in agreement on only a single point: we know 
that the sea has changed its position. And how do we know that, if 
not by the fossils?  

The fossils which have given birth to the theory of the earth have, 
at the same time, thus given the principal clues, the only ones 
which up to this point have been generally recognized.  

This idea was the one which encouraged me to busy myself with 
the subject. But the field is immense. One man alone could with 
difficulty deal cursorily with a very small part of it. It was there-
fore necessary to make a choice, and I soon made it. The class of 
fossils which is the object of this work [quadruped fossils] attrac-
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ted me at first sight, because I saw that it was at one and the same 
time the most productive of precise results and yet less well un-
derstood; it was also richer in new subjects for research.

1
  

SPECIAL IMPORTANCE OF THE FOSSIL BONES OF QUADRUPEDS 

It is noticeable, in fact, that the fossils of quadrupeds can lead, for 
several reasons, to more rigorous results than can any other re-
mains from organic bodies.  

First, they characterize in a more precise manner the upheavals 
which have affected them. Shellfish announce clearly that the sea 
where they were formed existed, but their changes in species 
could in a pinch result from slight changes in the nature of the 
liquid or merely in its temperature. They could have been a result 
of causes even more accidental. Nothing assures us that, in the 
depths of the sea, certain species, certain genera even, after having 
occupied the same fixed areas for greater or lesser periods of time, 
could not have been chased away by others. With the quadrupeds, 
by contrast, all is precise. The appearance of the bones of quad-
rupeds, especially those of their complete bodies in the strata, tells 
us either that the layer itself which carries them was in earlier 
times dry land or that dry land was at least formed in the im-
mediate area. Their disappearance confirms that this layer was 
flooded or that the dry l and ceased to exist. Thus, through these 
bones we learn with certainty the important fact of the repeated 
flooding by the sea. The seashells and the other marine products 
by themselves would not have taught us this. By a detailed study 
of these quadruped fossils we can hope to learn the number and 
ages of these inundations.  

Second, the nature of the revolutions which have altered the sur-
face of the earth must have had a more decisive effect on the 
terrestrial quadrupeds than on the marine animals. Since these 
revolutions consisted, in large part, of displacements of the sea 

                                                 
1My work has proved, in fact, just how new this material still was when I began it, 

in spite of the excellent work of Camper, Pallas, Blumenbach, Merk, Soemmerring, 
Rosenmüller, Fischer, Faujas, Home, and other scholars whose publications I have 
taken the greatest care to cite in my chapters where they are relevant. 
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floor and since the waters must have destroyed all the quadrupeds 
which they caught, if their flooding was universal, it could have 
made an entire class extinct. Or if the flooding at any one time 
reached only certain continents, it could have destroyed at least 
the species unique to these continents without having the same 
influence on the marine animals. By contrast, millions of aquatic 
individuals could have been left on dry land or buried under new 
strata or thrown violently onto the shore, and their race could 
nevertheless have been saved in some more peaceful places, from 
which the species would again propagate itself after the distur-
bance of the seas had stopped.  

Third, this more  complete action is also easier to grasp. Its effects 
are simpler to demonstrate. For since the number of the quad-
rupeds is limited and most of their species, at least the big ones, 
are known, we have more ways of assuring ourselves if the fossil 
bones belong to one of them or if they come from an extinct 
species. Since we are, by contrast, a very long way from under-
standing all the shellfish and sea fish and since we are probably 
still ignorant of the majority of those which live in the depths, it is 
impossible to know with certainty if a species for which one 
locates a fossil is not still living somewhere. Thus, we see scholars 
stubbornly striving to assign the name of Pelagic shells, that is to 
say, shell fish of the high seas, to belemnites, horned ammonites, 
and to other shell remains which have been seen only in the 
ancient strata. In so doing, they wish to claim that, if we have not 
yet uncovered any living specimens, that is because they live at 
depths inaccessible to our nets.  

Without doubt natura lists have not yet crossed all the continents 
and do not even know all the quadrupeds which live in the coun-
tries they have traveled across. From time to time we discover new 
species of quadrupeds. And those who have not examined with 
care all the circumstances of these discoveries could believe as 
well that the unknown quadrupeds whose bones we find in our 
layers have remained hidden right up to the present time in cer-
tain islands which sailors have not yet encountered or in one or 
another of the vast deserts located in the middle of Asia, Africa, 
the two Americas, or New Holland [Australia] .  
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THERE IS LITTLE HOPE OF DISCOVERING NEW SPECIES OF LARGE 

QUADRUPEDS 

However, if one examines closely the sorts of quadrupeds which 
we have discovered recently and the circumstances in which we 
have discovered them, one will see that there is little hope of some 
day finding those which we have so far seen only in fossils.  

The moderately sized islands far from large land masses have very 
few quadrupeds, for the most part extremely small. When they do 
have large specimens, the fact is that they have been brought 
there from elsewhere. Bougainville and Cook found only pigs and 
dogs in the South Sea islands. The largest quadrupeds of the Antil-
les were the agoutis [rodents of the guinea pig family].  

True, the large land areas, like Asia, Africa, the two Americas, and 
New Holland have large quadrupeds, and generally species unique 
to each of them. Thus, every time people discovered these land 
masses whose location had kept them isolated from the rest of the 
world, they have found there a class of quadrupeds entirely dif-
ferent from what existed elsewhere. Hence, when the Spaniards 
crossed South America for the first time, they did not find there a 
single European, Asian, or African quadruped. The puma, jaguar, 
tapir, cabiai, llama, vicunas, sloths, armadillos, opossums, and all 
the monkeys were for them entirely new creatures of which they 
had no conception. The same thing happened again in recent 
times when we began to examine the coasts of New Holland and 
the adjacent islands. The strange conformations of the various 
kangaroos, phascolomes, marsupials, bandicoots, flying marsupi-
als, platypuses, and spiny ant eaters, which broke all the rules and 
fell outside all systems, simply astonished naturalists.  

Thus, if there remained some large continent to discover, we 
could again hope to learn about new species. Among these we 
could find some more or less similar to those whose remains the 
depths of the earth have revealed to us. But it is enough to glance 
at a map of the world and to look at the countless directions in 
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which navigators have criss-crossed the ocean, in order to con-
clude that there must be no more large land mass, unless it is in 
the region of the south pole, where the ice would not permit any 
remnant of life to survive. Thus, only in the interior of the large 
spaces of the earth can we still expect to come across unknown 
quadrupeds. But with a little reflection, we will soon see that such 
an expectation is hardly more justified with this region than with 
the islands.  

No doubt, the European traveller does not easily cross the vast 
extents of territory, deserted or supporting only ferocious peoples. 
That is especially true as far as Africa is concerned. But nothing 
prevents the animals from crossing these areas in every direction 
and from moving towards the coasts. Where there would be large 
chains of mountains between the coasts and the interior deserts, 
they would always be interrupted by some narrow passes to allow 
the rivers to get through. In the burning deserts, the quadrupeds 
follow by preference the borders of the streams. The small tribes 
of the coasts also go up these streams and quickly learn, whether 
for themselves or from trade and the traditions of the tribes up-
stream, about all the noteworthy species which live right up to the 
ÓÔÒÅÁÍȭÓ ÓÏÕÒÃÅÓȢ 4ÈÕÓȟ ÁÔ ÎÏ ÈÉÓÔÏÒÉÃÁÌ ÐÅÒÉÏÄ ÈÁÓ ÉÔ ÔÁËÅÎ ÖÅÒÙ 
long for the civilized nations who have spent time on the coasts of 
a large territory to know sufficiently well the large animals of the 
region or those with a striking shape.  

Established facts fit this line of reasoning. Although the ancients 
did not go beyond the Imaeus and the Ganges rivers in Asia and 
although in Africa they did not go far south beyond the Atlas 
mountains, they really knew about all the large animals in these 
two parts of the world. And even if they did not distinguish all the 
species, that is not because they could not see them or hear 
people talk about them, but because the similarity of these species 
did not allow them to recognize their characteristics. The only 
important exception which one might offer to counter my opinion 
is the Malacca tapir, recently sent from India by two young natu-
ralists, students of mine, Duvaucel and Diard. This is, in fact, one 
of the finest discoveries to enrich natural history in recent times.  
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The ancients knew the elephant very well, and the history of this 
quadruped is more accurate in Aristotle than in Buffon. They were 
not ignorant even of some differences which distinguish African 
from Asian elephants.

1
 The ancients knew about the two-horned 

rhinoceros, which modern Europe has not seen alive. Domitian 
displayed them in Rome and had them inscribed on his medal-
lions. Pausanias describes them very well. The single-horned rhi -
noceros, although its home was far away, they knew equally well. 
Pompey put one on display in Rome. Strabo gave an accurate 
description of another one of them at Alexandria.

2
 The Sumatra 

rhinoceros described by Bell and the one from Java, discovered 
and sent back by Duvaucel and Diard, do not appear to have 
inhabited the continental mainland. Thus, there is nothing as-
tonishing in the fact that the ancients knew nothing about them. 
In addition, they perhaps could not have distinguished between 
the different rhinoceroses.  

The hippopotamus was not so well described as the species men-
tioned earlier. But we find really exact depictions of them on the 
monuments representing things to do with Egypt which the 
Romans left, such as the statue of the Nile, the Palestrine mosaic, 
and a large number of medallions. In fact, the Romans saw these 
animals several times: Scaurus, Augustus, Antoninus , Commodus, 
Heliogabulus, Philip , and Carinus put them on display.

3
  

The two species of camel, the Bactrian and the Arabian, were 
already very well described and characterized by Aristotle.

4
  

The ancients knew about the giraffe, or camel leopard. They even 
saw one of them alive in Rome, in the circus, during the dicta-
torship of Julius Caesar, in the Roman year 708. Ten of them 
collected by Gordian III were killed in the secular games of Philip,

5
 

                                                 
1See in Volume I of my Recherches the chapter des Éléphans. 
2See in Volume II, first part, the chapter des Rhinocéros. 
33ÅÅ ÍÙ ÃÈÁÐÔÅÒ ÄÅ Ìȭ(ÉÐÐÏÐÏÔÁÍÅ ÉÎ 6ÏÌÕÍÅ ) ÏÆ 2ÅÃÈÅÒÃÈÅÓ. 
4Hist. anim., Book II, cap I. 
5Jul. Capitol., Gord. III, cap. XXIII. 
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a fact which ought to astonish us moderns, who have seen only 
one, in the fifteenth century.

1
  

If one reads with attention the descriptions of the hippopotamus 
provided by Herodotus and Aristotle, which are believed to be 
taken from Hecataeus of Miletus, one will find that they must 
have been made up of the descriptions of two different animals. 
One perhaps was the true hippopotamus, and the other was 
clearly the gnu (Antilo pe gnu, Gmel.), the quadruped which our 
naturalists heard about only at the end of the eighteenth century. 
It was the same animal of which we had fabulous accounts under 
the name of catoblepas or catablepon.

2
  

The Ethiopian wild boar of Agatharchides, which had horns, was 
indeed our modern Ethiopian wild boar, whose enormous tusks 
ÄÅÓÅÒÖÅ ÔÈÅ ÎÁÍÅ ÏÆ ÈÏÒÎÓ ÁÌÍÏÓÔ ÁÓ ÍÕÃÈ ÁÓ ÔÈÅ ÅÌÅÐÈÁÎÔȭÓ 
tusks.

3
 

The bubal [species of antelope] and the nagor [Senegal antelope] 
were described by Pliny;

4
 the gazelle by Aelianus;

5
 the oryx 

[African antelope] by Oppian;
6
 axis deer have been described since 

the time of Ctesias;
7
 the agazel [species of gazelle] and corinna 

antelope are perfectly depicted on the Egyptian monuments.
8
 

Aelianus provides a good account of the yak, or bos grunniens, 
under the name of the ox whose tail serves to make fly swatters .

9
  

                                                 
1The animal which the Sultan of Egypt sent to Lorenzo de Medici and which is 

painted on the Poggio-Cajano frescos. 
2See Pliny, lib. VIII, cap. XXXII; and especially Ælian., lib. VII, cap. V. 
3
Ælian., Anim., V, 27. 

4Pliny, lib. VIII, cap. XV, and lib XI, cap. XXXVII. 
5Ælian., Anim., XIV, 14. 
6Opp., Cyneg., II, V. 445 ff. 
7Pliny, lib. VIII, cap. XXI. 
8
See the great work on Egypt, Antiq., IV, pl. XLIX and pl. LXVI.  

9
Ælian., Anim., XV, 14. 
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The buffalo was not domesticated in the time of the ancients; but 
the Indian bull, which Aelianus mentions and which had horns 
sufficiently large to hold three amphoras, was indeed a variety of 
buffalo, called arni.

1
 Even the wild bull with depressed horns, 

which Aristotle places in the territory of the Arachotai, can only 
be the ordinary buffalo.

2
  

The ancients knew about cattle without horns,
3
 African cattle, 

whose horns are attached only to the hide and move with it,
4
 

Indian cattle, which run as fast as horses,
5
 cattle which are no 

bigger than a billy goat,
6
 sheep with large tails,

7
 and Indian sheep 

as large as donkeys.
8
  

Although the evidence the ancients give us on the aurochs [wild 
oxen], reindeer, and elk is all jumbled up with fables, it always 
shows that they knew something about the animals, but that this 
knowledge, based on the accounts of crude people, had not been 
subject to a judicious critical evaluation.

9
  

These animals still inhabit the countries where the ancients put 
them and have disappeared only in regions too cultivated for their 
habits. Aurochs and elks live today in the Lithuanian forests, 
which in previous times were continuous with the Hercynian 
forest. There are aurochs in the north of Greece, as in the time of 
Pausanias [second century AD]. The reindeer lives in the frozen 
territories up north, where it has always lived. There it changes 

                                                 
1
Idem, III, 34. 

2
Arist. Hist. An., lib. II, cap. 5. [4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: the Arachotae were located 

beyond the Indus river.] 
3
Ælian., II, 53. 

4
Idem, II, 20. 

5
Idem, XV, 24. 

6
Idem, ibid. 

7
Idem, Anim., III, 3. 

8
Idem, IV, 32. 

9See in my Recherches, Volume IV, the chapter des Cerfs and the one des "ĞÕÆÓ. 
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colour, not through its own will but following the sequence of the  
seasons. It is through a series of hardly excusable misunderstand-
ings that people have assumed that reindeer were found in the 
fourteenth century in the Pyrenees.

1
  

Even the white bear was seen in Egypt under the Ptolemies.
2
 Lions 

and panthers were common at Rome during the games. People 
saw hundreds of them there and even some tigers. The striped 
hyena and the Nile crocodile appeared there. In the ancient mosa-
ics preserved at Rome there are some excellent portraits of the 
rarest of these species. Among others, the striped hyena is seen 
perfectly represented in a portion kept in the Vatican Museum. 
While I was at Rome (in 1809), a paved mosaic of natural stones 
was discovered in a garden beside the Arch of Galienus, construc-
ted in the Florentine style, depicting in a very good representation 
four Bengal tigers.   

The Vatican Museum possesses a crocodile made of basalt almost 
perfect in its accuracy.

3
 One can hardly doubt that the hippotigre 

was the zebra, which, however, lives only in the southern parts of 
Africa.

4
  

It would be easy to show that the ancients noted with sufficient 
clarity almost all the species of monkeys in any way remarkable, 

                                                 
1
Having read in Du Fouilloux an abbreviated passage of Gaston-Phebus, Comte de 

Foix, where this nobleman describes a reindeer hunt, Buffon imagined that at the 
time of Gaston this animal was living in the Pyranees. The printed editions of 
Gaston were so inaccurate that it was difficult to know exactly what this author 
wanted to say. But having reread his original manuscript, which is kept at the 
+ÉÎÇȭÓ ,ÉÂÒÁÒÙȟ ) ÈÁÖÅ ÃÏÎÆÉÒÍÅÄ ÔÈÁÔ ÉÔ ×ÁÓ ÉÎ Xueden and in Nourvègue (in  Swe-
den and in Norway) that he said he had seen and chased reindeer. 
2
Athenaeus, lib. V. 

3
The only mistake is one extra claw on the rear foot. Augustus put thirty-six of the 

animals on public display. Dion, lib. LV. 
4
Caracalla killed one of them in the circus. Dion, lib. LXXVII. Conf. Gisb. Cuperi de 

Eleph. In nummis obviis, ex. II, cap. VII.  
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under the names of pithecians, sphinxes, satyrs, cebuses, cynoce-
phaluses, and cercopithecuses.

1
  

The ancients knew and described rodents, including quite small 
species, when they had some noteworthy shape or characteristic.

2
 

But the small species are not relevant to our purpose, and it is 
sufficient for us to have shown that all the large species remark-
able for some striking characteristic which we know about today 
in Europe, Asia, and Africa were already known to the ancients. 
From this we can readily conclude that if they did not mention the 
small ones or did not distinguish those which resemble each other 
closely, like the various gazelles and others, they were prevented 
from doing so by a lack of attention and method, rather than by 
climatic barriers. We conclude also that if eighteen or twenty 
centuries and the circumnavigation of Africa and the Indies have 
not added anything in this matter to what the ancients have 
taught us, it does not seem likely that the centuries to come will 
bring much to our posterity.   

But perhaps someone will make a counterargument and say that 
the ancients, as we have just established, not only knew just as 
many large animals as we do, but that they described several crea-
tures which we do not have, that we are too quick to look upon 
these animals as fabulous creatures, that we should search for 
them again before believing that we have exhausted the history of 
created existence, and finally that among these allegedly fabulous 
animals, when we understand them better, perhaps will be found 
the originals of our unknown fossil species. Some will even think 
that these various monsters, essential embellishments in the hero-
ic history of almost every people, are precisely those species which 
it was necessary to destroy in order to permit civilization to estab-
lish itself. Thus, the Theseuses and Bellerophons would have been 
more fortunate than all our people nowadays, who have effectively 

                                                 
1
See Lichtenstein: Comment. de Simiarum quotquot veteribus innotuerunt formis. 

Hamburg. 1791. 
2
The gerbil is engraved on medallions of Cyrene and indicated by Aristotle under 

the name of two-footed Rat.  
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driven away harmful animals but have still not succeeded in get-
ting rid of any completely.  

It is easy to reply to this objection by examining the descriptions 
of these unknown living creatures and going back to their origins. 
The majority of them have a purely mythological source, and their 
descriptions bear the incontrovertible imprint of that, for one sees 
in almost all of them only the parts of known animals, recombined 
by a freewheeling imagination and contrary to all the laws of 
nature.  

The ones the Greeks invented or arranged have at least a certain 
grace in their composition, similar to the arabesques which deco-
rate some remains of ancient buildings, which the fertile paint-
brush of Raphael has produced in great numbers. The forms 
which unite in them, no matter how repugnant to reason, offer 
shapes agreeable to the eyes. These are the light products of hap-
py dreams, perhaps emblems in the eastern fashion, where people 
claimed to clothe in mysterious images some metaphysical or 
moral propositions. Let us excuse those who use up their time 
revealing the wisdom hidden in the sphinx of Thebes, or in the 
Pegasus of Thessaly, or in the minotaur of Crete, or in the chimera 
of Epirus. But let us hope that no one will seriously search for 
them in nature. One might as well look there for the animals in 
Daniel or for the Beast of the Apocalypse.  

Let us not seek in nature any more for the mythological animals of 
the Persians, offspring of an even more exalted imagination: the 
marticore or destroyer of men, which bears a human head on the 
ÂÏÄÙ ÏÆ Á ÌÉÏÎȟ ×ÉÔÈ Á ÓÃÏÒÐÉÏÎȭÓ ÔÁÉÌ ÁÔ ÔÈÅ ÅÎÄȟ

1
 the griffon or 

guardian of treasures, half eagle, half lion,
2
 the cartazonon,

3
 or 

wild ass, whose forehead is armed with a long horn.  

                                                 
1Plin., VIII, 31; Arist., lib. II, cap. XI; Phot., Bibl., art. 72; Ctes., Indic.; Ælian., Anim., 

IV, 21. 
2Ælian., Anim., IV, 27. 
3Idem, XVI, 20; Photius, Bibl., art. 72; Ctes., Indic. 
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Ctesias, who maintained that these animals exist, was considered, 
among many writers, an inventor of fables, whereas all he did was 
attribute reality to emblematic figures. These fantastic composi-
tions have been found sculpted in the ruins of Persepolis.

1
 What 

did they signify? We will probably never know, but we can be sure 
they do not represent real living things.  

Agatharchides, that other inventor of animals, probably drew his 
ideas from an analogous source. The monuments of Egypt still 
show us numerous combinations of parts of various species. The 
gods there are often represented with a human body and an 
animal head. We see there animals with human heads, which have 
produced the cynocephalids, sphinxes, and satyrs of the ancient 
naturalists. The custom of representing there in the same picture 
men of very different heights, the gigantic king or conqueror, the 
vanquished or the subjects three or four times smaller, would have 
given rise to the fable of the pygmies. In some recess of one of 
these monuments, which Agatharchides would have seen, his car-
nivorous bull, whose muzzle, split right up to the ears, spared no 
other animal.

2
 But naturalists would certainly not swear by this 

creature, because nature does not combine cloven hooves or 
horns with in cisor teeth.  

Perhaps there were plenty of other figures just as strange, either in 
those monuments which could not last over time or in the tem-
ples of Ethiopia and Arabia which the Mahommedans and the 
Abyssinians destroyed in their religious zeal. The monuments in 
India swarm with them. But there the combinations are too extra-
vagant to have fooled anyone: monsters with a hundred arms and 
twenty completely different heads are far and away too grotesque.  

Even among the Japanese and the Chinese there are imaginary 
animals which they give out as real and which they even depict in 
their religious books. The Mexicans had them. It is the custom of 

                                                 
1See Corneille Lebrun, Voyage en Moscovie, en Perse et aux Indes, Vol. II; and the 

German work of Heeren, on the commerce of the ancients. 
2Photius, Bibl., art. 250; Agatharchid., Excerpt. hist., cap. XXXIX; Ælian., Anim., 

XVII, 45; Plin., VIII, 21. 



52 

 
all peoples, whether in the ages when their idolatry is not yet 
sophisticated or at a time when the meaning of these symbolic 
combinations has been lost. But who would dare to claim to find 
in nature these offspring of ignorance or superstition?  

However, it has happened that some travelers, to enhance their 
reputation, have claimed to see these fantastic creatures or, 
through lack of attention and led into error by a slight resem-
blance, have confused something alive with them. The large mon-
keys appeared to be real cynocephalids, true sphinxes, or real  
men with tails. That is how Saint Augustine believed he had seen a 
satyr.  

Some real animals poorly observed and poorly described would 
also have given birth to ideas about monsters, although founded 
on some reality. Consequently, no one can doubt the existence of 
the hyena, although this animal does not have its neck supported 
by just one bone,

1
 and it does not change its sex each year, as Pliny 

states.
2
 Thus, the carnivorous bull is perhaps only a rhinoceros 

with two distorted horns. De Weltheim correctly states that the 
gold-bearing ants of Herodotus are corsacs [Tart ar foxes].  

Among the ancients, one of the most famous animals is the uni-
corn. People have continued right up to our own time to seek it 
out or at least to find arguments to support its existence. Among 
the ancients, three animals are frequently mentioned as having 
only one horn in the middle of the forehead: the African oryx [a 
species of antelope], which also has cloven hooves, hair going in 

                                                 
1I have even seen in the collection of the late Adrien Camper the skeleton of a 

hyena where several of the vertebrae of the neck were knitted together. It is 
probably the case that some similar specimen brought about the attribution of this 
characteristic in general to all the hyenas. This animal must be subject to this 
accident more than others, because of the formidable power of the neck muscles 
and the frequent use which it makes of them. When the hyena has seized 
something, it is easier to drag the entire animal than to take from it what it is 
holding. That is the reason the Arabs have made the hyena the symbol of invin-
cible obstinacy. 
2
It does not change its sex, but it has in its perineum an orifice which could make 

one think it hermaphroditic.  
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the wrong direction,

1
 a large size, comparable to that of a bull,

2
 or 

even a rhinoceros,
3
 and which people agree is shaped like a stag 

and a goat;
4
 the Indian ass, which has an uncloven hoof, and the 

monoceros, to use the correct name, whose feet are sometimes 
compared to those of a lion,

5
 sometimes to those of an elephant,

6
 

an animal which is consequently supposed to be a fissiped [having 
divided toes]. The unicorn horse

7
 and the unicorn bull, are un-

doubtedly both related to the Indian ass, for even the bull has 
been depicted as having an uncloven hoof.

8
 If these animals 

existed as distinct species, I raise the question whether we would 
not have at least the horns in our collections. And what un-
matched horns do we have there other than those of the rhinoc-
eros and the narwhal?  

How, after that, can we rely on the crude figures traced by savages 
on the rocks?

9
 Not knowing about perspective and wishing to 

portray an antelope with straight horns in profile, they would have 
been able to provide it with only one horn, and lo and behold, all 
of a sudden, an oryx! The oryxes of the Egyptian monuments are 
probably nothing oth er than products of the crude style imposed 
on the artists of that country by their religion. Many of their 
profiles of quadrupeds display only one limb in front and one 
behind. Why would they have shown two horns? Perhaps in the 
hunt someone chanced to get some individual animals which had 
accidentally lost one horn, as happens often enough with chamois 
and saigas [a form of antelope], and that would have been enough 
to confirm the error produced by these images. Probably this is 

                                                 
1
Arist., Anim., II, I, III, I; Plin., XI, 46. 

2
Herod., IV, 192. 

3Oppien, Cyneg., II, vers. 55. 
4Plin., VIII, 53. 
5Philostorge, III, II.  
6Plin., VIII, 21. 
7Onesicritus, ap. Strab., lib. XV; Ælian., Anim., XIII, 42. 
8Plin., VIII, 31. 
9Barrow: Voyage to the Cape, Fr. Trans., II, 178. 
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the way people recently came across the unicorn in the mountains 
of Tibet.  

Besides, not all the ancients by any means give the oryx just one 
horn. Oppian expressly gives it several,

1
 and Aelianus refers to 

some oryxes who have four of them.
2
 Finally, if this animal was a 

ruminant and had cloven hooves, it would certainly have the 
frontal bone divided in two, and, according to the very apt com-
ment of Camper, would have been unable to carry a horn on the 
suture.  

But it will be said, what animal with two horns could have pro-
vided the idea for the oryx and demonstrated characteristics with 
which people confirm its shape, even if one forgets about the 
notion of a single horn? I reply, with Pallas, that the animal is the 
antelope with straight horns, inappropriately named pasan by 
Buffon (Antilope oryx, Gmel). It lives in the deserts of Africa and 
must come right up to the borders of Egypt. That is the animal 
which the hieroglyphs appear to have depicted. Its form is close 
enough to that of a stag; it is equal in size to the bull; the hair on 
its back points towards the head; its horns form terrible weapons, 
as piercing as darts and as hard as iron. Its fur is off white; its face 
carries black traces and stripes. There we have all that the natu-
ralists have said about it. As for the fables of the Egyptian priests 
which led to the adoption of its image among the hieroglyphic 
signs, these stories were not necessarily based on nature. Thus, 
whether people saw an oryx lacking one horn, whether they took 
it for a regular living specimen, typical of the entire species, 
whether this mistake adopted by Aristotle was copied by his suc-
cessors, all that is possible, even natural. It will, however, prove 
nothing about the existence of a unicorn species.  

As for Indian ass, if one reads about the properties which the 
ancients attributed to its horn as an antidote for poisons, one will 
see that they are exactly the same as those Eastern people now-
adays attribute to the horn of a rhinoceros. In the earliest times, 

                                                 
1Oppien., Cyneg., lib. II, v. 468 et 471. 
2De An., lib. XV, cap. 14. 
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when this horn would have been brought among the Greeks, 
people would not yet have known about the animal which carried 
it. In fact, Aristotle makes no mention of the rhinoceros, and Aga-
tharchides is the first to describe it. In the same way the ancients 
had ivory long before they knew about the elephant. Perhaps 
some of their travellers even named the rhinoceros the Indian ass, 
with just as much justification as the Romans called the elephant 
the bull of Lucania. Moreover, everything which is said of the 
force, size, and ferocity of this savage ass fits the rhinoceros really 
well. Afterwards, when those who knew more about the rhinoc-
eros found in the earlier authors reference to an Indian ass, they 
accepted it, for lack of any critical study, as a separate animal. 
Finally, from this name people would have concluded that the 
animal must have had uncloven hooves. There is indeed a very 
detailed description of the Indian ass in Ctesias,

1
 but we have seen 

above that it was taken from the bas reliefs of Persepolis. Thus, it 
must be discounted in the reliable history of the animal. 

When at last some slightly more exact descriptions were made, 
ones which talked about an animal with a single horn but with 
several digits, people made of it still a third species, named mono-
ceros. These sorts of ambiguities are, by the way, all the more 
frequent in the ancient naturalists, since almost all of them whose 
works we have were simple compilers. Aristotle himself frequently 
mixed up facts borrowed from somewhere else with those which 
he had observed for himself. Finally, the skill of critical analysis 
was poorly understood then, just as much by the naturalists as by 
the historians, which is saying a great deal.  

From all these reasons and digressions, the result is that the large 
animals which we know existed in ancient times were known by 
the ancients and that the animals described by the ancients and 
unknown in our time were imaginary. Moreover, it thus follows 
that not a great deal of time was needed for the large animals of 
the three major parts of the world to become known to the people 
who spent time on the coasts of those regions.  

                                                 
1Æelian., Anim., IV, 52; Photius, Bibl., p. 134. 
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We can also conclude from this that we do not have any large 
species to discover in America. If some of them lived in that place, 
there would be no reason for us not know about them. In fact, for 
one hundred and fifty years we have not discovered one. The 
tapir, jaguar, puma, cabiai, lama, vicuna, red wolf, buffalo or 
American bison, anteaters, sloths, and armadillos are already in 
Margrave and in Hernandez, as in Buffon. One can even say that 
they are better there [in the former], because Buffon has muddled 
up the history of the anteater, failed to recognize the jaguar and 
the red wolf, and confused the American bison with the aurochs 
of Poland. It is true that Pennant is the first naturalist clearly to 
distinguish the small musk ox, but travellers had been pointing it 
out for a long time. The horse with cloven hooves in Molina was 
not described by the first Spanish travellers, but it is more than 
doubtful that it exists, and the authority of Molina is too suspect 
to adopt his account. It would be possible to characterize better 
the stags of America and India, which have not been well de-
scribed. But so far as they are concerned, the case is the same as 
with the various antelopes among the ancients. The lack of a good 
method for distinguishing them and not the absence of oppor-
tunities to see them has led to their not being better understood. 
We can therefore say that the moufflon [wild sheep] of the Blue 
Mountains is up to now the only American quadruped of some 
size whose discovery is entirely modern. And perhaps it is only an 
argali [Asian mountain sheep] which came across the ice from 
Siberia.  

After that, how can we believe that the immense mastodons, the 
gigantic megatheriums, whose bones have been found in the earth 
in the two Americas, still live on this continent? How would they 
have escaped the notice of those small nomadic tribes, who con-
tinuously cross the country in every direction and who themselves 
recognize that these creatures do not live there any more, because 
they have dreamed up a fable about their destruction, saying that 
they were killed by the Great Spirit, to prevent them from wiping 
out the human race. But we recognize that this fable arose thanks 
to the discovery of bones, just like the story of the inhabitants of 
Siberia concerning their mammoth, which they maintain lives, 
like a mole, under the earth, and like all those fables about the 
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tombs of giants, which the ancients located everywhere elephant 
bones were found.  

Thus, we can readily believe that if, as we pointed out a moment 
ago, none of the large species of quadrupeds today buried in the 
regular rock strata is similar to the living species which we know 
about, that is not the result of simple chance, nor because those 
very species for which we have only the fossil bones are hidden in 
the deserts and have evaded all travelers up to the present time. 
We must, by contrast, look upon this phenomenon as having 
universal causes, and the study of it as one of the most appro-
priate ways to go back to the nature of these causes.  

THE FOSSIL BONES OF QUADRUPEDS ARE DIFFICULT TO DETERMINE 

But if this study [of quadruped fossils] is more satisfying in its 
results than the study of the fossil remains of other animals, it is 
also bristling with far more difficulties. The shell fossils normally 
are present in their entirety, with all the characteristics which can 
make them similar to analogous specimens in the collections or 
publications of naturalists. Even the fish provide more or less 
complete skeletons. We can distinguish there almost always the 
general form of their bodies, and very frequently their generic 
characteristics and specific details which are derived from their 
hard parts. By contrast, with the quadrupeds, when we come up 
against the entire skeleton, for the most part we have difficulty 
drawing conclusions about characteristics deriving from the hair, 
the colours, and other marks which have vanished before they 
became fossilized. And it is extremely rare to find a fossilized 
skeleton even partially complete. Some isolated bones thrown all 
over the place, almost always broken and reduced to some frag-
ments, that is all that our strata present to us from this class of 
animals, and that is the only resource of the naturalist. Also, it can 
be said that the majority of observers, alarmed at the difficulties, 
have skimmed over the fossil bones of quadrupeds, have classified 
them in a vague way, according to superficial similarities, or have 
not even dared to give them a name, so that this part of the his-
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tory of fossils, the most important and most instructive of all, is 
also the least cultivated.

1
  

PRINCIPLE OF DETERMINATION 

Fortunately comparative anatomy possessed a principle which, 
well developed, was able to make all the trouble vanish: it is the 
principle of the correlation of structures in organic beings, by 
means of which each sort of creature could in a pinch be recog-
nized by each fragment of each of its parts.  

The entirety of an organic being forms a coordinated whole, a 
unique and closed system, in which the parts mutually correspond 
and work together in the same specific action through a reciprocal 
relationship. None of these parts can change without the others 
changing as well. Consequently, each of them, taken separately, 
points to and reveals all the others.  

Thus, as I have said elsewhere, if the intestines of an animal are 
organized in such a way as to digest only meat and meat that is 
fresh, it is necessary also that its jaws be constructed to devour its 
prey, its claws to seize and tear it apart, its teeth to cut and chew 
it, the entire system of its organs of motion to rush and catch the 
prey, its sense organs to perceive it from far away. It is even neces-
sary that nature has placed in its brain the required instinct to 
know how to hide itself and set traps for its victims. Such will be 
the universal conditions for the kingdom of the carnivores; all 
animals destined for this kingdom will infallibly combine them, 
because its race would not have been able to survive without 
them. But under these general conditions, there exist particular 
ones, relative to the size, species, and habitat of its prey, for which 
the animal is structured. And from each of these particular condi-
tions result the modificati ons of detail in the forms which derive 
from the general conditions. Thus, not only the class, but the 

                                                 
1By this remark, I do not at all intend, as I have already said earlier, to denigrate 

the value of the observations of Camper, Pallas, Blumenbach, Sömmering, Merk, 
Faujas, Rosenmüller, Home, and so on; but their worthy labours, which I have 
found very useful and which I cite everywhere, are only partial, and several of these 
works have been published only since the first editions of this discourse. 
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order and the genus, up to and including the species are found 
expressed in the form of each part.  

In effect, in order for the jaw to be able to seize something, it must 
have a certain form of condyle [rounded structure at the end of 
bones], a certain coordination between the points of resistance 
and power with the fulcrum, a certain volume in the temporal 
muscle, which demands a certain breadth in the pit which con-
tains it, and a certain convex shape in the zygomatic arch under 
which it passes. This zygomatic arch must also have a certain 
strength to support the masseter muscle [jaw muscle].  

In order for the animal to be able to carry off its prey, it must have 
a certain power in the muscles which hold up the head, a factor 
which results in a fixed shape for the vertebras where these mus-
cles are attached to them and for the occiput [back of the skull] 
into which they fit. In order for the teeth to be ab le to cut through 
the meat, they must be incisors, and they must be more or less 
like incisors, according to whether they are more or less exclu-
sively for biting through flesh. Their base must be even more solid 
in proportion to the quantity and size of t he bones they would 
have to break apart. All these circumstances will have an effect 
also on the development of all the parts which serve to move the 
jaw.  

In order for the claws to be able to seize the prey, there will have 
to be a certain mobility in the  digits and a certain power in the 
nails. From this will result fixed forms in all the phalanges [bones 
in the digits] and the necessary distribution of muscles and ten-
dons. The forelimbs will have to have a certain ability to turn, 
from which will result  once more the fixed forms of the bones 
which make them up. But the bones of the forelimbs, which 
articulate with the humerus [bone of the upper arm], cannot 
change their structure without bringing about changes in the 
humerus. The bones of the shoulder will have to have a certain 
firmness in the animals which use their front limbs for seizing 
prey, and from this will result once more particular structures for 
them. The interplay of all these parts will demand certain pro-
portions in all the muscles, and the patterns of the muscles thus 
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proportioned will again determine more particularly the struc -
tures of the bones.  

It is easy to see that one can draw similar conclusions for the 
posterior extremities which contribute to the general rapidity of 
movement, for the structure of the trunk and the shapes of the 
vertebrae, which affect the ease and flexibility of movement; for 
the structures of the bones of the nose, eye socket, and ear, whose 
coordination is evident with the perfection of the senses of smell, 
sight, and hearing. In a word, the structure of the tooth entails the 
structure of the condyle, of the shoulder blade, of the nails, in just 
the same way as the equation of a curve controls all its charac-
teristics. Moreover, by taking each separate characteristic as the 
basis of a particular equation, we can find both the ordinary equa-
tion and all the other properties whatsoever, even the claws, 
shoulder blade, condyle, femur, and all the other bones each taken 
separately, reciprocally indicating or being indicated by the tooth. 
Starting with each of them, the person who possesses rationally 
the laws of the organic economy could reconstruct the complete 
animal.  

The general meaning of this principle is clear enough in itself not 
to require a fuller demonstration. But when it comes to applying 
it, there are a great many cases where our theoretical knowledge 
of the coordination of structures would not be sufficient, unless it 
was based upon observation. We understand well, for example, 
that hoofed animals must all be herbivorous, because they have 
no way of seizing a prey. We also understand well that, not having 
any other use for their front legs than to hold up the body, they do 
not need a shoulder as strongly structured for power, from which 
result the absence of a clavicle and acromion [outer extremity of 
the shoulder blades] and the narrowness of the shoulder blade. 
Not having any need to turn their fore limbs, their radius will be 
knitted together with the ulna or at least articulated by a gyn-
glymus [hinge joint]  and not by a ball-and-socket joint with the 
humerus. Their herbivorous diet will require teeth with flat 
crowns to grind the seeds and herbage. It will be necessary for the 
crowns to be uneven and, for this effect, that enamel parts must 
alternate there with bony parts. Since this sort of crown requires 
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horizontal movements for grinding, the condyle of the jaw cannot 
be as tight a hinge as in the meat eaters. It will have to be flat and 
also mesh with a facet of the temporal bone, which will be more 
or less flat. The temporal sockets, which will serve as an attach-
ment for only a small muscle, will be neither very large nor very 
deep, and so on. All these matters are deduced one from the 
other, more or less according to their generality and from the 
manner in which some are essential and exclusively the property 
of animals with hooves and the others, although equally necessary 
in these animals, will not be exclusive to them, but can occur in 
other animals, where the remaining conditions still permit.   

If we then go down the orders or subdivisions of the class of 
animals with hooves and examine what modifications the general 
conditions undergo or rather what particular conditions attach to 
them, according to unique characteristics of each of these orders, 
the reasons for these subordinate conditions begin to appear less 
clear. We still understand well enough in broad terms the need for 
a more complicated digestive system in species where the dental 
system is less perfect. Thus, we can say that those animals in 
which this or that order of teeth is missing must have been ru-
minants rather than something else; we can deduce from that a 
certain form of oesophagus and corresponding structures in the 
vertebrae of the neck, and so on. But I doubt whether we would 
have guessed, unless observations had noted the point, that rumi-
nants would all have cloven hooves and that they would be the 
only animals to have them. I doubt whether we would have gues-
sed that frontal horns occur only in this one class, that those 
among them which had sharp canines for the most part would 
lack horns, and so on.  

However, since these interconnections are constant, they certainly 
must have a sufficient cause. But as we have no knowledge of that, 
we must make up for the inadequacy in the theory by means of 
observation. That serves to establish for us empirical laws which 
become almost as certain as rational laws, when they rest on 
observations which have been repeated often enough, with the 
result that nowadays anyone who sees only the track of a cloven 
hoof can from that conclude that the animal which left this im -
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print was a ruminant. And this conclusion is just as certain as any 
other in physics or morality. This single track reveals to the 
observer the structure of the teeth, of the jaws, of the vertebrae, 
and of all the bones in the limbs, thighs, shoulders, and pelvis of 
the animal which has just passed by. That mark is more certain 
ÔÈÁÎ ÁÌÌ ÏÆ :ÁÄÉÇȭÓȢ

1
  

That there are, however, hidden reasons for all these interrela-
tionships, that is something which observation itself can glimpse 
independently of general philosophical principles. In effect, when 
we create a table of these interrelationships, we notice there not 
only a specific consistency, if one can express oneself this way, 
between the structure of some organ and the structure of some 
other different organ, but we also notice a classic consistency and 
corresponding gradation in the development of these two organs, 
a fact which shows, almost as well as effective deduction, their 
mutual influence.  

For example, the dental system of the non-ruminant hoofed ani -
mals is in general more perfect than that of animals with cloven 
hooves, or the ruminants, because the former have incisors or 
canine teeth, and almost always both of these on both jaws; and 
the structure of their feet is in general more complicated, because 
they have more digits or the phalanges are less buried in the hoof, 
or more distinct metacarpals and metatarsal bones, or more 
numerous tarsal bones, or a fibula more distinct from the tibia, or 
finally because they often combine all these features. It is impos-
sible to provide reasons for these interconnections, but what 
proves that they are not at all products of chance is that every 
time an animal with cloven hooves shows in the arrangement of 
its teeth some tendency to resemble the animals which we are 
discussing, it shows also a similar tendency in the structure of its 
feet. Thus the camels which have canine teeth and even two or 
four incisors on the upper jaw have an extra tarsal bone, because 
their scaphoid is not knitted to the cuboid, and very small claws 
with corresponding distal phalanges [bones at the end of the toes]. 

                                                 
1
[TrÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: Zadig, the hero in a story by Voltaire, is an expert tracker.] 
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Chevrotins [small species of deer], whose canines are very 
developed, have a distinct fibula along the entire length of the 
tibia, while the other animals with cloven hooves have for a com-
plete fibula only a small bone joined at the base of the tibia. There 
is thus a constant harmony between two organs apparently ex-
tremely different from one another. And the gradations of their 
structures correspond without interruption, even in the cases 
where we cannot give a reason for their interrelationships.  

Now, in thus adopting the method of observation as a supple-
mentary means when our theory leaves us adrift, we reach details 
calculated to astonish. The least facet of bone and the least apo-
physis [protuberance of bone] have a determined character, 
relative to the class, order, genus, and species to which they 
belong, to the point where every time we have only one bony ex-
tremity well preserved, we can, with effort and with the assistance 
of a little skill in analogy and effective comparison, determine all 
those things just as certainly as if we possessed the entire animal. I 
experimented with this method on portions of known animals 
many times, before placing in it my total trust concerning fossils. 
But the method has always been so infallibly successful that I have 
not the slightest doubt about the certainty of the results which it 
has given me.  

It is true t hat I enjoyed all the help which I could have required 
and that my fortunate position and diligent research for close to 
thirty years made available to me skeletons of all the genera and 
sub-genera of quadrupeds, even of many of the species in certain 
genera and several individual skeletons in some species. With 
such resources it was easy for me to make many comparisons and 
to verify in all their details the applications which I made of my 
laws.  

I cannot deal any further with this method, and I must postpone 
such a discussion to the large work on comparative anatomy 
which I will soon publish, where one will find all its rules. How -
ever, an intelligent reader will already be able to derive a large 
number of these rules from the work on fossil bones, if he takes 
the trouble to follow all the applications which we have made of 
them there. He will see that this method alone has guided us and 
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that it has almost always enabled us to link each bone to its 
species when it was from a living species, to its genus when it was 
a bone from an unknown species, to its order when it was from a 
new genus, and finally to its class when it belonged to an order 
not yet established, and to assign to it, in these three latter cases, 
the characteristics appropriate to distinguish it from the orders, 
genera, or the species most similar to it. Naturalists before me 
have not done much with this method for entire animals. In this 
way, we have determined and classified the remains of more than 
one hundred and fifty mammals or oviparous quadrupeds.  

TABULATED GENERAL RESULTS OF THESE STUDIES 

Considered according to their relationship with species, more 
than ninety of these animals were certainly unknown to natura-
lists up to the present time; eleven or twelve have a such a close 
resemblance to known species that we can hardly entertain any 
doubt of their identity; the others show many traits which resem-
ble known species, but the comparison could not yet be made 
with them in a sufficiently scrupulous manner to erase all doubts. 
Considered according to their relationship with genera, of the 
ninety unknown species, almost sixty belong to new genera; the 
other species are related to known genera or sub-genera.  

It is helpful also to consider these animals according to the classes 
and the orders to which they belong.  

Of the one hundred and fifty species, about a quarter are ovipa-
rous quadrupeds, and all the others are mammals. Among the 
latter, more than half belong to non-ruminant hoofed animals. 
However, on the basis of these numbers it would still be pre-
mature to establish any conclusion concerning the theory of the 
earth, because they are not at all in proportions sufficiently signif-
icant statistically for the numbers of genera or species which 
could be buried in our strata. The bones of the large species, 
which more easily catch the attention of workers, have been more 
extensively collected, while those of the small species have been 
commonly neglected, unless chance has made them fall into the 
hand of a naturalist or unless some particular circumstance, like 
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their extreme abundance in certain places, has attracted public 
attention.   

RELATIONSHIPS BETWEEN SPECIES AND THE STRATA 

What is more important ɂindeed, what constitutes the most es-
sential object of all my work and establishes its true relationship 
with the theory of the earthɂis to know in which strata we find 
each species and whether there are any universal laws relative to 
the zoological subdivisions or to the greater or lesser similarity 
between those species and those of today. The recognized laws in 
this matter are excellent and very clear.  

First, it is certain that the oviparous quadrupeds appear much 
earlier than the viviparous quadrupeds, that they are even more 
abundant, stronger, and more varied in the ancient strata than on 
the present surface of the earth.  

The ichthyosaurs, the plesiosaurus, several turtles, and several 
crocodiles are under the chalk in the lands commonly called the 
Jura. The monitors [a species of lizard] of Thuringia could be even 
older, if, as the Werner school maintains, the copper schists which 
contain them in the middle of so many varieties of fish believed to 
be fresh-water creatures are among the most ancient beds of the 
secondary formation. The immense saurians [species of reptile] 
and the huge turtles of Maestricht are in the chalk formation 
itself. But these are marine animals.  

This first appearance of bony fossils seems therefore already to 
announce that there existed dry lands and fresh waters before the 
formation of the chalk. But neither at th is period nor during the 
time when the chalk was formed, nor even long after that, is there 
any encrustation of fossilized bones of terrestrial mammals or, at 
least, the small number of them which people claim are found 
there forms only an almost inconsequential exception.  

We begin to find the bones of marine mammals, that is to say, of 
lamantins [manatees] and seals, in the rough limestone with shells 
which covers the chalk in our regions. At that level, however, 
there is still no bone of a terrestrial mammal.  
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In spite of the most through research, I have not be able to dis-
cover any distinct trace of this class of animals [terrestrial mam-
mals] before the formations deposited on top of the rough 
limestone. To be sure, some lignites and molasse contain them, 
but I doubt very much whether these formations are all, as is 
believed, earlier than this limestone. The places where they have 
furnished bones are too limited, too few in number, so that one is 
obliged to assume some irregularity or some change in their for -
mation. By contrast, as soon as we reach the formations above the 
rough limestone, the bones of land animals show up in large 
numbers.  

Thus, since it is reasonable to believe that the shell fish and fish 
did not exist at the time when the primordia l formations were 
established, we must also believe that the oviparous quadrupeds 
began at the same time as the fish, as early as the first ages which 
produced the secondary formations, but that the terrestrial quad-
rupeds did not come, at least in considerable numbers, until a 
long time later, when the rough limestones which contain most of 
our species of shell creatures, although in species different from 
ours, had already been laid down.  

We should note that these rough limestones, the ones which 
supply Paris with construction materials, are the last layers which 
indicate a long and tranquil period of the sea above our conti-
nents. After them we certainly find again formations full of shells 
and other products of the sea, but these are loose formations, of 
sands, of marls, of sandstones, and of clays, which reveal a more 
or less disturbed means of transport rather than a calm pre-
cipitation. If there are there some regular rocky layers of no 
considerable extent below or above these transported formations, 
they generally show indications of having been deposited in fresh 
water.  

Thus, almost all the known bones of viviparous quadrupeds are 
either in formations made from fresh water or in these formations 
of transported material. Consequently, there is every reason to 
believe that these quadrupeds began to live or at least to leave 
their remains in the layers which we can excavate only since the 
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penultimate retreat of the sea, during the conditions which pre-
ceded its last irruption.  

But there is also an order in the disposition of these bones among 
themselves, and this order reveals once more a very remarkable 
succession among the species.  

In the deposits we are quite sure of, at first all the genera un-
known todayɂthe palaeotheriums, the anoplotheriums, and so 
onɂbelong in the most ancient formations of those under consid-
eration here, those which rest immediately on top of the rough 
limestone. These are principally the ones which fill the regular 
layers deposited by fresh waters or certain beds of transported 
material, formed a very long time ago, composed in general of 
sands and round pebbles. These were perhaps the first alluvial 
deposits of this ancient world. We also find with them some lost 
species of known genera, but in small numbers, and some ovi-
parous quadrupeds and fish, all apparently fresh-water creatures. 
The beds which contain them are always covered to a greater or 
lesser extent by beds of transported material filled with shells and 
other marine products.  

The most famous of these unknown species which belong to 
known genera or to genera very closely related to those that we do 
know, like the fossil elephants, rhinoceroses, hippopotamuses, 
and mastodons, are not found with these older genera. We find 
them only in the formations of transported m aterial, sometimes 
with sea shells, sometimes with shells from fresh water, but never 
in the regular rocky layers. Everything found with these species is 
either unknown, like them, or at least doubtful.   

Finally, the bones of species which appear the same as ours are 
buried only in the last alluvial deposits formed on the edges of 
rivers or on the bottoms of ancient ponds or dried-up swamps, or 
in the depths of peat layers, or in the cracks and caverns of some 
escarpments, or finally a little distance below the surface in those 
places where they could have been buried by rock slides or by hu-
man beings. Their shallow position has also made these bones, the 
most recent of all, almost always the least well preserved.  
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We must not believe, however, that this classification of the vari-
ous deposits is as clear as the classification of the species nor that 
it displays a similarly demonstrable character. There are numer-
ous reasons why this is not the case.  

Firstly, all my determinations of species were made on the bones 
themselves or on good diagrams. However, often I could not per-
sonally observe all the places where these bones were discovered. 
Very frequently I was obliged to rely on vague or ambiguous 
details, provided by people who did not clearly realize themselves 
what it was necessary to observe. Even more frequently I have not 
found any of that information at all.   

Secondly, in this matter it is possible to have infinitely more am-
biguity than with the bones themselves. The same ground can 
appear recent in those places where it is shallow and old in those 
places where it is covered by the layers which have succeeded it. 
Some ancient formations could have been transported by partial 
floods and have covered recent bones. They could have collapsed 
on them, buried them, and mixed them up with old marine mate-
rial which they had previously hidden. Some ancient bones could 
have been washed away by water and later caught again in recent 
alluvial deposits. Finally, some recent bones could have fallen in 
fissures or caverns in ancient rocks and there have been enveloped 
by stalactites or other encrustations. It would be necessary in each 
case to analyze and take into account all of these circumstances 
which could hide the true origin of the fossils. And rarely have the 
people who collected these bones suspected this need. Thus, the 
result has been that the true features of their deposit have almost 
always been neglected or misunderstood.  

Thirdly, there are some doubtful species which have affected to a 
greater or lesser extent the reliability of results for such a long 
time that we will not reach clear distinctions concerning them. 
Thus, the horses and buffaloes, which are found with the ele-
phants, do not yet have any specific and particular characteristics. 
And for many years to come geologists unwilling to adopt my 
chronological sequence of ages for the bony fossils will be able to 
derive from these doubtful species an argument, and do so all the 
more conveniently because they will take it from my book.  
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But while admitting that these epochs are susceptible to some 
objections from people who will consider some particular case 
casually, I am no less persuaded that those who take into account 
the totality of the phenomena will not be stopped by these small 
partial diffi culties. They will recognize with me that there has 
been at least one and very probably two stages in the class of 
ÑÕÁÄÒÕÐÅÄÓ ÂÅÆÏÒÅ ÔÈÅ ÏÎÅ ×ÈÉÃÈ ÔÏÄÁÙ ÌÉÖÅÓ ÏÎ ÔÈÅ ÅÁÒÔÈȭÓ ÌÁÎÄ 
surface.  

Here I anticipate one more objection; indeed, people have already 
made it to me.  

THE LOST SPECIES ARE NOT VARIETIES OF THE LIVING SPECIES 

Someone will say to me: Why would the present races not be 
modifications of these ancient ones which we find among the fos-
sils, modifications produced by local circumstances and climatic 
changes, carried to this extreme difference by the long succession 
of years?  

This objection must appear especially strong to those who believe 
in the indefinite possibility of changes in the structure of forms in 
organic bodies and who think that through habit over centuries all 
species could change themselves from one species into another or 
result from a single one of their species.  

However, we can reply to them following their own logic that, if 
the species have changed by degrees, we ought to have found 
traces of these gradual modifications, that we ought to have dis-
covered certain intermediate structures between the palaeothe-
ÒÉÕÍ ÁÎÄ ÔÏÄÁÙȭÓ ÓÐÅÃÉÅÓȟ ÁÎÄ ÔÈÁÔ ÕÐ ÔÏ ÔÈÅ ÐÒÅÓÅÎÔ ÔÉÍÅ ÔÈÉÓ ÈÁÓ 
not happened at all. Why have the depths of the earth not pre-
served monuments of such a curious genealogy, unless it is be-
cause the earlier species were as unchanging as our own, or at 
least because the catastrophe which destroyed them did not leave 
them time to develop their variations?  

As for the naturalists who recognize that the varieties keep within 
certain limits fixed by nature, in order to respond to them, we 
must examine just how far these limits extend, a curious study, 
extremely interesting in itself for its infinity of interrelationships, 
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and yet a subject which people have concerned themselves with 
very little up to now.   

My research assumes the definition of species which serves as the 
basic use made of the term, understanding that the word species 
means the individuals who descend from one another or from 
common parents and those who resemble them as much as they 
resemble each other. Thus, we call varieties of a species only those 
races more or less different which can arise from it by reproduc-
tion. Our observations on the differences among the ancestors 
and the descendants are therefore for us the only reasonable rule, 
because all the others would take us back to hypotheses without 
proof.  

Now, by taking the word variety in this way, we observe that the 
differences which constitute it depend on fixed circumstances and 
that their extent increases according to the intensity of these 
circumstances.  

Thus the most superficial characteristics are the most variable. 
Colour is closely related to sunlight; the thickness of the hair to 
heat; size to the abundance of nourishment. But in a wild animal 
even these varieties are strongly limited by what is natural for this 
animal, which does not willingly stray from the places where it 
conveniently finds everything necessary to maintain the species 
and which spreads out to a distant place only when it finds there 
the same combination of these conditions. Thus, although the 
wolf and the fox live from the torrid zone right up to the glacial 
zone, they hardly give evidence, in this immense space, of another 
variety except for a little more or a less beauty in their fur. I have 
compared the skulls of foxes from the north and of foxes from 
Egypt with those of foxes from France, and I have found only indi-
vidual differences. Those wild animals who are hemmed in by 
more limited spaces vary much less again, above all the carni-
vores. A more abundant mane is the only difference between the 
Persian and the Moroccan hyenas.  

The herbivorous wild animals demonstrate a little more signifi-
cantly the influence of the climate, because with them it is linked 
to the influence of food, which is going to differ in amount and 
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quality. Thus, elephants will be larger in one forest than in an-
other. They will have slightly longer tusks in the places where 
their food is better for the fo rmation of the ivory material. It will 
be the same for reindeer and stags in relation to their forests. But 
let someone take two elephants, as different as can be, and let him 
see if there is the least difference in the number or the articula-
tions of the bones, in the structure of their teeth, and so on. 
Moreover, the herbivorous species in the wild appear less widely 
dispersed than the carnivores, because the type of food and the 
temperature restrict them.  

Nature takes care also to prevent the alteration of species which 
could result from interbreeding, by the mutual aversion which she 
has created in them. It takes every trick, all the power of man, to 
bring about these unions, even with species which resemble each 
other the most. And when the offspring are fertile, something 
which happens very rarely, their fertility does not go on beyond a 
few generations and would probably not take place without the 
continuation of the care which aroused it. Hence, we do not see in 
our woods individuals intermediate between the hare and the 
rabbit, between the red deer and the fallow deer, between the 
marten and the stone marten.  

But the empire of man alters this order. It develops all the var-
iations to which the type of each species is susceptible and derives 
from them products which the species, left to themselves, would 
never have produced. Here the degree of variations is still propor-
tional to the intensity of their cause, which is slavery.  

The degree of variation is not very high in the semi-domesticated 
species, like the cat. Softer hair, more vibrant colours, a stronger 
or weaker build, that is all that this shows. But there is no 
constant difference between the skeleton of an Angora cat and the 
skeleton of a feral cat.  

In the domestic herbivores, which we transport to all sorts of 
climates and which we subject to all sorts of treatment, to which 
we apportion different forms of work and food, we do obtain 
larger variations, but still entirely superficial. Some variation in 
size, longer or shorter horns, at times missing entirely, a stronger 
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or weaker hump of fat on the shouldersɂthese constitute the 
differences among bulls. And these differences remain for a long 
time, even in races transported out of the country where they 
were formed, when one takes care to prevent crossbreeding.  

Like this as well are the innumerable varieties of sheep, whose dif-
ferences are a matter chiefly of the wool, because that is what man 
has given the most attention to. The varieties are a little fewer in 
the horse, although they are still very noticeable. In general, the 
forms of the bones vary little; their connections, articulations, and 
the structure of the large molar teeth never vary.  

The little development in the tusks of the domestic pig and the 
fusion of its cloven hooves in a few of its types are the extreme of 
the differences which we have produced in the domestic herbi-
vores.  

The most marked effects of the influence of man are revealed in 
the animal of which he has made the most complete conquest, the 
dog, that species so devoted to ours, that individual animals them-
selves have apparently sacrificed for us their identity, their inter-
ests, their own feeling. Carried by human beings throughout the 
entire universe, subjected to all causes capable of influencing their 
development, matched in their unions at the will of their masters, 
dogs vary by colour, by the abundance of their hair, which they 
even lose entirely sometimes, in their nature, in their size, which 
can differ by a factor of five in linear dimensions (equivalent to 
more than a factor of one hundred in weight), in the shape of the 
ears, of the nose, and of the tail, in height relative to the legs, in 
the progressive development of the skull in domestic varieties, 
from which the very form of their head develops, sometimes skin-
ny with a tapering muzzle and a flat forehead, sometimes a short 
muzzle and a bulging forehead, to the point where these apparent 
differences between a mastiff and a water spaniel or a greyhound 
and a pug are stronger than those of any wild species of a similar 
natural genus. Finally, and this is the greatest amount of variation 
known up to this point in the animal kingdom, there are types of 
dogs who have one digit more on the rear foot, along with the 
corresponding tarsal bones, as there are, in the human species, 
some families with six digits.  
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But in all these variations, the relationships of the bones remain 
the same, and the structure of the teeth never changes to an ap-
preciable degree. At the very most there are some individuals in 
which an additional false molar develops, whether on one side or 
on the other.

1
 There are thus characteristics in the animals which 

resist all influences, whether natural or human, and nothing indi-
cates that the passage of time has, so far as they are concerned, 
more effect than the climate and domestication.  

I know that some naturalists rely a great deal on the thousands of 
centuries which they add up with the stroke of a pen. But in such 
matters we can hardly judge what a lengthy time would produce, 
except by multiplying mentally what a lesser time produces. I have 
therefore sought to collect the oldest documents on the structures 
of animals. There are none at all still extant as old or as abundant 
as those Egypt has provided us. That country offers us, not only 
the pictures, but the very bodies of the animals embalmed in its 
catacombs.  

In ancient Rome I have examined with the greatest care the pic-
tures of animals and birds engraved on the numerous obelisks 
which have come from Egypt. In their overall shapes, the only 
ÔÈÉÎÇ ×ÈÉÃÈ ÃÏÕÌÄ ÈÁÖÅ ÂÅÅÎ ÔÈÅ ÏÂÊÅÃÔ ÏÆ ÔÈÅ ÁÒÔÉÓÔÓȭ ÁÔÔÅÎÔÉÏÎȟ all 
these figures bear a perfect resemblance to the species as we see 
them today.  

Anyone can examine the copies of them which Kirker and Zoega 
produced. Without retaining the purit y of outline in the originals, 
they still offer very recognizable figures. We can easily distinguish 
there the ibis, vulture, owl, falcon, Egyptian goose, pewit, the corn 
crake, the Haje viper or asp, the ceraste [horned viper], the 
Egyptian hare with its long ears, even the hippopotamus. In the 
numerous monuments engraved in the great book on Egypt, we 

                                                 
1See the report by my brother on the varieties of dogs, which is included in the 

Annales du Muséum du histoire naturelle. This work was carried out at my request 
with skeletons of all the varieties of dog, which I had expressly prepared. 
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see sometimes the rarest animals, the algazel [species of gazelle], 
for example, which was not seen in Europe until some years ago.

1
  

My knowledgeable colleague, Geoffroy Saint-Hilaire, impressed 
with the importance of this research, has taken care to collect 
from the tombs and temples of Higher and Lower Egypt as many 
mummies of animals as he could. He brought back embalmed 
cats, ibises, birds of prey, dogs, monkeys, crocodiles, and the head 
of a bull. We certainly do not observe more differences between 
these creatures and those which we see today than between 
ÈÕÍÁÎ ÍÕÍÍÉÅÓ ÁÎÄ ÔÏÄÁÙȭÓ ÈÕÍÁÎ ÓËÅÌÅÔÏÎÓȢ 7Å ÃÏÕÌÄ ÆÉÎÄ 
differences between the mummies of the ibis and the ibis as 
naturalists have described it right up to the present time. How-
ever, I have resolved all doubts in a report on this bird, a doc-
ument which is found in a supplement to this discourse, where I 
have shown that the ibis is now still the same as it was at the time 
of the pharaohs.

2
 I am very aware that I refer there only to 

individual specimens two or three thousand years old. But it is 
always a matter of going back as far one can.  

Thus, in the known facts, there is nothing which can in the least 
support the public opinion that the new genera which I have dis-
covered or established among the fossils, any more than those 
which other naturalists have established, the palaeotheriums, ano-
plotheriums, megalonyx, mastodons, pterodactyls, ichtyosaurus, 
and so on, could have been the ancestors of some animals today, 
those differentiated from them only by the influence of time or 
climate. And even if it were true (something I am still far from 
believing) that fossil elephants, rhinoceroses, elks, and bears do 
not differ from present animals more than dogs differ among 
themselves, we would not be able to conclude from that the iden-
tity of species, because the dogs types have been subjected to the 

                                                 
1
The first image which we have of it naturally depicted is in Description de la 

-ïÎÁÇÅÒÉÅȟ ÂÙ ÍÙ ÂÒÏÔÈÅÒȢ 7Å ÓÅÅ ÉÔ ÐÅÒÆÅÃÔÌÙ ÒÅÐÒÅÓÅÎÔÅÄȟ $ÅÓÃÒÉÐÔȢ ÄÅ ,ȭOÇÙÐÔÅȢ 
Antiq., Volume IV, Plate XLIX. 
2
[4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅȡ &ÏÒ #ÕÖÉÅÒȭÓ ÒÅÐÏÒÔ ÏÎ ÔÈÅ ÉÂÉÓȟ ÓÅÅ ÔÈÅ ÁÐÐÅÎÄÉØ ÁÔ ÔÈÅ ÅÎÄ ÏÆ 

this text of the Discourse, p. 179 ff.] 
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influence of domesticity, which the other animals have neither 
been subjected to nor could endure.  

Moreover, when I maintain that the rock strata contain the bones 
of several genera and the loose strata contain the fossil bones of 
several species which no longer exist, I do not claim that a new 
creation must have produced those species existing today. I say 
only that they did not exist in the places where we see them at 
present and that they must have come there from somewhere else.  

Let us suppose, for example, that a huge irruption of the sea 
covers the continent of New Holland with a mountain of sand or 
other debris. The sea will bury there the bodies of kangaroos, 
phascolomes [wombats], dasyures [small carnivorous marsupials], 
perameles [bandicoots], flying phalangers [species of Australian 
marsupial], echidna [species of ant eater] and ornithorhynchus 
[duck-billed platypus], and will destroy entirely the species of all 
these genera, because none of them exists now in other countries.  

Suppose this same revolution changes into dry land the numerous 
small straits which separate New Holland from the continent of 
Asia. It will open the way for elephants, rhinoceroses, buffaloes, 
horses, camels, tigers, and all the other Asian quadrupeds. These 
will come to populate a land where they have been previously un-
known.  

Suppose then that a naturalist, having diligently studied all this 
living nature, decides to search through the soil on which it 
dwells. He will find there the remains of totally different crea -
tures.  

In effect, what New Holland would be in the hypothesis which we 
have just made is what Europe, Siberia, and large a part of Ameri-
ca are. And perhaps some day people will find, when they examine 
other regions and even New Holland itself, that they all provide 
evidence for revolutions similar to my hypotheti cal one (I would 
almost say evidence for reciprocal exchanges of their products). 
For, pushing the hypothesis further, after this movement of Asian 
animals into New Holland, let us conjecture a second revolution 
which destroys Asia, their original homeland. Those who observed 
them in New Holland, their second home, would be just as much 
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at a loss to know where they could have come from, as people can 
be now to find the origin of our animals.  

I will apply this method of looking at things to the human species.  

THERE ARE NO HUMAN FOSSIL BONES 

It is certain that no one has yet found human bones among the 
fossils. And that is one more proof that the fossil races were not 
varieties of present animals, because they could not have under-
gone the influence of human beings.  

I say that no one has ever found human bones among the fossils, 
meaning, of course, among the properly named fossils or, alter-
natively put, in the regular strata on the surface of the earth. For 
in the peat bogs, alluvial deposits, and cemeteries, people could 
unearth human bones, just as they could the bones of horses or of 
other common species. Such bones could also be found equally 
well in the fissures of rocks and in the grottoes where a stalactite 
would have formed around them. But in the layers which contain 
the ancient races, among the palaeotheriums and even among the 
elephants and the rhinoceroses, no one has ever discovered the 
least remnant of human beings. Around Paris, there are scarcely 
any workers who do not believe that the bones with which our 
gypsum quarries teem are in large part bones of human beings. 
But as I have seen several thousands of these bones, I am in a good 
position to state that there has never been a single one from our 
species. I have examined at Pavia the groups of fossil remains 
brought there by Spallanzani from the island of Cerigo. And in 
spite of this well-ËÎÏ×Î ÏÂÓÅÒÖÅÒȭÓ ÁÓÓÅÒÔÉÏÎȟ ) ÁÆÆÉÒÍ ÅÑÕÁÌÌÙ ÔÈÁÔ 
it is impossible to claim that any of them comes from a human 
being. The homo diluvii testis of Scheuchzer has been reassigned, 
since my first edition, to its true genus, that of the salamanders. 
And in an examination which I made of it since in Harlem, with 
the kind permission of Van Marum, who allowed me to uncover 
parts buried in the rock, I obtained a complete proof of what I had 
stated. We see, among the bones found at Canstadt, a fragment of 
a jaw bone and some human artifacts. But we know that the area 
was disturbed without due care and that no one kept any notes of 
the various levels where each item was discovered. Everywhere 
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else fragments alleged to be human have turned out to be, upon 
examination, from some animal, whether they have been exam-
ined in nature or simply from drawings. Still more recently it has 
been claimed that human fossils have been discovered in Mar-
seilles, in a long neglected rock.

1
 It was impressions of tuyaux 

marins.
2
 The true fossil bones of human beings have been cadav-

ers which had fallen into the fissures or been left in ancient mine 
shafts or covered with encrustations. And I extend this claim to 
include the human skeletons discovered at Guadeloupe in a rock 
formed of fragments of madrepore [coral variety] thrown up by 
the sea and fused by a calcareous solution.

3
 The human bones 

                                                 
1
See the Journal de Marseilles and des Bouches-du-Rhone, of 27 Sept., 25 Oct., and 

1 Nov., 1820. 
2
I assured myself of this point through the drawings which Cottard, professor at 

the College of Marseilles, sent to me. [4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: tuyaux marins is a species 
related to coral.] 
3
These more or less mutilated skeletons are found near the port of Moule, on the 

north -west coast of the mainland of Guadeloupe, in a type of glacis [gently sloping 
bank] pressed against the steep edges of the island, which the water covers over for 
the most part at high tide and which is only a tufa [porous stone] formed and daily 
increased by the very tiny debris of shells and corals which the waves tear away 
from  rocks. The piles of this material cohere strongly in the places which are most 
often dry. One recognizes through a magnifying lens that several of these frag-
ments have the same red tint as a section of coral contained in the reefs of the 
island. Such formations are common in all the Antilles Archipelago where the 
Negroes know them by the name of Maçonne-bon-dieu. The more violent the 
movement of the water, the more rapid their growth. They have extended the plain 
of Cayes to San Domingo, where the lay of the land is somewhat analogous to the 
beach at Moule, and sometimes debris of jars and other human artifacts are found 
there at a depth of twenty feet. People have made a thousand conjectures and even 
imagined events to explain these Guadeloupe skeletons. But taking into account all 
the circumstances, Moreau de Jonnès, a correspondent from the Academy of 
Sciences, who has been to these locations and to whom I owe all the above details, 
thinks that i t is simply a matter of corpses of people who perished in some ship-
wreck. They were discovered in 1805 by Manuel Cortez y Campomanes, at the time 
a staff officer serving in the colony. General Ernouf, the governor, had one of the 
skeletons extracted with much difficulty; it lacked a head and almost all the upper 
extremities. It was placed in Guadeloupe, and people waited to have a more com-
plete one in order to send them both together to Paris. Then the English captured 
the island. On finding the skeleton at headquarters, Admiral Cochrane shipped it 
to the English Admiralty, who offered it to the British Museum. It is still in this 

[Footnote continues on the next page] 
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found near Koestriz and mentioned by von Schlotheim, were 
publicized as having been excavated from very ancient layers. But 
this respectable scholar hastened to make known how much this 
claim is still subject to doubt.

1
 The same point holds for human 

artifacts. The pieces of iron found in Montmartre are pins which 
the workers use to insert the powder and which sometimes break 
in the rock.

2
  

However, human bones are preserved just as well as those of 
animals when they are in the same circumstances. In Egypt we do 
not observe any difference between the human mummies and 
those of quadrupeds. In excavations carried out some years ago in 
the ancient church of Sainte Genevieve I collected human bones 
interred under the earliest group, which could have even belonged 
ÔÏ ÓÏÍÅ ÐÒÉÎÃÅÓ ÏÆ #ÌÏÖÉÓȭÓ ÆÁÍÉÌÙȠ ÔÈÅÉÒ ÓÔÒÕÃtures were still very 

                                                                                                  
collection, where Koenig, Curator of the Mineralogy Section, described it for the 
Trans. phil. of 1814 and where I saw it in 1818. Koenig observed that the rock in 
which the skeleton was held was not at all cut, but seems to have been simply 
inserted, like a distinct nucleus, in the surrounding block. The skeleton there is so 
close to the surface, that people must have noticed it by the projection of a few of 
its bones. They still contain animal parts and all their calcium phosphate. The 
gangue [mineral vein], totally composed of bits of coral and dense calcareous rock, 
quickly dissolves in nitric acid. Koenig recognized there some fragments of 
millepora miniacea [species of coral], of some madrepores [species of coral], and of 
shells which he compares to helix acuta and turbo pica [species of mollusk]. More 
recently, General Donzelot had another of these skeletons brought out, which is on 
display in the Royal Museum. We provide a diagram of it (Plate 1) [p. 202 below]. 
The corpse has tucked up knees. A little bit of the upper jaw remains, the left half 
of the lower jaw, almost all of one side of the trunk and the pelvis, and a large 
section of the left upper and lower extremities. The gangue is noticeably a 
travertine [form of limestone] in which are embedded shells from the neigh-
bouring sea and land shell creatures who still live today on the island, namely, 
&ÅÒÒÕÓÁÃȭÓ bulimus guadalpensis. 

13ÅÅ ÖÏÎ 3ÃÈÌÏÔÈÅÉÍȭÓ 4ÒÅÁÔÉÓÅ ÏÎ 0ÅÔÒÉÆÁÃÔÉÏÎÓ. Gotha, 1820, page 57; and his letter 

in Isis of 1820, eighth issue, supplement no. 6. 
2No doubt I must mention those fragments of sandstone which people sought to 

make such a fuss about last year (1824), the ones in which they claimed they saw a 
petrified man and a horse. The single circumstance that this was a matter of a man 
and a horse with their flesh and skin depicted should have let the whole world 
know that this could only concern one of natuÒÅȭÓ ÇÁÍÅÓ ÁÎÄ ÎÏÔ Á ÔÒÕÅ ÐÅÔÒÉ-
faction. 
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well preserved.

1
 On the battlefields, we do not see the skeletons of 

men more altered than those of horses, if we make allowance for 
the size. And we do find, among the fossils, animals as small as 
the rat still perfectly preserved.  

Everything therefore leads to the belief that, in epoch of the up-
heavals which buried these fossil bones, the human species did 
not exist at all in the countries where the bones are discovered. 
For there would have been no reason why the human species 
would have escaped entirely such universal catastrophes and why 
their remains are not found nowadays like those of other animals. 
But I do not wish to conclude from this that human beings did not 
exist at all before this period. They could have inhabited some 
regions of small extent from where they repopulated the earth 
after these terrible events. Perhaps also the places where they 
remained were entirely destroyed and their bones buried in the 
bottom of the present seas, with the exception of a small number 
of individuals who continued the species. Whatever the case may 
be, the establishment of human beings in the countries where we 
have said the fossils of land animals are located, that is to say, in 
the largest part of Europe, Asia, and America, is necessarily not 
only after the revolutionary upheavals which buried these bones, 
but also after those revolutions which brought about the exposure 
of those layers containing them and which are the last ones the 
earth has undergone. From this it is clear that one cannot derive 
either from these bones themselves or from the variously sized 
mounds of stones or earth which cover them a single argument in 
support of the antiquity of the human species in these various 
countries.  

PHYSICAL PROOFS OF THE NEWNESS OF THE PRESENT STATE OF THE 

CONTINENTS 

On the contrary, by closely examining what has happened to the 
surface of the earth since it has become dry land for the last time 
and the continents have taken on their present shape, at least in 

                                                 
1The late Fourcroy provided an analysis of them. (Annales du Muséum, tome X, 

page I.). [4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: Clovis (c. 466-511 AD), first king of the Franks]. 
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their somewhat elevated areas, we see clearly that this last revo-
lution and consequently the establishment of our present societies 
could not be very old. It is one of the most firmly established 
results and, at the same time, the least attended to in legitimate 
geology, a result even more valuable because it links up natural 
and civil history in an uninterrupted chain.   

By measuring the effects produced in a given period by causes at 
work today and by comparing these effects with those which they 
have produced since they started working, we can successfully 
determine almost the instant when their action began. That time 
must be the same as the moment when our continents took on 
their present form or when the last sudden retreat of the waters 
occurred.  

In fact, starting from this retrea t, our present escarpments began 
to crumble and to form at their bases hills of debris, our present 
rivers began to flow and create their alluvial deposits, our present 
vegetation began to spread out and produce soil, our present cliffs 
began to be eroded by the sea, our present dunes began to be 
thrown up by the wind, just as from that same time period human 
colonies began or began again to spread out and to establish set-
tlements in places where nature permitted. I am not talking at all 
about our volcanoes, not only because of the irregularity of their 
eruptions, but also because nothing proves that they could not 
have existed under the sea, and thus they cannot serve as the 
measure of the time which has passed since its last retreat.  

DEPOSITS OF MATERIAL 

Deluc and Dolomieu are the ones who have most carefully studied 
the development of the deposits, and although strongly opposed 
on a number of the points concerning the theory of the earth, they 
agree on the following: alluvial deposits grow very quickly, and 
they must have increased in size much more quickly still at their 
beginnings, when the mountains provided more materials for the 
rivers. Nevertheless, their extent is still quite limited in size.  
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$ÏÌÏÍÉÅÕȭÓ -ïÍÏÉÒÅ ÓÕÒ ÌȭOÇÙÐÔÅ

1
 tends to show that, at the time 

of Homer, the spit of land on which Alexander had his city built 
did not yet exist, that one could quickly sail around the Island of 
Pharos in the gulf since named Lake Mareotis, and that this gulf 
had at that time the length indicated by Menelaus [in the Odys-
sey], about fifteen to twenty leagues. It therefore would have 
required only the nine hundred years which elapsed between 
Homer and Strabo to arrange things the way the latter describes 
them and to reduce this gulf to the shape of a lake six leagues 
long. What is more certain is that since then matters have again 
changed considerably. The sands which the sea and the wind have 
thrown up have formed, between the Isle of Pharos and the old 
city a tongue of earth two hundred toises long [approximately 1300 
feet], on which the new city was built. These sands blocked the 
nearest mouth of the Nile and reduced Lake Mareotis to al-most 
ÎÏÔÈÉÎÇȢ $ÕÒÉÎÇ ÔÈÉÓ ÔÉÍÅȟ ÔÈÅ .ÉÌÅȭÓ ÁÌÌÕÖÉÁÌ ÍÁÔÅÒÉÁÌ ×ÁÓ 
deposited along the rest of the shore and extended it enormously.  

The ancients were not ignorant of these changes. Herodotus says 
that Egyptian priests looked upon their country as a gift of the 
Nile. What that means, he adds, is that the Delta has appeared in 
a short time.

2
 Aristotle already makes the case that Homer speaks 

of Thebes as if the city were the only one in Egypt and says 
nothing at all about Memphis.

3
 The Canopic and Pelusiac mouths 

[of the Nile] were in earlier times the main outlets, and the shore 
extended in a straight line from one to the other. This is how it 
still appears in the maps of Ptolemy. Since then the water has 
directed itself into the Bolbitine and Phatnitic mouths. At their 
outlets the largest sedimentary deposits have formed and given 
the coast a semi-circular contour. The towns of Rosetta and Dami-
etta, built beside the sea at these outlets, fewer than one thousand 
years ago, are today two leagues from it. According to Demaillet, it 

                                                 
1
Journal de Physique, volume xlii, p. 40 ff. 

2Herod. Euterpe, V et XV. 
3Arist., Meteor., lib. I, cap. XIV. 



82 

 
would have taken only twenty-six years to push out a cape in front 
of Rosetta half a league long.

1
  

The increase in the height of land in Egypt goes on at the same 
time as this extension of its surface area, and the bottom of the 
river bed rises in the same proportion as the adjacent plains, a 
development which in each century makes the flooding much 
higher than the marks which it has left in the preceding centuries. 
According to Herodotus, a time lapse of nine hundred years would 
have been sufficient to establish a difference in level of seven to 
eight cubits [approximately 12.5 ft].

2
 At Elephantine, the flooding 

today rises seven feet above the greatest heights which it reached 
under Septimus Severus, at the start of the third century [AD] . At 
Cairo, in order for the flooding to be considered sufficient for irri -
gation, it must exceed by three and a half feet the required height 
in the ninth century [AD] . The ancient monuments of this famous 
land are all more or less buried at the base. The loess [loam 
deposit] brought by the river even covers by several feet the arti-
ficial mounds on which the old cities rest.

3
  

The alluvial deposits in the Rhone delta are no less remarkable. 
Astruc provides details of them in his Histoire naturelle du Lan-
guedoc. Through a careful comparison of the descriptions of Mela, 
Strabo, and Pliny with the state of places at the beginning of the 
eighteenth century and by relying on several writers of the Middle 
Ages, he proves that the arms of the Rhone have extended them-
selves by three leagues in eighteen hundred years, that similar 
deposits took place to the west of the Rhone, and that numerous 
locations situated on the edge of the sea or of large pools of water 
six and eight hundreds years ago are today several miles inland.  

                                                 
1$ÅÍÁÉÌÌÅÔȟ $ÅÓÃÒÉÐÔÉÏÎ ÄÅ ÌȭOÇÙÐÔÅȟ ÐȢ ΫΪά ÁÎÄ ΫΪέȢ 
2Herod., Euterpe, XIII. 
33ÅÅ ÔÈÅ /ÂÓÅÒÖÁÔÉÏÎÓ ÓÕÒ ÌÁ ÖÁÌÌïÅ ÄȭOÇÙÐÔÅ ÅÔ ÓÕÒ ÌȭÅØÈÁÕÓÓÅÍÅÎÔ ÓïÃÕÌÁÉÒÅ ÄÕ ÓÏÌ 

qui la recouvre, by Girard (the great work suÒ ÌȭOÇÙÐÔÅȟ ïÄȢ ÍÏÄ -ïÍȟ 6ÏÌÕÍÅ ))ȟ 
page 343). In this regard we will again make the point that Dolomieu, Shaw, and 
other respectable authors estimate these secular elevations much higher than does 
Girard. It is unfortunate that no one has anywhere tried to examine the thickness 
of these formations over the original soil, above the natural rock. 
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Anyone can learn in Holland and in Italy how quickly the river 
beds of the Rhine, Po, and Arno rise nowadays when they are held 
in by dikes, and how far their estuaries move out into the sea by 
forming long promontories on their sides and judge from these 
facts how few centuries these rivers have taken to deposit the low 
plains which they now cut through.   

Many towns which were flourishing sea ports in well-known his-
torical periods are today a few leagues inland. Several have even 
been ruined by the consequences of this change in position. 
Venice with difficulty maintains the lagoons which separate her 
from t he mainland. In spite of all her efforts, she will inevitably 
one day be linked to the mainland.

1
  

We understand from what Strabo said that, at the time of Augus-
tus, Ravenna was in lagoons, as Venice is today. And at present 
Ravenna is one league from the shore. Spina was founded on the 
ÓÅÁȭÓ ÅÄÇÅ ÂÙ ÔÈÅ 'ÒÅÅËÓȟ ÁÎÄ ÂÙ ÔÈÅ ÔÉÍÅ ÏÆ 3ÔÒÁÂÏ ÉÔ ×ÁÓ ÎÉÎÅÔÙ 
stades from it [about 16 km]. Today it is destroyed. Adria in 
Lombardy, which gave its name to the sea [the Adriatic]  of which 
it was the principal port somewhat more than twenty centuries 
ago, is now six leagues from it. Fortis has even made a plausible 
case that during an older epoch the Euganian mountains could 
have been islands.  

My scholarly colleague at the Institute, de Prony, inspector gener-
al of bridges and roads, has written me very valuable information 
concerning the explanation for these changes to the shore of the 
Adriatic. After having been commissioned by the government to 
examine the countermeasures which could be applied to the de-
struction caused by the flooding of the Po, he confirmed that this 
river, since the time it was enclosed in dikes, has raised the height 
of the river bed to such an extent that its water level is now higher 
than the roofs of the houses in Ferrara.

2
 At the same time, its 

                                                 
13ÅÅ ÔÈÅ &ÏÒÆÁÉÔȭÓ -ïÍÏÉÒÅ ÓÕÒ ÌÅÓ ÌÁÇÕÎÅ ɉ-ïÍȢ ÄÅ ÌÁ #ÌÁÓÓÅ ÐÈÙÓÉÑÕÅ ÄÅ Ìȭ)ÎÓÔÉÔÕÔȟ 

Volume V, page 213). 
2
Extract from the Researches of de Prony, sur le Système hÙÄÒÁÕÌÉÑÕÅ ÄÅ Ìȭ)ÔÁÌÉÅȢ  

[Footnote continues on the next page] 
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Displacement of the part of the shore of the Adriatic taken up by the mouths of the 

Po. 

Part of the shore of the Adriatic, comprised of the space between the southern 
extremities of the lake or the lagoons of Comacchio and the lagoons of Venice, has 
undergone since ancient times considerable changes, attested to by the accounts of 
most trustworthy authors and by the fact that the present state of the soil in the 
lands situated near the shore does not permit any doubts about the matter. But it 
is impossible to give exact details of the various stages of these changes and, above 
all, precise measurements for the ages before the twelfth century of our era.  

However, we are sure that the town of Hatria , nowadays Adria, was in earlier times 
on the edge of the sea. That is a well-established and known point about the orig-
inal shore. The shortest distance to the present shore, taken at the mouth of the 
Adige, is twenty-five thousand metres (we will soon see that the point at the pro-
montory  of the alluvial deposits formed by the Po has advanced further into the 
sea by ten thousand metres than the mouth of the Adige). Concerning its anti-
quity, the inhabitants of this town have exaggerated pretensions on many points. 
But it cannot be denied that Adria is one of the most ancient towns in Italy. It gave 
its name to the sea which washed its walls. Some excavations undertaken inside 
the town and in the region have confirmed the existence of a layer of earth filled 
with debris of Etruscan pottery, without any mixture of artifacts of Roman make. 
Etruscan and Roman artifacts are discovered mixed together in a higher layer, on 
which people have found the vestiges of a theatre. The former and the latter strata 
are buried well below the present soil. I saw at Adria some curious collections 
where the monuments which they contain are separated and classified. Some years 
ago I observed to the prince viceroy how historically and geologically interesting it 
would be if large-scale work on the excavations of Adria could be undertaken to 
determine the heights in relation to the sea, as much for the original soil as for the 
successive beds of alluvial deposits. He was very pleased with my ideas in this 
matter. I do not know if my suggestions have had any effect. 

By following the shore as one leaves Hatria , which was situated at the base of a 
small bay, to the south one used to find a branch of the Athesis (the Adige) and the 
Fossa Philistina [Philistine Trench], whose trace corresponds to what could been 
the Mincio  and the Tartaro combined, if the Po still ran to the south of Ferrara. 
Then came the Delta Venetum, which seems to have occupied the spot where the 
lake or the lagoon of Comacchio is located. This delta was crossed by the seven 
mouths of the Eridanus, previously called Vadis, Padus, or Podincus, which had on 
its left bank, at the point where its mouths branched, the city of Trigopolis, whose 
position must be close to Ferrara. Seven lakes enclosed in the delta had the name 
Septem Maria [Seven Seas], and Hatria was sometimes called the Urbs Septem 
Marium [City of the Seven Seas].  

Going back up the shore on the north side, after leaving Hatria , one found the 
principal mouth of the Athesis, also called Fossa Philistina [Philistine Trench], and 
then the Aestuarium Altini , an inland sea, separated from the large sea [Adriatic]  
by a line of islets, in the middle of which was located a small archipelago of other 
islets, called the Rialtum. It is on this small archipelago that Venice today rests. 
The Aestuarium Altini is the lagoon of Venice, which does not link up with the sea 

[Footnote continues on the next page] 
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any more except by five straits, for the islets have united to form a continuous 
dike.  

To the east of the lagoons and to the north of the town of Este are located the 
Euganian mountains, forming, in the middle of a vast alluvial plain, an isolated and 
noteworthy group of peaks, in the neighbourhood of which people locate the 
famous fall of Phaeteon. Some authors maintain that enormous masses of burning 
material, thrown by volcanic explosions in the mouths of the Eridan, gave rise to 
this story. It is certainly true that in the vicinity of Padua and Verona one finds 
many volcanic products.  

The details which I have collected on the deposits on the Adriatic coast at the 
mouths of the Po begin to have a certain accuracy in the twelfth century. At this 
time all the waters of the Po ran south of Ferrara into the Po di Volano and the Po 
di Primaro, branches which surrounded the space occupied by the lagoon of 
Comacchio. The two mouths in which the Po later broke through to the north of 
Ferrara are called the river di Corbola or di Longola or del Mazorno and the river 
Toi. The first, the more northerly, met the Tartaro or the Biano canal near the sea; 
the second was enlarged at Ariano by a branch of the Po, called the river Goro.  

The sea shore was oriented approximately north-south at a distance of ten or 
eleven thousand metres from the meridian of Adria. It passed the point where the 
western corner of the wall of Mesola is now located, and Loreo, to the north of 
Mesola, was only about two hundred metres away.  

Towards the middle of the twelfth century, the large waters of the Po broke 
through the dikes which held them back on the left bank, near the little town of 
Ficarolo, situated nineteen thousand metres to the north -west of Ferrara, spilled 
over into the northern part of the territory of Ferrara and into the Polesine of 
Rovigo, and ran in the two channels of Mazorno and Toi mentioned above. It 
appears well established that the work of man contributed a great deal to this 
ÄÉÖÅÒÓÉÏÎ ÏÆ ÔÈÅ 0ÏȭÓ ×ÁÔÅÒÓȢ 4ÈÅ ÈÉÓÔÏÒÉÁÎÓ ×ÈÏ ÔÁÌËÅÄ ÁÂÏÕÔ ÔÈÉÓ ÒÅÍÁÒËÁÂÌÅ 
achievement do not differ among themselves, except for a few details. Since the 
tendency of the river to follow the new channels which people made for it grew 
from day to day more forceful, its two branches of the Volano and Primaro quickly 
diminished, and were, in less than a century, reduced almost to the condition 
which they are in nowadays. The river system established itself between the estu-
ary of the Adige and the point called Porto di Goro today. When the two channels 
into which the river was first diverted became insufficient, new ones were dug. 
And at the start of the seventeenth century, its main mouth, called Sbocco di 
Tramontana, was located very close to the mouth of the Adige. This approach 
alarmed the Venetians, who in 1604 dug the new channel called Taglio di Porto 
Viro or Po delle Fornaci, by means of which the Bocca Maestra was diverted from 
the Adige to the south.  

During the four centuries which passed between the end of the twelfth century up 
to the end of the sixteenth, the alluvial deposits of the Po won from the sea a 
considerable extent of land. The northern mouth, the one which took over the 
Mazorno canal and formed the Ramo di Tramontana, was in 1600 twenty thousand 
metres from the longitude of Adria, and the southern mouth, the one which over-
ran the Toi channel, was in the same period seventeen thousand metres from this 

[Footnote continues on the next page] 
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deposits have moved out into the sea so rapidly that, by com-
paring the ancient maps with the present conditions, one sees that 
the shore has gained more than six thousand toises [approx-
imately 39,000 ft] since 1604; this means one hundred and fifty or 
one hundred and eighty feet per year, and in some places two 
hundred. The Adige and the Po are today higher than all the 
terrain which lies between them, and only by opening new river 
beds for them in the lower areas which they deposited earlier will 
people be able to prevent the disasters with which the rivers now 
threaten them.  

                                                                                                  
meridian. Thus, the shore was pushed out by nine or ten thousand metres in the 
north, and six or seven thousand metres in the south. Between these two mouths 
which I have just been speaking about was located a cove or a part of the shore 
which had moved out less, called Sacca di Goro.  

The huge work of putting dikes on the river [the Po] and a considerable part of the 
excavations on the southern sides of the Alps took place in this period from the 
thirteenth to the seventeenth centuries.  

The Taglio di Porto Viro sets the direction of the alluvial deposits in the axis of the 
huge promontory which the mouths of the Po now create. As the channels reach-
ing the sea grew longer, the annual quantity of deposits increased at an alarming 
rate, as much from the diminution of the slope of the waters (a necessary con-
sequence of the elongation of the river bed) as from the confinement of these 
waters between dikes and from the way in which the excavations helped the 
flowing torrents carry mountain soil down into the plains. Soon the bay of the 
Sacca di Goro was filled in, and the two promontories formed by the two main 
mouths united into a single one, whose apex now is located thirty-two or thirty -
three thousand metres from the meridian of Adria. Consequently, in two centuries, 
the mouths of the Po have gained about fourteen thousand metres from the sea.  

From the facts I have just quickly summarized, the results are as follows: (1) in 
ancient times, to which no accurate date can be assigned, the Adriatic Sea washed 
the walls of Adria; (2) in the twelfth century, before people had opened a passage 
at Ficarolo for the waters of the Po on the left [northern]  bank, the sea shore was 
nine to ten thousand metres from Adria; (3) in 1600 the points of the promontories 
formed by the two principal mouths of the Po were located in front of the Taglio di 
Porto Viro, at an average distance of eighteen thousand five hundred metres from 
Adria, a fact which makes the growth rate of the alluvial deposits since the year 
1200 twenty-five metres per year; (4) the single tip of the promontory formed by 
the mouths today is thirty-two or thirty -three thousand metres from the meridian 
of Adria; from which one concludes an average rate of progress for the alluvial 
deposits of about seventy metres per year during these last two centuries, a much 
faster rate in relation to the slightly older ages. (De Prony) 
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The same causes have produced the same effects along the 
branches of the Rhine and the Meuse. Thus, the richest cantons in 
Holland constantly face the alarming spectacle of rivers sus-
pended twenty and thirty feet above their land.  

Wiebeking, director of bridges and highways in the Kingdom of 
Bavaria, has written a report on this development, such an im-
portant matter for people and governments to understand well, 
where he shows that this characteristic of raising the level of their 
beds belongs to a greater or lesser extent to all rivers.  

The deposits along the shores of the North Sea have not prog-
ressed any less rapidly than in Italy. One can easily follow them in 
Friesland and in the country of Groningen, where people know 
the time period of the first dikes constructed by the Spanish 
governor Gaspar Robles in 1570. One hundred years later, in some 
places, three-quarters of a league of land had already been gained 
outside these dikes, and the city of Groningen itself, built partly 
on ancient soil, on limestone which does not belong at all to the 
present sea and where one finds the same shells as in our rough 
limestone in the regions of Paris, the city of Groningen is only six 
leagues from the sea. Having been in these areas, I can confirm, by 
my own testimony, facts which, by the way, are very well known; 
Deluc has already widely publicized most of them.

1
 One could 

observe the same phenomenon and with the same accuracy all 
along the coasts of East Friesland, in the country of Bremen and 
Holstein, because we know the ages when the new lands were 
enclosed for the first time and we can measure in those places 
what has been gained since.  

This strand formed by rivers and the sea, which has an admirable 
fertility, is for these territories a gift all the more precious, because 
the ancient soil, covered with heather or peat bogs, resists culti-
vation almost everywhere. Only the alluvial deposits provide for 
the subsistence of the inhabited towns built all along this coast 
since the Middle Ages. These places would not perhaps have at-

                                                 
1
)Î ÄÉÆÆÅÒÅÎÔ ÐÌÁÃÅÓ ÏÆ ÔÈÅ Ô×Ï ÌÁÓÔ ÖÏÌÕÍÅÓ ÏÆ ÈÉÓ ,ÅÔÔÒÅÓ Û ÌÁ 2ÅÉÎÅ Äȭ!ÎÇÌÅÔÅÒÒÅȢ  
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tained this degree of prosperity without the rich lands which the 
rivers prepared for them and which they continuously increase.  

If the size which Herodotus attributes to the Sea of Azov,
1
 which 

he makes almost equal to the Euxine Sea [Black Sea], had been 
expressed in less vague terms and if one knew precisely what he 
meant by the Gerrhus,

2
 we would find there still more strong 

proofs of the changes produced by the rivers and of their speed. 
For the alluvial deposits of the rivers would have been able by 
themselves,

3
 since that timeɂthat is to say, in the past two 

thousand and two or three hundred yearsɂto reduce the sea of 
Azov to what it is, close the course of the Gerrhus, or of that 
branch of the Dneiper which would have emptied into the Hypa-
cyris and with it into the Carcinite or Olu -Degnitz Gulf, and 
reduced the Hypacyris itself almost to nothing.

4
 We would be no 

less certain about it, if it was clearly established that the Oxus or 
Sinoun, which now empties into the Aral Sea, in earlier times 
emptied into the Caspian Sea. But we have enough confirmed 
facts at hand not to put forward any ambiguous examples and not 

                                                 
1
Melpom., LXXXVI. 

2Ibid., LVI. 
3
People have also wanted to attribute this supposed diminution of the Black Sea 

and the Sea of Azov to the breakthrough of the Bosphorus, which would have 
ÈÁÐÐÅÎÅÄ ÁÔ ÔÈÅ ÁÌÌÅÇÅÄ ÔÉÍÅ ÏÆ $ÅÕÃÁÌÉÏÎȭÓ &ÌÏÏÄȢ (Ï×ÅÖÅÒȟ ÔÏ ÅÓÔÁÂÌÉÓÈ ÔÈÅ ÆÁÃÔ 
of this decrease we rely on the successive diminutions of the extent attributed to 
these seas in Herodotus, in Strabo, and so on. But it is too evident that if this 
diminution came about from the breakthrough of the Bosphorus, it would have 
had to have been completed long before Herodotus and date from the time of 
Deucalion. 
4
3ÅÅ 2ÅÎÎÅÌȭÓ 'ïÏÇÒÁÐÈÉÅ Äȭ(ïÒÏÄÏÔÅȟ ÐȢ 56 ff, and a part of the work of Dureau de 

Lamalle, entitled Géographie physique de la mer Noire, etc. Today only the very 
small river of Kamennoipost could represent the Gerrhus and the Hypacyris, such 
as they were described by Herodotus.  

N.B. Dureau, page 170, claims that Herodotus made the Borysthene and the 
Hypanis empty into the Palus Meotide. But Herodotus (Melpom., LIII) says only 
that these two rivers empty together into the same lake, that is to say, into the 
Liman, as is the case today. Herodotus did not make the Gerrhus and the 
Hypacyris go any further. 
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to lay ourselves open to criticism by making the geographical 
ignorance of the ancients the basis of our physical propositions.

1
  

THE MARCH OF THE DUNES 

We spoke above about dunes, or those mounds of sand which the 
sea throws up on low coasts when its bottom is sandy. Everywhere 
where human industry has not known how to fix them in place, 
these dunes advance inland as irresistibly as the alluvial deposits 
of the rivers advance into the sea. They push in front of them 
ponds formed by rain waters in the terrain along which they run 
and which they block from linking up with the sea. In many places 
they proceed at an alarming rate. Forests, buildings, cultivated 
fieldsɂthe dunes overrun everything. Those in the Gulf of Gas-
cony [Bay of Biscay] have already covered a large number of vil-
lages mentioned in medieval land titles, and right now in the 
single department of Landes, they threaten ten of them with 
inevitable destruction.

2
 One of these villages, Mimisan, has fought 

for twenty years against the dunes, and one dune more than sixty 
feet high is approaching the town, so to speak, as one looks at it.  

In 1802, ponds overran five beautiful small farms in the village of 
Saint Julien.

3
 For a long time they have covered an old Roman 

                                                 
1For example, Dureau de Lamalle, in his Géographie physique de la mer Noire, 

ÒÅÆÅÒÓ ÔÏ !ÒÉÓÔÏÔÌÅ ɉ-ÅÔÅÏÒȢȟ )Ȣ)ȟ ÃȢ ΫέɊ ÁÓ ȰÔÅÁÃÈÉÎÇ ÕÓ ÔÈÁÔ ÉÎ ÈÉÓ ÔÉÍÅ ÔÈÅÒÅ ÅØÉÓÔÅÄ 
still several ancient periodes [accounts of voyages] and peripli [manuscripts with 
ports and coastal landmarks] confirming that there was a canal leading from the 
#ÁÓÐÉÁÎ 3ÅÁ ÉÎÔÏ ÔÈÅ 0ÁÌÕÓ -ÅÏÔÉÄÅȢȱ .Ï×ȟ ÈÅÒÅ ÉÓ ×ÈÁÔ ÔÈÅ ×ÏÒÄÓ ÏÆ !ÒÉÓÔÏÔÌÅ 
amount to at the cited reference (Duval editÉÏÎȟ )ȟ ίήίȟ "ȢɊȡ Ȱ&ÒÏÍ 0ÁÒÏÐÁÍÉÓÕÓ 
descend, among other streams, the Bactus, the Choaspes and the Araxe, from 
×ÈÉÃÈ ÔÈÅ 4ÁÎÁÉÓȟ ×ÈÉÃÈ ÉÓ Á ÂÒÁÎÃÈ ÏÆ ÉÔȟ ÏÒÉÇÉÎÁÔÅÓȟ ÉÎÔÏ ÔÈÅ 0ÁÌÕÓ -ÅÏÔÉÄÅȢȱ 7ÈÏ 
does not see that this gibberish, which is not based either on peripli or on periodes 
ÉÓ ÏÎÌÙ ÔÈÅ ÓÔÒÁÎÇÅ ÉÄÅÁ ÏÆ !ÌÅØÁÎÄÅÒȭÓ ÓÏÌÄÉÅÒÓȟ ×ÈÏ ÔÏÏË ÔÈÅ *ÁØÁÒÔÅ ÏÒ 4ÁÎÁÉÓ ÏÆ 
the Transoxian for the Don or Tanais of Scythia? Arrian and Pliny made the 
distinction in this matter, but it appears that it had not been made at the time of 
Aristotle. Why do we want to derive geological documents from geographers like 
these? 
2
See the Rapport sur les Dunes du golfe de Gascogne, by Tassin. Mont-de-Marson, 

an X. 
3Bremontier, Mémoire sur la fixation des dunes. 
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road which led from Bordeaux to Bayonne and which was seen 
again forty years ago when the waters were low.

1
 The River Adour, 

which, in historical time, passed ancient Boucat and emptied into 
the sea at Cape Breton, has now been diverted by more than a 
thousand toises.  

The late Bremontier, inspector of bridges and highways, who 
undertook major projects on the dunes, estimated their progress 
at sixty feet per year, and in certain places at seventy-two feet. 
According to his calculations, they would need only two thousand 
years to reach Bordeaux. And to judge from their present length, 
they must have started to form a little more than four thousand 
years ago.

2
  

The covering over of cultivated land in Egypt by the sterile sands 
of Libya, which the west wind blows there, is a phenomenon of 
the same sort as the dunes. These sands have overrun a number of 
towns and villages, whose ruins are still evident. This has hap-
pened since the Mohammedan conquest of the country, for one 
sees the tips of the minarets from some mosques sticking up 
through the sand.

3
 With such rapid progress, these sands would 

have undoubtedly filled the narrow parts of the valley if so many 
centuries had elapsed since they started being blown there.

4
 

Nothing at all would remain between the Libyan mountain range 
and the Nile. Here again is a chronometer whose measurement 
would be easy and interesting to obtain.  

PEAT BOGS AND ROCK FALLS 

The peat bogs produced so widely in northern Europe by the 
accumulation of debris of peat moss and other water mosses also 
provide a means of measuring time. They grow at a specific rate 
for each location. They thus surround the small hillocks of the 

                                                 
1Tassin, loc. cit. 
2See the Mémoire of Bremontier. 
3
Denon. Voyage en Égypte. 

4
We could refer here to all the travellers who have crossed the western edge of 

Egypt.  
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terrain on which they form. Several of these hillocks have been 
buried within human memory. In other places the peat bog moves 
down the length of valleys, proceeding as glaciers do. But glaciers 
melt along their lower edges; the peat bog is not held back by 
anything. By sounding the bog right down to solid ground, one 
assesses its age, and one finds, for peat bogs as for dunes, that 
they cannot have arisen an indefinitely long time ago. The case is 
the same for rock falls which occur extremely quickly at the foot 
of all escarpments and which are still a long way from covering 
them over. But since we have not yet applied precise measure-
ments to these two sorts of causes, we will not dwell upon them 
any more.

1
  

We always see that everywhere nature tells us the same thing; 
everywhere she informs us that the present order of things does 
not go back very far; and what is quite remarkable, everywhere 
man speaks to us as nature does, whether we consult ÐÅÏÐÌÅȭÓ 
authentic traditions or whether we examine their moral and 
political state and the intellectual development which they had 
reached at the moment when their authentic monuments begin.  

THE H ISTORY OF PEOPLES CONFIRMS THE NEWNESS OF THE 

CONTINENTS 

                                                 
1
These phenomena are dealt with very well in the Letters of Deluc to the Queen of 

England, in the places where he describes peat bogs in Westphalia, and in his 
Letters to Lametherie, included in the Journal de Physique of 1791, and so on, and 
also in those which he addresses to Blumenbach, which have been printed in 
French, in a single volume, Paris, 1798. To this can be added the very interesting 
details which he provides in his Voyages géologiques, Volume I, on the islands of 
the west coast of the Duchy of Schleswig and on way in which they have been 
joined up again, whether to each other or to the mainland, by alluvial deposits and 
peat bogs, as well as on the irruptions which from time to time have destroyed 
them or separated some parts.  

As for rock falls, Jameson, in a note in the English translation of this Discourse, 
refers to a remarkable example of them taken from the rocky escarpments called 
Salisbury Crag, near Edinburgh. Although not particularly high, their abruptly ver -
tical faces are not yet at all hidden by the mass of debris which has collected at 
their bases and which, nonetheless, increases each year. 
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Although at first glance the traditions of some ancient peoples 
who trace their origin back so many thousands of centuries seem 
forcibly to contradict the newness of the present world, in fact 
when we examine these traditions a little more closely, it does not 
take us long to notice that there is nothing historical about them. 
We are soon convinced, by contrast, that real history and every-
thing which it has preserved for us in the form of reliable docu-
ments dealing with the first establishment of nations confirm 
what the natural monuments have announced.  

No chronology of any of our peoples in the West goes back in an 
unbroken chain more than three thousand years. None of them 
can offer us a sequence of events linked together with some cred-
ibility before this time period, nor even two or three centuries 
later. Northern Europe has a history only since its conversion to 
Christianity. The history of Spain, Gaul, and England dates only 
from the Roman conquests. The history of north Italy before the 
founding of  Rome is today almost unknown. The Greeks claim 
that they possessed the art of writing only since the Phoenicians 
taught them thirty -three or thirty -four centuries ago. For still a 
long time after that their history is full of fables, and they did not 
go back further than three hundred years earlier for the first ves-
tiges of their consolidation as a people. For the history of western 
Asia we have only some contradictory extracts which go back, 
with little coherence, merely twenty -five centuries.

1
 By combining 

what we collect of the oldest with some historical details, we 
would hardly extend the figure to forty centuries.

2
  

The first pagan historian whose work we have, Herodotus, is two 
thousand three hundred years old.

3
 The earlier historians which 

                                                 
1To Cyrus, about 650 BC. 
2To Ninus, about 2348 BC, according to Ctesias and those who followed him, but 

only to 1250 BC according to Volney, following Herodotus. 
3
Herodotus lived 440 years before Jesus Christ.  
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he could have consulted do not date from a century before him.

1
 

One can even judge what they were like by the extravagances 
which remain to us, extracts from Aristeas of Proconnesus and 
some others.  

Before them there were only the poets, Homer being the oldest we 
have. Homer, the master and the eternal model for all the West, 
preceded our age only by two thousand seven hundred or two 
thousand eight hundred years.  

When these first historians talk of ancient events, whether of their 
own country or of neighbouring states, they refer only to the oral 
traditions and not to public works. Only a long time after them 
did people produce the so-called extracts of the Egyptian, Phoe-
nician, and Babylonian annals. Berossus wrote only in the reign of 
Seleucus Nicator [c. 358-281 BC], Hieronymus only in the reign of 
Antiochus Soter [324-261 BC], and Manetho only in the reign of 
Ptolemy Philadephus [308-246 BC]. All three of them are only of 
the third century before Jesus Christ.  

Whether Sanconiatho [c. 950 BC] is a real or imaginary author, we 
know nothing at all about him before Philon of Byblos published a 
translation of him under Hadrian, in the second century after 
Jesus Christ, and even if people had known his work, so far as the 
earliest times are concerned, they would have found there, as with 
all writers of this type, only a puerile theogony or a metaphysics so 
disguised under allegories that it is unrecognizable.  

One single people has preserved for us written prose records from 
before the time of Cyrus: the Jewish people. The part of the Old 
Testament called the Pentateuch has existed in its present form at 
least since the schism of Jeroboam [c. 930 BC], because the Samar-
itans hold to it just as the Jews do. That means that the text is now 
certainly more than two thousand eight hundred years old.  

                                                 
1
Cadmus, Pherecydes, Aristeas of Proconnesus, Acusilaus, Hecataeus of Miletus, 

Charon of Lampascus, and so on. See Vossius, de Histor. Græc., lib. I, and 
especially his fourth book.  
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There is no reason not to attribute the writing of Genesis to Moses 
himself, a fact which would put it back by five hundred years 
more, to thirty -three centuries. And reading the text is sufficient 
to make one notice that it was composed in part with pieces of 
previous works. Therefore, we can entertain not the slightest 
doubt that this is the most ancient writing which our western 
tradition possesses.  

Now, this work and all those which have been created since, 
however foreign their authors might have been both to Moses and 
to his people, depict for us the nations on the edges of the 
Mediterranean as recent. They show them to us still as semi-
barbarians some centuries previously; in addition, they all tell us 
of a universal catastrophe, an irruption of the waters, which 
brought about an almost total rebirth of the human race. And for 
the age of this catastrophe they do not go back a very long time.  

The Pentateuch texts, which extend this period the most, do not 
date it at more than twenty centuries before Moses, and conse-
quently at no more than five thousand and four hundred years 
before us.

1
  

The poetic traditions of the Greeks, sources of all our pagan 
history for these distant epochs, have nothing which contradicts 
the records of the Jews. On the contrary, they agree with them 
admirably concerning the ages which they assign to the Egyptian 
and Phoenician settlers, who gave Greece the first germs of civi-
lization. We see there that in about the same century when the 
Israelite tribes left Egypt to take into Palestine the sublime faith in 
a single God, other colonies left the same country to carry into 
Greece a cruder religion, at least on the surface, whatever the 
additional secret doctrines which the religion reserved for its 
initiates; while still others came from Phoenicia and taught the 

                                                 
1The Septuagint dates it at five thousand three hundred and forty-five; the Samar-

itan text at four thousand eight hundred and sixty-nine; the Hebrew text at four 
thousand one hundred and seventy-four. 
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Greeks the art of writing and everything concerning navigation 
and trade.

1
  

No doubt there is a great deal lacking after that which would 
make up a continuous history, because for a long time after the 
founding of these colonies people still talked of a host of myth-
ological events and adventures, in which the gods and heroes took 
part, and because people link these leaders to real history only by 
genealogies which are plainly fabricated.

2
 However, what is even 

more certain is that everything which had preceded their arrival 
could only have been preserved in very confused memories and 
could have been supplied only by pure inventions, similar to those 
of our monks in the Middle Ages concerning the origins of the 
European peoples.  

Thus, not only should one not be surprised that there were plenty 
of doubts and contradictions, even in ancient times, concerning 
the dates of Cecrops, Deucalion, Cadmus, and Danausɂand it 
would be childish to attach the least importance to some opinion 

                                                 
1
We know that the chronologers differ by several years concerning each of these 

events, but these combined migrations nonetheless formed the special and very 
noteworthy character of the fifteenth and sixteenth centuries before Jesus Christ.  

Thus, by following only the calculations of Usserius, Cecrops would have come 
from Egypt to Athens around 1556 BC; Deucalion would have settled on Parnassus 
around 1548; Cadmus would have arrived from Phoenicia at Thebes around 1493; 
Danaeus would have come to Argos around 1485; Dardanus would have settled on 
the Hellespont around 1449.  

All these national leaders would have been just about contemporaries of Moses, 
the date of whose exodus is 1491. Incidentally, on the coordinated times of Moses, 
Danaus, and Cadmus, see Diodorus, Book XI; in Photius, page 1152. 
2Everyone knows the genealogies of Apollodorus and the way the late Clavier 

sought to take advantage of them to derive some sort of primitive history of 
Greece. But when one has read the genealogies of the Arabs and of the Tartars and 
all those which our old monastic chroniclers have dreamed up for the different 
sovereigns of Europe and even for individual ones, it is really easy to understand 
that the Greek writers must have done for the earliest times in their country what 
has been done for all the others in those ages when critical method did not 
illuminate history.  
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or other about the precise dates of Inachus

1
 or Ogyges

2
ɂbut if 

anything can surprise us, it is that these people were not placed 
infinitely earlier. It is impossible that there was not in this matter 
some ascendancy of received traditions, from which the inventors 
of the fables could not depart. One of the dates assigned to the 
flood of Ogyges even accords so well with the one which has been 
ÁÓÓÉÇÎÅÄ ÔÏ .ÏÁÈȭÓ &ÌÏÏÄȟ ÔÈÁÔ ÉÔ ÉÓ ÈÁÒÄÌÙ ÐÏÓÓÉÂÌÅ ÔÈÁÔ ÉÔ ×ÁÓ ÎÏÔ 
taken from some source in which it was the latter flood which was 
meant.

3
  

As for Deucalion, whether this prince is regarded as a real or fic-
tional person, if one follows a little the way in which his flood was 
introduced into Greek poetry and the various details with which it 
was successively enriched, it becomes clear that this was only a 
tradition of the great cataclysm, altered and dated at the same 
epoch as Deucalion by the Hellenes because Deucalion was seen 
as the originator of the Hellenic nation and because they confused 
his history with that of all the leaders of the nations reborn after 
the disaster.

4
  

                                                 
11856 or 1823 BC, or still other dates, but always about 350 years before the main 

Phoenician or Egyptian colonists. 
2The common date for Ogyges, according to Acusilaus, followed by Eusebius, is 

1796 BC, and consequently several years after Inachus. 
3Varro dates the Flood of Ogyges, which he calls the First Flood, four hundred 

years before Inachus (a priore cataclismo quem Ogygium dicunt, ad Inachi regnum), 
and consequently at 1600 years before the first Olympiad. That would make it 2376 
"#Ȣ !ÎÄ ÔÈÅ ÄÁÔÅ ÏÆ .ÏÁÈȭÓ &ÌÏÏÄȟ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ (ÅÂÒÅ× ÔÅØÔȟ ÉÓ άέήγ "#Ȣ 4ÈÅ 
difference is only twenty-ÓÅÖÅÎ ÙÅÁÒÓȢ 6ÁÒÒÏȭÓ ÔÅÓÔÉÍÏÎÙ ×ÁÓ ÍÅÎ-tioned by 
Censorinus, de Die natali, cap. xxi. True, Censorinus wrote only in the year 238 AD, 
and, according to Julius Africanus, ap. Euseb., Praep. cv, it seems that Acusilaus, 
the first author who dated a flood in the time of the reign of Ogyges, made this 
prince a contemporary of Phoroneus, something which brings it very close to the 
first Olympiad. Julius Africanus puts an interval of only one thousand and twenty 
years between the two ages. And in Cesorinus there is even a passage which 
ÃÏÒÒÅÓÐÏÎÄÓ ÔÏ ÔÈÉÓ ÖÉÅ×Ȣ !ÌÓÏȟ ÓÏÍÅ ÐÅÏÐÌÅ ×ÉÓÈ ÔÏ ÒÅÁÄ ÉÎ 6ÁÒÒÏȭÓ ×ÏÒË ×ÈÉÃÈ ×Å 
have just quoted, following Cesorinus, erogitium in place of Ogygium. But what is a 
cataclisme érogitien which no one has ever mentioned? 
4
(ÏÍÅÒ ÁÎÄ (ÅÓÉÏÄ ËÎÅ× ÎÏÔÈÉÎÇ ÏÆ $ÅÕÃÁÌÉÏÎȭÓ ÆÌÏÏÄȟ ÁÎÙ ÍÏÒÅ ÔÈÁÎ ÔÈÅÙ ËÎÅ× 

ÏÆ /ÇÙÇÅÓȭ ÆÌÏÏÄȢ  

[Footnote continues on the next page] 
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The first surviving author in whom one finds a mention of the first is Pindar (Od. 
Olymp. ix). He has Deucalion land on Parnassus, set himself up in the town of 
Protogenia (first birth) and there recreate his people with rocks. Briefly put, he 
reports the fable, later universalized to all humanity by Ovid, but applies it to only 
one nation.  

The first historians after Pindar (Herodotus, Thucydides and Xenophon), make no 
mention of any flood, neither at the time of Ogyges, nor at the time of Deucalion, 
although they do speak of the latter as one of the first kings of the Hellenes.  

Plato, in the Timaeus, says only a few words on the flood, as well as on Deucalion 
and Pyrrha, to begin the account of the great catastrophe which, according to the 
priests of Sais, destroyed Atlantis. But in this short passage he speaks of the flood 
in the singular, as if it was the only one. He even expressly states further on that 
the Greeks knew of only one. He places the name of Deucalion immediately after 
the name of Phoroneus, the first of men, without mentioning Ogyges. Hence, for 
him, it is again a general event, a truly universal flood, and the only one which 
happened. He thus looked upon it as identical with the flood of Ogyges.  

Aristotle (Metero., I, 14) seems the first to have thought of this flood as only a local 
inundation, which he locates near Dodone and the river Achelous, but near the 
Achelous and Dodone in Thessaly.  

)Î !ÐÏÌÌÏÄÏÒÕÓ ɉ"ÉÂÌȢȟ )ȟ ɞ αɊȟ $ÅÕÃÁÌÉÏÎȭÓ ÆÌÏÏÄ ÒÅÁÃÑÕÉÒÅÓ ÁÌÌ ÉÔÓ ÉÍÐÏÒÔÁÎÃÅ ÁÎÄ 
mythological character. It takes place at the time of the transition from the Age of 
Bronze to the Age of Iron. Deucalion is the son of the titan Prometheus, the maker 
of human beings. He remakes the human race from stones. However, Atlas, his 
uncle, and Phoroneus, who was alive before him, and several other earlier people 
preserve many descendants.  

As we move forward to more recent writers, certain circumstantial details are 
added which resemble more closely those which Moses reports. Thus Apollodorus 
gives Deucalion a chest as a means of saving himself; Plutarch talks about doves  
by means of which he [Deucalion] sought to learn if the waters had ebbed, and 
Lucian talks of animals of every species which he had taken on board with him, 
and so on.  

As to the combination of the traditions and the hypothesis by which people have 
recently sought to conclude that the breaking through of the Bosphorus in Thrace 
was the causÅ ÏÆ $ÅÕÃÁÌÉÏÎȭÓ &ÌÏÏÄ ÁÎÄ ÅÖÅÎ ÔÈÅ ÏÐÅÎÉÎÇ ÏÆ ÔÈÅ ÐÉÌÌÁÒÓ ÏÆ (ÅÒÃÕÌÅÓȟ 
thus discharging into the Archipelago the waters of the Euxine Sea [Black Sea], 
which was previously much higher and more extensive that it has been since this 
event, it is no longer necessary to concern oneself with this in detail, since it has 
ÂÅÅÎ ÃÏÎÆÉÒÍÅÄ ÂÙ /ÌÉÖÉÅÒȭÓ ÏÂÓÅÒÖÁÔÉÏÎÓ ÔÈÁÔȟ ÉÆ ÔÈÅ "ÌÁÃË 3ÅÁ ÈÁÄ ÂÅÅÎ ÁÓ ÈÉÇÈ ÁÓ 
people assume, it would have found several escape channels through the passes 
and plains of lower elevation than the present shores of the Bosphorus, and by 
#ÏÕÎÔ !ÎÄÒÅÏÓÓÙȭÓ ÏÂÓÅÒÖÁÔÉÏÎ ÔÈÁÔ ÉÆ Á ÃÁÓÃÁÄÅ ÈÁÄ ÆÁÌÌÅÎ ÓÕÄÄÅÎÌÙ ÏÎÅ ÄÁÙ 
through this new passage, not only would the small quantity of water which would 
have been able to run through all at once by such a narrow opening have been 
spread out over the immense extent of the Mediterranean without causing there a 
tide of a few toises, but also the simple natural slope necessary for the running out 

[Footnote continues on the next page] 
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The fact is that every Greek tribe which preserved its separate 
traditions began them with its own particular flood, because every 
one of them retained some memory of the universal deluge which 
was common to all people. When in later years, people wanted to 
subject these various traditions to a common chronology, they 
thought they perceived different events, because the totally un-
certain dates, all perhaps false, but each one looked upon as 
authentic in its own county, did not agree with each other. Thus, 
ÉÎ ÔÈÅ ÓÁÍÅ ×ÁÙ ÔÈÁÔ ÔÈÅ (ÅÌÌÅÎÅÓ ÈÁÄ $ÅÕÃÁÌÉÏÎȭÓ &ÌÏÏÄȟ ÂÅÃÁÕÓÅ 
they looked upon Deucalion as their founding father, the Auto-
ÃÈÔÈÏÎÅÓ ÏÆ !ÔÔÉÃÁ ÈÁÄ /ÇÙÇÅÓȭ &ÌÏod, because it was from Ogyges 
that they began their history. The Pelasgians of Arcady had a flood 
which, according to later writers, forced Dardanus to move 
towards the Hellespont.

1
 Samothrace, one of the islands where 

there was set up in the more distant ages a priestly succession, a 
regular cult, and continuous traditions, also had a flood which was 
thought to be the most ancient of all,

2
 and which was attributed to 

the break through of the Bosphorus and the Hellespont. People 
retained some idea of a similar event in Asia Minor

3
 and in Syria,

4
 

and afterwards the Greeks attached the name Deucalion to this 
event.

5
 

But none of these traditions dates the disaster very long ago. And 
they all make sense concerning the date and other circumstances, 
according to the variations always present in accounts not firmly 
established in writing.  

                                                                                                  
of the water would have reduced to nothing their excess height on the shores of 
Attica.  

See in addition on this subject the note which I have published at the front of the 
ÔÈÉÒÄ ÖÏÌÕÍÅ ÏÆ /ÖÉÄȟ ÉÎ ,ÅÍÁÉÒÅȭÓ ÃÏÌÌÅÃÔÉÏÎȢ 

1Dionysus of Halicarnassus. Antiq. rom., Book 1, Chapt. LXI. 
2Diodorus de Sicile, Book V., Chapt. XLVII. 
3
Etienne of Byzantium, voce Iconium; Zenodotus, Prov., cent. vi, no. 10; and 

Suidas, voce Nannacus.  

4Lucian., de Deâ Syrâ. 
5
Arnobius, Contra Gent., lib. v, p. m. 158, even speaks of a Phrygian rock from 

which people claim Deucalion and Pyrrha took their stones.  
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THE EXCESSIVE ANTIQUITY ATTRIBUTED TO CERTAIN PEOPLE HAS NO 

H ISTORICAL BASIS 

People who wish to attribute to the continents and to the estab-
lishment of nations a very distant antiquity are therefore obliged 
to address themselves to the Indians, to the Chaldeans, and to the 
Egyptians, three peoples who, in fact, appear to be the most 
ancient civilizations of the Caucasian race, but three peoples 
extraordinarily similar among themselves, not only in their tem-
perament, their climate, and the nature of the soil which they 
inhabit, but even more in the political and religious constitution 
which they gave themselves. This very constitution ought to make 
the evidence equally suspect.

1
  

Among all three, a hereditary caste was entrusted exclusively with 
their religion, laws, and sciences. Among all three this caste had 
its allegorical language and secret doctrine; among all three, this 
caste reserved to itself the privilege of reading and explicating the 
sacred books in which the gods themselves had revealed all 
knowledge.  

We understand what history could have developed into in such 
hands, but without indulging in great efforts of reasoning we can 
know the facts by examining what history has become among the 
one of these three nations which is still in existence: among the 
Indians.  

The truth is that history does not exist at all. In the midst of this 
infinity of books of mystical theology or of abstruse metaphysics 
which the Brahmins possess and which the ingenious persever-
ance of the English has succeeded in making known, there is 
nothing which might be able to instruct us coherently about the 
origin of their nation and about the vicissitudes of their society. 
They even maintain that their religion forbids them from pre -

                                                 
1This resemblance of institutions goes to the point where it is very natural to 

assume a common origin for them. It must not be forgotten that many ancient 
writers thought Egyptian institutions came from Ethiopia and that Syncellus, page 
151, tells us positively that the Ethiopians came from the banks of the Indus at the 
time of King Amenophtis. 
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serving the memory of what is happening in the present age, the 
age of misfortune.

1
  

According to the Vedas, the first of the revealed works and the 
ÆÏÕÎÄÁÔÉÏÎ ÆÏÒ ÔÈÅ (ÉÎÄÕÓȭ ÅÎÔÉÒÅ ÂÅÌÉÅÆ ÓÙÓÔÅÍȟ ÔÈÅ ÌÉÔÅÒÁÔÕÒÅ ÏÆ 
this people, like that of the Greeks, begins with two great epics: 
the Ramaian and the Mahabarat, a thousand times more mon-
strous in their marvels than the Iliad and the Odyssey, even 
though one sees in it also traces of a metaphysical doctrine like 
those which we conventionally call sublime. The other poems, 
which with the two first ones make up the large body of Puranas, 
are only legends or verse stories, written at different times by dif-
ferent authors, no less extravagant in their fictions than the major 
poems. People have believed that they recognize in some of these 
×ÒÉÔÉÎÇÓ ÅÖÅÎÔÓ ÏÒ ÍÅÎȭÓ ÎÁÍÅÓ ÓÏÍÅ×ÈÁÔ ÓÉÍÉÌÁÒ ÔÏ ÔÈÏÓÅ ×ÈÉÃÈ 
the Greeks and Latins spoke about. It is mainly through these 
similarities in the names that Wilfort tried to derive from these 
Puranas some sort of agreement with our chronology of the an-
cient western world, a concordance which reveals in each line the 
hypothetical nature of his assumptions and which, besides, can be 
accepted only by discounting absolutely the dates provided by the 
Puranas themselves.

2
  

The lists of kings which the pandits or Indian doctors claimed to 
have drawn up in accordance with the Puranas are only simple 
catalogues without details or are embellished with absurd details, 
like those the Chaldeans and the Egyptians had, like the ones 
Trithemus  and Saxo Grammaticus gave northern people.

3
 These 

lists do not agree at all. None of them presupposes history or 
registries or records. Even their origins could have been made up 

                                                 
1See Polier, Mythologie des Indous, Volume I, pages 89 and 91. 
2
See the important work of Wilfort, on the chronology of the kings of Magadha, 

emperors of India, and on the epochs of Vicramaditjya (or Bikermadjit), and of 
Salivahanna. Mém. de Calcutta, Volume IX, in-80., page 82.  

3See Jones, on the chronology of the Hindus, Mém. de Calcutta, edition in-80, 

Volume II, page 111; French translation, p. 164. See also Wilfort on this same 
subject, ibid, Volume V, p. 241, and the lists which he provides in his work cited 
higher up, Volume IX, page 116. 
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by the poets, whose works were their source. The pandit who pro-
vided them to Wilfort admitted that he arbitrarily filled the spaces 
between the famous kings with imaginary names,

1
 and he main-

tained that his predecessors had done the same. If that is true of 
the lists which the English get hold of nowadays, how would it not 
be true of those which Abou-Fazel produced as extracts of the 
Annals of Kashmir

2
 and which, in addition, as completely full of 

fables as they are, go back only four thousand three hundred 
years. More than one thousand two hundred of them are full of 
the names of princes whose reigns are quite indeterminate in 
length.  

Even the era according to which the Indians today calculate their 
years, which begins fifty-seven years before Jesus Christ and which 
is named after a prince called Vicramaditjia or Bickermadjit, car-
ries this name only according to a sort of convention. For one 
finds, according to the time frames attributed to Vicramaditjia, 
that there were at least three and perhaps up to eight or nine 
princes of this name, all of whom have similar legends, who all 
had wars with a prince called Saliwahanna. Moreover, people do 
not clearly know if this fifty -seven years before Jesus Christ is the 
date of the birth, of the reign, or of the death of Vicramaditjia, 
whose name it carries.

3
  

Finally, the most authentic Indian texts, by their intrinsic and very 
recognizable characters, give the lie to the antiquity which people 
attribute to them. Their Vedas or sacred books, according to them 
revealed by Brahma himself from the time of the earÔÈȭÓ ÏÒÉÇÉÎ 
and edited by Viasa (a name which signifies only a compiler) at 
the beginning of the present age, if one judges the matter by the 
calendar which is found joined to it and on which they rely, as 
well as by the position of the colures which this calendar shows, 

                                                 
1Wilfort, Mém de Calcutta, in -80., volume ix, p. 133. 
2
Ayeen-Acbery, Volume II, page 138 of the English translation. See also Heeren, 

Commerce of the Ancients, first volume, second section, page 329.  

3See Bentley, on the astronomical systems of the Hindus and their connection with 

history, Mém. de Calcutta, Volume VIII, page 243 of the edition in-80. 
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could go back three thousand two hundred years, which would be 
just about the era of Moses.

1
 Perhaps indeed those who believe the 

the statement of Megasthenes,
2
 that in his time [300 BC] the 

Indians did not know how to write, those who consider that none 
of these ancient writers made any mention of the superb temples 
and immense pagodas, such remarkable monuments in the 
"ÒÁÈÍÉÎÓȭ ÒÅÌÉÇÉÏÎȟ ÁÎÄ ÔÈÏÓÅ ×ÈÏ ËÎÏ× ÔÈÁÔ ÔÈÅ ÅÐÏÃÈÓ ÉÎ ÔÈÅÉÒ 
astronom-ical tables were calculated after the event, and badly 
calculated, and that their astronomical treatises are modern and 
backdated, such people will be persuaded to have a great deal less 
faith in this alleged antiquity of the Vedas.  

However, in the midst of all the Brahmin fables are revealed cer-
tain traces whose agreement with what emerges from historical 
monuments further west is astounding. Thus, their mythology 
establishes clearly the successive destructions which the surface of 
the earth has suffered and must undergo in the future. And they 
date the last one only a little less than five thousand years ago.

3
 

One of these revolutions, which is dated in truth infinitely far 
away from us, is described in terms which almost correspond to 
those of Moses.

4
 Wilfort even maintains that in another event 

                                                 
1
See the Mémoire of Colebrocke on the Vedas, Mém de Calcutta, Volume VIII of 

the edition in -80, page 493.  

[4ÒÁÎÓÌÁÔÏÒȭÓ .ÏÔÅȡ The colures mentioned here are two large circles, intersecting 
at right angles over the poles; one passes through the equinoctial and the other 
through the solsticial point on the ecliptic. The colures thus divide up the ecliptic 
into four parts. Cuvier uses the colures later as a fixed point of reference when he is 
discussing the precession of the equinoxes. See note 174 below.]  
2
Megasthenes apud Strabo., lib xv, p. 709, Almel.  

3The one which gave birth to the present age or cali yug (the earthen age): it goes 

back four thousand nine hundred and twenty-seven years (three thousand one 
hundred and two years before Jesus Christ). See Legentil, Voyage aux Indes, 
Volume I, page 235; Bentley, Mém. De Calcutta, Volume VIII of the edition in-80., 
page 212. That is only fifty-ÎÉÎÅ ÙÅÁÒÓ ÏÌÄÅÒ ÔÈÁÎ .ÏÁÈȭÓ &ÌÏÏÄȟ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ 
Samaritan text. 
4
The character Satyavrata there plays the same role that Noah does: he saves 

himself with seven pairs of saints. See Will. Jones, Mém. de Calcutta, Volume 1 in-
80, page 230, and the French translation in-4, page 170; and in the Bagavadam (or 
"ÁÇÖÁÔÁɊȟ ÔÈÅ ÔÒÁÎÓÌÁÔÉÏÎ ÂÙ &ÏÕÃÈï Äȭ/ÂÓÏÎÖÉÌÌÅȟ ÐÁÇÅ άΫάȢ  
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from this mythology there is a person featured who resembles 
Deucalion in his origin, in his name, in his adventures, right up to 
the name and the adventures of his father.

1
  

Another matter equally worth mentioning is that in these lists of 
kings, as dry and lacking in history as they are, the Indians date 
the start of their human rulers (those of the race of the sun and 
the moon) at a era which is just about the same as that when 
Ctesias, in a list of exactly the same sort, begins the kings of 
Assyria (about four thousand years before the present time).

2
  

This deplorable state of historical knowledge was necessarily that 
of a people where the hereditary priests of a cult, grotesque in its 
exterior forms and cruel in many of its precepts, alone had the 
privilege of writing, preserving, and interpreting books. Some 
legend created to make fashionable a place of pilgrimage and 
fabrications appropriate to impress more deeply the respect for 
their caste must have interested them more than all historical 
truths. Among the sciences, they could have cultivated astronomy, 
which gave them credit as astrologers, and mechanics, which 
helped them raise monuments, symbols of their power and objects 
of superstitious veneration for the people, and geometry, the basis 

                                                 
1
Cala Javana, or, in the common language, Cal-Yun, to whom his followers could 

have given the epithet deva, deo (god), having attacked Krishna (the Indian Apollo) 
at the head of the northern people (the Scythians, as Deucalion was, according to 
Lucian) was repulsed by fire and water. His father Garga had for one of his 
surnames Pramathesa (Prometheus); and according to another legend, he was 
devoured by the eagle Garuda. These details Wilfort took from the Sanskrit drama 
entitled Hari Vansa (in his Mémoire sur le mont Caucase, among those in de 
Calcutta, Volume VI of the edition in -80, page 507). Charles Ritter, in his Vestibule 
ÄÅ ÌȭÈÉÓÔÏÉÒÅ ÅÕÒÏÐïÅÎÎÅ ÁÖÁÎÔ (ïÒÏÄÏÔÅȟ ÃÏÎÃÌÕÄÅÓ ÔÈÁÔ ÔÈÅ ÅÎÔÉÒÅ $ÅÕÃÁÌÉÏÎ ÓÔÏÒÙ 
was of foreign origin and was brought to Greece with the other legends of that part 
of Greek culture which came from the North and which pre-ceded the Egyptian 
and Phoenician colonists. But if it is true that the con-stellations in the Indian 
celestial sphere have also the names of Greek charactersɂthat one sees 
Andromeda there under the name of Antarmadia, Cepheus under the name of 
Capiia, and so onɂone would perhaps attempt, with Wilfort, to draw an entirely 
opposite conclusion. Unfortunately, among scholars, much doubt is start-ing to be 
cast on the authenticity oÆ ÔÈÉÓ ×ÒÉÔÅÒȭÓ ÁÌÌÅÇÅÄ ÄÏÃÕÍÅÎÔÓȢ  
2
Bentley. Mém. de Calcutta, Volume VIII, page 226 of the edition in-80., note.  
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of astronomy, as of mechanics, and an important help in agri-
culture on the huge alluvial plains which could not have been 
cleared and made fertile without the aid of many canals. They 
could have encouraged the mechanical or chemical arts which 
supplied their trade and contÒÉÂÕÔÅÄ ÔÏ ÔÈÅÉÒ ÁÎÄ ÔÈÅÉÒ ÔÅÍÐÌÅÓȭ 
luxury. But they must have dreaded history, which illuminates for 
human beings their mutual relationships.  

What we see in India we must therefore expect to discover in all 
places where the priestly races, institutionalized like that of the 
Brahmins and established in similar countries, arrogated to them-
selves the same imperial rule over the mass of the people. The 
same causes lead to the same results. In fact, with a little reflec-
tion on the fragments which remain to us of the Egyptian and 
Chaldean traditions, we perceive that they were no more historical 
than the Indian traditions.   

To judge the nature of the chronicles which the Egyptian priests 
claimed to possess, it is sufficient to remember the extracts which 
they themselves provided at different times to different people.  

The priests of Sais, for example, told Solon, about 550 BC, that 
since Egypt was not subject to massive floods they had preserved, 
not only their own records, but those of other people; that the 
towns of Athens and Sais had been built by Minerva, the former 
nine thousand years before, the second only eight thousand, and 
to these dates they added the well-known fable of the Atlantes, 
about the resistance with which the ancient Athenians opposed 
their conquests, as well as all the Romanesque description of At-
lantis,

1
 a description in which are found deeds and genealogies 

similar to those of all mythological stories.  

A century later, about 450 [BC], the priests at Memphis gave 
Herodotus totally diff erent accounts.

2
 According to them, Menes, 

the first king of Egypt, had built Memphis and enclosed the Nile 
within dikes, as if operations like that would have been possible 

                                                 
1
See the Timaeus and the Critias of Plato.  

2
Euterpe, chapter XCIX and following.  
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for the first king of a country. Since then they had had three hun-
dred and thirty  ÏÔÈÅÒ ËÉÎÇÓ ÕÐ ÔÏ -ĞÒÉÓȟ ×ÈÏ ÒÅÉÇÎÅÄȟ ÁÃÃÏÒÄÉÎÇ 
to them, nine hundred years before the period when they were 
speaking (1350 BC).  

After these kings came Sesostris, who pushed his conquests as far 
as Colchis.

1
 There were, in total, up to the time of Sethos, three 

hundred and forty-one kings and three hundred and forty-one 
grand priests, in three hundred and forty-one generations, over a 
time period of eleven thousand three hundred and forty years. In 
this period, as if to serve as a guarantee for their chronology, these 
priests maintained that the sun rose twice where it sets, without 
ÁÎÙÔÈÉÎÇ ÈÁÖÉÎÇ ÃÈÁÎÇÅÄ ÉÎ ÔÈÅ ÃÌÉÍÁÔÅ ÏÒ ÉÎ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÐÒÏ-
ductions, and without any god, then or previously, having shown 
himself or having reigned in Egypt.  

To this outl ine, which, despite all the explanations which people 
have claimed to provide for it, demonstrated such a gross igno-
rance of astronomy, they added fairy tales about Sesostris, Pheron, 
Helene, Rhampsinite, about the kings who had the pyramids built, 
about an Ethiopian conqueror, named Sabacos, stories entirely 
worthy of the context into which they were inserted.  

The priests of Thebes fared better. They showed Herodotusɂand 
previously they had shown Hecataeusɂthree hundred and forty-
five wooden colossi, representing three hundred and forty-five 
Grand Priests who had succeeded each other, father to son, all 
men, all born one from the other, but who had been preceded by 
gods.

2
  

Other Egyptians told him they had exact registries, not only of the 
reign of men but also of the gods. They calculated seventeen thou-
sand years from Hercules up to Amasis, and fifteen thousand since 

                                                 
1
Herodotus believed he recognized connections between the Colchians and the 

Egyptians in their faces and colour. But it is infinitely more likely that the black 
Colchians whom he mentions were an Indian colony drawn by the ancient trading 
established between India and Europe, by the River Oxus, the Caspian Sea, and the 
0ÈÁÓÉÓȢ 3ÅÅ 2ÉÔÔÅÒȟ 6ÅÓÔÉÂÕÌÅ ÄÅ ÌȭÈÉÓÔÏÉÒÅ ÁÎÃÉÅÎÎÅ ÁÖÁÎÔ (ïÒÏÄÏÔÅȟ ÃÈÁÐÔȢ ΫȢ  
2
Euterpe, Chapter CXLIII.  
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Bacchus. Pan had come still earlier than Hercules.

1
 Evidently those 

those people took as history any allegory relevant to a pantheistic 
metaphysics, which created, without their knowing it, the founda -
tion of their mythology.   

In Herodotus, slightly reasonable history starts only at the time of 
Sethos. Moreover, something which it is important to notice, this 
history begins with an event which agrees with the Hebrew an-
nals, the destruction of the army of Sennacherib, King of Assyria.

2
 

This agreement is maintained for the reigns of Necho and Hophra 
or Apries

 
.
3
  

Two centuries after Herodotus (around 260 BC), Ptolomy Phila-
delphos, prince of a foreign people, wished to know the history of 
the country of which events had made him the governor. Once 
again, a priest, Manetho, took upon himself the task of writing it 
for him. He no longer maintained that he drew his history from 
the registries or from the archives but from the sacred books of 
Agathodæmon, son of the second Hermes and father of Tat, which 
had been copied on the columns erected before the flood, by Tot 
or the first Hermes, in the seriadic land [Far East].

4
 These 

peopleɂthe second Hermes, Agathodaemon, and Tatɂare char-
acters no one had previously mentioned at all, any more than they 
had talked about this seriadic land or these columns. This flood is 
itself an event entirely unknown to the Egyptians of earlier times 
and something which Manetho does not mention in what remains 
to us of his dynasties. The product is similar to the source, not 
only crammed full of absurdities but unique absurdities impos-
sible to reconcile with those which the priests of earlier times had 
mentioned to Solon and Herodotus.  

                                                 
1
Ibid., CXLIV.  

2
Euterpe, CXLI. 

3
Ibid., CLIX, and in the fourth book of Kings, chapter 19, or in the second of the 

Paral., chapter 32. 
4
Syncell., page 40.  
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Vulcan starts the series of divine kings. He reigns nine thousand 
years. The gods and demi-gods reign one thousand nine hundred 
and eighty-five years. Neither the names, nor the successions, nor 
the dates of Manetho are close to what was published before and 
after him. He must have been so obscure and muddled that there 
is no agreement between him the others; for it is impossible to 
match the extracts of his work which Josephus, Julius Africanus, 
and Eusebius give. There is no agreement even on the total of the 
years of these human kings. According to Julius Africanus, it 
comes to five thousand one hundred and one; according to 
Eusebius, to four thousand seven hundred and twenty-three; 
according to Syncellus, to three thousand five hundred and fifty-
five. It might be possible to believe that the difficulties with the 
names and the dates arose from copyists. But Josephus cites at 
length a passage in which the details manifestly contradict the 
extracts of his successors.  

A chronicle, certified as old,
1
 which some judge earlier than 

Manetho (others judge it later) provides yet other calculations. 
The total time span of its kings is thirty-six thousand five hundred 
and twenty-five years. Of these, the Sun ruled for thirty thousand, 
the other gods for three thousand nine hundred and eighty-four, 
the demi-gods for two hundred and seventeen. There remain for 
human beings only two thousand three hundred and thirty-nine 
years. In addition, one reckons from this only one hundred and 
thirteen generations, in plÁÃÅ ÏÆ (ÅÒÏÄÏÔÕÓȭ ÔÈÒÅÅ ÈÕÎÄÒÅÄ ÁÎÄ 
forty.   

A scholar of a different order from Manetho, the astronomer 
Eratosthenes, discovered and published, in the reign of Ptolomy 
Euergetes, about 240 BC, a special list of thirty-eight kings of 
Thebes, beginning with Menes and continuing for one thousand 
and twenty-four years. We have an extract of it which Syncellus 
copied in Apollodorus.

2
 Almost none of the names found there 

corresponds to the other lists.  

                                                 
1
Syncell., page 51. 

2
Syncell., pages 91 ff.  
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Diodorus went to Egypt in the reign of Ptolomy Auletes, about 60 
BC, and thus two centuries after Manetho and four centuries after 
Herodotus. He collected the history of the country, also from the 
mouths of the priests, and he, once again, took down something 
totally different.

1
 It was no longer Menes who built Memphis, but 

Uchoreus. A long time before him Busiris II had built Thebes.  

The eighth grandfather of Uchoreus, Ozymandias, was lord of 
Bactria and had put down revolts there. A long time after him, 
Sesoosis completed conquests even further away. He went right to 
the Ganges and returned by way of Scythia and the Tanais. Un-
ÆÏÒÔÕÎÁÔÅÌÙȟ ÔÈÅÓÅ ËÉÎÇÓȭ ÎÁÍÅÓ ÁÒÅ ÕÎËÎÏ×Î ÔÏ ÁÌÌ ÔÈÅ ÐÒÅÃÅÄÉÎÇ 
historians, and none of the people whom they conquered has 
preserved the least memory of them. As to the gods and heroes, 
according to Diodorus, they ruled for eighteen thousand years, 
and the human sovereigns for fifteen thousand: four hundred and 
seventy kings were Egyptian, four Ethiopian, without including 
the Persians and the Macedonians. These fairy stories, by the way, 
in which everything is intermingled, match very well the puerility 
ÏÆ (ÅÒÏÄÏÔÕÓȭ ÔÁÌÅÓȢ  

In 18 AD, Germanicus, nephew of Tiberius, drawn by the desire to 
learn about the antiquities of this famous land, came to Egypt, 
risking the displeasure of a prince as suspicious as his uncle. He 
went up the Nile as far as Thebes. No longer did the priests talk to 
him of Sesostris or Ozymandias as a conqueror, but of Rameses. 
At the head of seven hundred thousand men he had overrun 
Libya, Ethiopia, Media, Persia, Bactria, Scythia, Asia Minor and 
Syria.

2
  

                                                 
1
Diod. Sic., lib. I, sect. II.  

2
Tacit., Annal., Book II, Chapt. LX.  

NB According to the interpretation which Ammien has preserved for us (Book 
XVII, Chapt. IV) of the hieroglyphs on the Theban obelisk which is now in Rome in 
the Piazza of Saint John of Lateran, it appears that Ramestes was there described in 
the Eastern fashion as the lord of the inhabitable earth and that the history pre-
sented to Germanicus was only a commentary on this inscription.  
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&ÉÎÁÌÌÙȟ ÉÎ 0ÌÉÎÙȭÓ ÆÁÍÏÕÓ ÁÒÔÉÃÌÅ ÏÎ ÔÈÅ ÏÂÅÌÉÓËÓ ×Å ÆÉÎÄ ÁÇÁÉÎ ÔÈÅ 
names of kings whom we have not seen anywhere else: Sothies, 
Mnevis, Zmarreus, Eraphius, Mestires, a Semenpserteus, contem-
porary of Pythagoras, and so on.

1
 A certain Ramises, who one can 

believe is the same as Rameses, is there made a contemporary of 
the siege of Troy.  

I am aware that people have tried to reconcile these lists, by 
assuming that the kings carried several names. As far as I am 
concerned, I consider more than the contradictions in these vari-
ous narratives, but I am struck above all by the mixture of real 
events, attested to by great monuments, with childish exaggera-
tions, and it seems to me infinitely more natural to conclude from 
them that the Egyptian priests had no historical sense whatsoever. 
Inferior even to the Indian priests, they did not even have con-
sistent and continuous stories. They preserved only some more or 
less erroneous lists of their kings and some memories of the main 
ones, above all of those who had taken the trouble to write their 
names on the temples and the other great works which beautify 
the country. But these memories were confused; they rested only 
on a traditional narrative given to painted representations or 
sculptures on the monuments, narratives based solely on hiero-
glyphic inscriptions devised like the one for which we have a 
translation,

2
 in very general terms, which through oral trans-

mission changed in their details, at the whim of those who passed 
them on to foreigners. Consequently, it is impossible to ground 
any proposition about the relative antiquity of the present conti -
nents on the scraps of these traditions, which were so incomplete 
already in their own time and which have become totally unrecog-
nizable in the writings of those who have transmitted them to us.  

If this assertions needed other proofs, they would be found in the 
list of the sacred works of Hermes, which the Egyptian priests 
carried in their solemn processions. Clement of Alexandria gives 

                                                 
1
Pliny, lib. XXXVI, cap. VIII, IX, X, XI.  

2
That of Ramestes in Ammien, loc. cit.  



110 

 
us the names of all forty-two of them

 
,
1
 and, as with the Brahmins, 

there is not found there even one epic or book which sets itself up 
as a narrative or establishes by any manner whatsoever any signi-
ficant action or event.  

4ÈÅ ÙÏÕÎÇÅÒ #ÈÁÍÐÏÌÌÉÏÎȭÓ Æine research and his astonishing dis-
coveries about the language of the hieroglyphs,

2
 far from over-

throwing these conjectures, confirm them. This ingenious anti-
quarian read, in a series of hieroglyphic pictures in the Temple of 
Abydos,

3
 the first names of a certain number of kings organized in 

sequence, one after the other. When one section of these first 
names (the last ten) was found on various other monuments, 
accompanied by proper names, he concluded from this that they 
are those of the kings who carried these proper names, a hy-
pothesis which gave him almost the same kings and in the same 
order as those from which Manetho created his eighteenth dynas-
ty, the one which drove away the priests. However, the catalogue 
is not complete; in the pictures of Abydos six of the names in 
-ÁÎÅÔÈÏȭÓ ÌÉÓÔ ÁÒÅ ÍÉÓÓÉÎÇȢ 4ÈÅÒÅ ÁÒÅ ÓÏÍÅ ×ÈÉÃÈ ÂÅÁÒ ÎÏ ÒÅÌÁÔÉÏÎ 
to his. Finally, there is unfortunately a gap before the most note-
worthy of all, that Rameses, who appears to be the same as the 
king represented on such a large number of the most beautiful 
monuments with the attributes of a grand conqueror. According 
to Champollion, in the list of Manetho, it would be Sethos, head 
of the nineteenth dynasty who, in fact, was indicated as powerful 
in ships and cavalry and as having led his armies into Cyprus, 
Media, and Persia. Champollion thinks, along with Marsham and 
many others, that it is this Rameses or this Sethos who is the 
Sesostris or the Sesoosis of the Greeks. This opinion is plausible, 

                                                 
1
Stromat., lib. VI, page 633.  

2
See the Précis du Système hiéroglypyhique des anciens Égyptiens by Champollion 

the younger, page 245, and his Lettre à M. le Duc de Blacas, pages 15 ff. 
[4ÒÁÎÓÌÁÔÏÒȭÓ ÎÏÔÅ: Jean-Francois Champollion (1790-1832) deciphered Egyptian 
hieroglyphs (starting in 1822). His work was a major breakthrough in studies of 
Egypt.] 
3
This important bas-relief is engraved in Le Voyage à Méroë, by Caillaud, Volume 

II, Plate XXXII.  
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in the sense that the representations of the victories of Rameses, 
ÐÒÏÂÁÂÌÙ ÁÃÈÉÅÖÅÄ ÏÖÅÒ %ÇÙÐÔȭÓ ÎÏÍÁÄÉÃ ÎÅÉÇÈÂÏÕÒÓ ÏÒȟ ÁÔ ÔÈÅ 
most, in Syria, gave rise to these fantastic ideas of immense con-
quests, attributed, by some other confusion, to a Sesostris. But in 
Manetho, a prince named Sesostris, designated as the conqueror 
of Asia and Thrace,

1
 is inscribed in the twelfth dynasty, not in the 

eighteenth.
2
 Also Marsham maintains that this twelfth dynasty 

and the eighteenth dynasty are one and the same. Manetho would 
thus not himself have understood the lists which he was copying. 
Finally, if one accepts this in its entirely, together with the true 
historicity of the bas relief of Abydos, and its agreement, whether 
with the part of the lists of Manetho which appears to coincide 
with it or with th e other hieroglyphic inscriptions, the immediate 
result is that the alleged eighteenth dynasty, the first one about 
which the ancient chronologists begin to agree a little, is also the 
first which has left on the monuments traces of its existence. 
Manetho could have consulted this documentary evidence and 
other similar ones. But it is no less true that a list, a series of 
names or portraits, of the sort there are all over the place, is far 
from being a history.  

Given what has been established and is known about the Indians 
and what I have just shown to be so likely for the inhabitants of 
the valley of the Nile, surely we must assume the same also for the 
inhabitants of the Euphrates and Tigris valleys? Settled, like the 
Indians and the Egyptians,

3
 on a great trading route, in vast plains 

through which they had to cut numerous canals, like them taught 
by a hereditary priesthood, allegedly the holders of secret books, 
privileged possessors of the sciences, astrologers, builders of pyra-
mids and other huge monuments,

4
 surely they must be like them 

                                                 
1
Syncell., page 59. 

2Canon., page 353. 
3
All the ancient mythology of the Brahmins relates to the plains where the Ganges 

flows, and it is clearly there that they made their first settlements.  
4
The descriptions of the ancient Chaldean monuments are very similar to those 

which we see of the Indian and Egyptian monuments. But these monuments were 
[Footnote continues on the next page] 
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also in other essential points? Surely their history must equally 
reduced itself to legends? I am almost brave enough to claim not 
only that this is probable, but that this is demonstrated by the 
evidence.  

Neither Moses nor Homer yet speaks to us of a large empire in 
High Asia. Herodotus states that the supremacy of the Assyrians 
lasted only five hundred and twenty years, and that their origin 
goes back only eight centuries before his time.

1
 After having been 

in Babylon and consulted the priests, he did not even learn about 
the name Ninus as a king of the Assyrians and speaks of him only 
as the father of Agron,

2
 the first Heraclid king of Lydia. He does, 

however, make him the son of Belus, such is the confusion in the 
memories from that time. If he speaks of Semiramis as one of the 
queens who left large monuments at Babylon, he dates her only 
seven generations before Cyrus.  

Hellanicus, a contemporary of Herodotus, far from describing the 
construction of anything at Babylon by Semiramis, attributes the 
foundation of that city to Chaldaeus, the fourteenth successor of 
Ninus.

3
  

Berossus, a Babylonian priest, who wrote almost one hundred and 
twenty years after Herodotus, assigns a startling antiquity to Baby-
lon. But it is t o Nebuchadnezzar, a relatively modern prince, that 
ÈÅ ÁÔÔÒÉÂÕÔÅÓ ÔÈÅ ÃÉÔÙȭÓ ÐÒÉÎÃÉÐÁÌ ÍÏÎÕÍÅÎÔÓȢ

4
  

Concerning Cyrus himself, such a remarkable prince, whose story 
must have been so well known and popular, Herodotus, who lived 
only one hundred years after him, holds that there existed already 
three different opinions. And in fact, sixty years later, Xenophon 

                                                                                                  
not preserved in the same fashion because they were constructed only out of bricks 
dried in the sun. 
1
Clio, cap. XCV. 

2
Clio, cap. VII. 

3
Etienne of Byzantium at the word Chaldæi.  

4
Josephus (contre Appion), lib. I, cap. XIX. 
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gives us a biography of this prince entirely the opposite of the one 
by Herodotus.  

Ctesias, almost a contemporary of Xenophon, maintains that he 
derived from the royal archives of the Medes a chronology which 
pushes back by more than eight hundred years the origin of the 
Assyrian monarchy, still leaving at the head of the list of these 
kings this same Ninus, son of Belus, whom Herodotus made a 
Heraclid. At the same time he attributes to Ninus and to Semi-
ramus western conquests of an extent totally incompatible with 
the contemporary history of the Jews and the Egyptians.

1
  

According to Megasthenes, it was Nebuchadnezzar who made 
these amazing conquests, pushing through Libya right up to 
Spain.

2
 One sees that, at the time of Alexander, Nebuchadnezzar 

had quite usurped the reputation which Semiramis had had in the 
time of Artaxerxes. But no doubt people will think that Semiramis 
and Nebuchadnezzar conquered Ethiopia and Libya in just about 
the same way that the Egyptians make Sesostris or Ozymandias 
the conqueror of India and Bactria.  

How would things stand if we now examined the different ac-
counts concerning Sardanapalus, in which a famous scholar be-
lieved he had found proofs of the existence of three princes with 
this name, all three victims of similar disasters,

3
 almost in the 

same way another scholar finds in India at least three Vicrama-
ditjias, also three heroes with similar adventures.  

Apparently following the scanty agreement in all these accounts, 
Strabo thought he could say that the authority of Herodotus and 
Ctesias was not equal to that of Hesiod or Homer.

4
 Also Ctesias 

was hardly more fortunate with his copiers than Manetho; and it 

                                                 
1
Diod. Sic., lib. II.  

2
Josephus (contre Appion), lib. I, cap. VI; and Strabo, lib. XV, page 687.  

33ÅÅ ÉÎ ,ÅÓ -ïÍÏÉÒÅÓ ÄÅ Ìȭ!ÃÁÄïÍÉÅ ÄÅÓ "ÅÌÌÅÓ-Lettres, Volume V, the report of 

Fréret on the history of the Assyrians. 
4
Strabo, lib. XI, page 507. 
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is very difficult today to reconcile the extracts of his work which 
Diodorus, Eusebius, and Syncellus have given us.  

When one finds oneself in such uncertainties in the fifth century 
before Jesus Christ, how can one accept that Berossus was able to 
clarify them in th e third century [BC]? How can one add any more 
credence to the four hundred and thirty thousand years which he 
establishes before the flood, to the thirty-five thousand years 
which he puts between the flood and Semiramis, and to the regis-
ters of one hundred and fifty thousand years which he boasts of 
having consulted?

1
 

People talk of lofty public works in remote provinces which carry 
the name of Semiramis; people also maintain that they have seen 
in Asia Minor and in Thrace columns erected by Sesostris.

2
 But 

with these things it is just as it is in Persia nowadays: the ancient 
monuments, perhaps even some of the ones mentioned above, 
carry the name Roustan; in Egypt or in Arabia they carry the name 
Joseph or Solomon. It is an ancient custom of the Orientals and 
probably of all ignorant peoples. Our peasants call all ancient 
2ÏÍÁÎ ÅØÃÁÖÁÔÉÏÎÓ #ÁÅÓÁÒȭÓ #ÁÍÐȢ  

In a word, the more I think about it, the more I am persuaded that 
there is no ancient history at all in Babylon or in Ecbatana, any 
more than in Egypt and in India. And instead of importing 
mythology into history, like Evhemere or Bannier, I think we must 
bring a significant historical awareness into mythology.  

Only at the period which we commonly call the second dynasty in 
Assyria does the history of the Assyrians and the Chaldeans begin 
to become clear, in the era when Egyptian history also becomes 
clarified, when the kings of Nineva, Babylon, and Egypt start to 
meet and to fight each other in the Syrian and Palestinian theatre.  

                                                 
1
Syncellus, pages 38 and 39.  

2
N.B. It is very remarkable that Herodotus does not say that he saw monuments of 

Sesostris except in Palestine and does not mention Ionian ones except on the 
testimony of others, adding to that the point that Sesostris is not named in the 
inscriptions and that those who have seen these monuments attribute them to 
Memnon. See Euterpe, chapter CVI. 
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Nevertheless, the writers in these areas, or those who had con-
sulted their traditions ɂBerossus, Hieronymus, and Nicolaus of 
Damascusɂapparently agreed in speaking about a flood. Berossus 
even described it in circumstances so similar to those of Genesis, 
that it is almost impossible that what he says about it is not taken 
from the same sources, even though he moves the date of it back 
by a great many centuries, at least so far as one can judge from the 
muddled extracts of his writings which Josephus, Eusebius, and 
Syncellus have preserved for us. But we should noteɂand with 
this observation we will conclude the matter of the Babyloniansɂ 
that these numerous centuries and this grand sequence of kings 
placed between the flood and Semiramis are something new, 
entirely unique to Berossus, something which Ctesias and those 
who followed him had no idea of and which was not even adopted 
by any of the pagan writers after Belrossus. Justin and Velleius 
consider Ninus the first of the conquerors, and those who, against 
all probability, put h im the furthest back, have only forty centu-
ries between then and now.

1
  

The Armenian authors of the Middle Ages almost agree with some 
of the texts of Genesis, when they date the Flood four thousand 
nine hundred and sixteen years in the past; and we can believe 
that, having collected the old traditions and perhaps mined the 
old chronicles of their country, they made an authoritative narra-
tive more in favour of the newness of people. But when we reflect 
on the fact that their historical literature dates on ly from the fifth 
century and that they knew Eusebius, we understand that they 
must have followed his chronology and that of the Bible. Moses of 
Chorene expressly states that he has followed the Greeks, and we 
see that his ancient history is based on Ctesias.

2
  

However, it is certain that the tradition of the Flood existed in 
Armenia well before the conversion of the inhabitants to Chris-
tianity, and the town which, according to Josephus, was called The 
Place of the Descent, still exists at the foot of Mount Ararat and 

                                                 
1
Justin, lib. I, cap. I: Velleius Paterculus, lib. I, cap. VII.  

2See Moses of Chorene, Histor. Armeniae., lib. I, cap. I. 
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carries the name Nachidchevan, which in fact means the same 
thing.

1
  

)Î ÔÈÉÓ ÍÁÔÔÅÒȟ ×ÈÁÔ ×Å ÓÁÙ ÉÓ ÊÕÓÔ ÁÓ ÒÅÌÅÖÁÎÔ ÔÏ ÔÏÄÁÙȭÓ !ÒÁÂÓȟ 
Persians, Turks, Mongols, and Abyssians, as much as to the Arme-
nians. Their ancient books, if they had any, do not exist any more. 
They have no ancient history other than what they have recently 
put together and which they have modelled on the Bible. Thus, 
what they say about the Flood is borrowed from Genesis and adds 
nothing to the authority of that book.   

It  was interesting to look into the opinion of the ancient Persians 
on this question, before it was modified by Christian and Islamic 
beliefs. We find their views recorded in their Boundehesh, or 
Cosmogony, a work which dates from the time of the Sassanids 
[205-310 AD], but which is clearly an extract or translation of older 
works. Anquetil du Perron rediscovered this work among the 
Parsees of India. The total lifetime of the world must be only 
twelve thousand years: thus it could not yet be very old. The 
appearance of Cayoumortz (the bull -like man, the first human) is 
preceded by the creation of a great flood.

2
  

As to the rest, it would be just as useless to ask from the Parsees a 
serious history for ancient times as it would from the other 
oriental people. The Mages have not left any more than the Brah-
mins or the Chaldaeans. To prove that I would only need as evi-
dence the uncertainties concerning the epoch of Zoroaster. It is 
even claimed that the little history which they could possess, the 
part which concerned the Achemenides, the successors to Cyrus 
up to Alexander, has been expressly altered, in accordance with an 
official order from a Sassanid ruler.

3
  

To recover the authentic dates of the beginning of the empires 
and the traces of the major disaster, it is thus necessary to go all 
the way to the great deserts of Tartary. To the east and north lives 

                                                 
1
See the preface of the brothers Whiston on Moses of Chorene, page 4.  

2
:ÅÎÄÁÖÅÓÔÁ Äȭ!ÎÑÕÅÔÉÌȟ 6ÏÌÕÍÅ ))ȟ ÐÁÇÅ έίήȢ  

3
Mazoudi, ap. Sacy, manuscripts of the Bibliothéque du Roi, Volume VIII, page 161.  
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another race, all of whose institutions and behaviour differ as 
much from ours as do their form and temperament. They speak in 
monosyllables; they write in arbitrary hieroglyphics; they have 
only a political morality without a religion, for the superstitions of 
Fo have come to them from the Indians. Their yellow skin, their 
protruding cheeks, their narrow and slanted eyes, and their scanty 
beards make them so different from us that one is tempted to 
believe that their ancestors and ours escaped from the great disas-
ter [the Flood] in two different areas. But, whatever may be the 
case, they date their flood in almost the same epoch as we do.  

The Chouking is the most ancient of the Chinese books.
1
 People 

affirm that the book was drawn up by Confucius with scraps of 
earlier works about two thousand two hundred and fifty-five years 
ago. Two hundred years later, they say, came the persecution of 
the literate and the destruction of books in the reign of Emperor 
Chi-Hoangti, who wished to wipe out traces of the feudal govern-
ment established under the dynasty previous to his. Forty years 
later, in the reign of the dynasty which had overthrown the one to 
which Chi-Hoangti belonged, a part of Chouking was put together 
from memory by a literate old man, and another part was redis-
covered in a tomb. But close to half was lost for ever. Now, this 
book, the most authentic in China, begins the history of the 
country with an emperor named Yao, whom it represents to us as 
busy making the waters flow, waters which, rising right up to the 
sky, still washed the feet of the highest mountains, covered the 
lower hills, and made the plains impassable.

2
 This Yao dates, 

according to some, from four thousand one hundred and sixty-
three years ago, according to others, from three thousand nine 
hundred and forty-three years before the present. The difference 
of opinions about the time comes to exactly two hundred and 
eighty-four years.  

Some pages further on, we are shown Yu, a minister and engineer, 
re-establishing channels for the waters, raising dikes, digging ca-

                                                 
1
See the preface of the edition of the Chouking, published by de Guignes.  

2
Chouking, French translation, page 9. 
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nals, and settling the taxes for each province in all of China, that is 
to say, in an empire of six hundred leagues in every direction. But 
the impossibility of such operations, after such events, demon-
strates clearly that we are dealing here only with a moral and 
political fiction.

1
  

More modern historians have added a sequence of emperors 
before Yao, but with a host of fantastic circumstances, not daring 
to assign fixed periods to them, constantly differing among them-
selves, even on the number and their names and without having 
the approval of all their fellow countrymen. Fouhi, with his 
ÓÎÁËÅȭÓ ÂÏÄÙȟ ÂÕÌÌȭÓ ÈÅÁÄȟ ÔÕÒÔÌÅ ÔÅÅÔÈȟ ÁÎd his no less monstrous 
successors are as absurd as Enceladus and Briareus and are just as 
likely to have lived.  

Is it possible that simple chance produces such a striking result 
and makes the Assyrian, Indian, and Chinese monarchies origi-
nate by traditi on almost forty centuries ago? Would the ideas of 
peoples who have had so little mutual relations, whose language, 
religion, and laws have nothing in common, agree on this point if 
they were not based on the truth?  

We will not ask about the precise dates of the Americans, who had 
nothing at all of real writing and whose most ancient traditions 
went back only a few centuries before the arrival of the Spaniards. 
However, people still claim to perceive some traces of a flood in 
their crude hieroglyphics. They have their Noah, or their Deuca-
lion, like the Indians, the Babylonians, and the Greeks.

2
  

The most degraded of the human races, the Negroes, whose 
shapes most closely approximate the brute animals and whose 
intelligence has not grown to the point of arri ving at a regular 
government or the least appearance of coordinated knowledge, 
has preserved no written records or traditions at all. That race 

                                                 
1
It is the Yu-Kong or the first chapter of the second part of the Chouking, pages 43 

to 60. 
2
See the outstanding and magnificent work of von Humboldt on the Mexican 

monuments. 
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cannot therefore enlighten us about what we are looking for, 
although all their characteristics show us clearly that they escaped 
the great catastrophe in a place different from the Caucasian and 
Altaic races. They had perhaps been separated from them for a 
long time when this catastrophe happened.  

But, it is asserted, if the ancient peoples have left us no history, 
their long existence as a national entity is no less attested to by 
the progress which they have made in astronomy, by observations 
whose date is easy to determine, and even by monuments still 
standing which themselves carry their dates.  

Thus the length of the year which the Egyptians are alleged to 
have reckoned according to the helical rising of Sirius is found 
correct for a period between the year 3000 BC and the year 1000 
BC, a period in which also fall the traditions of their conquests 
and of the great prosperity of their empire. This accuracy proves 
how far they had taken the precision of their observations and 
makes one realize that they were busy for a long time at such 
work.  

To appreciate this reasoning, we must go into some explanations 
here. The solstice is the moment of the year when the Nile flood-
ing begins. To this date the Egyptians must have paid the most 
scrupulous attention. Having at the start made, on the basis of 
faulty observations, a civil or sacred year of three hundred and 
sixty-five days exactly, they wished to preserve it for superstitious 
reasons, even after they had perceived that this year did not agree 
with the natural or tropic year, and did not bring back the seasons 
on the same days.

1
 However, what was important to them to keep 

                                                 
1
Geminus, a contemporary of Cicero, explains their motives at length. See the 

edition which Halma has published in an appendix of Ptolemée, page 43.  

[4ÒÁÎÓÌÁÔÏÒȭÓ .ÏÔÅȡ #ÕÖÉÅÒȭÓ ÌÏÎÇ ÄÉÓÃÕÓÓÉÏÎ ÏÆ %ÇÙÐÔÉÁÎ ÁÓÔronomy perhaps 
requires some brief background information. The Egyptians had, in effect, four 
calendars, all in varying degrees inaccurate: the first was the lunar calendar (which 
Cuvier does not discuss). The second was the civil or sacred year, which consisted 
of 365 days, and the inaccuracy in this system (of one quarter of a day too little per 
year) was made up later by the addition of an extra month in some years. The third 
year was the solar year of 365.25 days, measured by the movement of the sun 

[Footnote continues on the next page] 
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track of for organizing their agricultural operations was the tropic 
year. Therefore they had to search in the sky for a visible sign of 
its return, and they imagined that they would find this sign when 
the sun came back to the same position, relative to some percep-
tible star. And so they applied themselves, like almost all people 
who start such research, to observing the helical rising and setting 
of the stars. We know that they selected in particular the helical 
rising of Sirius, first, no doubt because of the beauty of the star 
and, above all, because in these ancient times this helical rising of 
Sirius almost coincided with the solstice and announced the flood, 
which was for them the most important of phenomenon of this 
kind. From that fact, it even came about that Sirius, under the 
name of Sothis, played the largest role in all their mythology and 
in their religious rites. Assuming, therefore, that the return of the 
helical rising of Sirius and the tropic year were the same in length 
and finally in the belief they had recognized that this length was 
three hundred and sixty-five and one quarter days, they devised a 
time period according to which the tropic year and the ancient 
year, the sacred year of only three hundred and sixty five days, 
would have come back on the same day, a period which, according 
to these very inexact records, was necessarily one thousand four 
hundred and sixty-one sacred years long, or one thousand four 

                                                                                                  
thr ough the sky to the same point of reference, what is called the tropic year. This 
year was measured by the helical rising of Sirius, a very bright star which, once a 
year, rises just before the sun. The term helical rising or setting is applied to the 
risiÎÇ ÏÆ Á ÓÔÁÒ ×ÈÅÎ ÉÔ ÆÉÒÓÔ ÅÍÅÒÇÅÓ ÆÒÏÍ ÔÈÅ ÓÕÎȭÓ ÒÁÙÓ ÁÎÄ ÂÅÃÏÍÅÓ ÖÉÓÉÂÌÅ ÊÕÓÔ 
before sunrise, or of its setting when it is last visible just after sunset.  

This last method, which Cuvier discusses in detail below, is difficult to apply 
accurately (for reasons he mentions), and it fails to take into account the 
phenomenon called the precession of the equinoxes, the fact that, in addition to its 
ÍÏÔÉÏÎ ÁÒÏÕÎÄ ÔÈÅ ÓÕÎ ÁÎÄ ÁÒÏÕÎÄ ÉÔÓ Ï×Î ÁØÉÓȟ ÔÈÅ ÅÁÒÔÈȭÓ ÓÐÉÎ ÈÁÓ Á ÓÌÏ× ×ÏÂÂÌÅ 
(caused by the gravitational attraction of the other planets), so that any fixed spot 
like the helical rising of Sirius in effect moves in a complete circle every 26,000 
years. (Continued on next page)  

The fourth calendar year, the Sothic Year or the Great Year, was a very long period 
between the times when the helical rising of Sirius (which marked the start of the 
tropic year) and the start of the civil year of 365 days fell on the same day. The time 
between such a common start for both years, as Cuvier notes, is 1461 sacred years 
or 1460 tropic years. Further notes occur below.] 
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hundred and sixty of the improved years, to which they gave the 
name Sirius.  

They took for the point of departure of this period, which they 
called the Year of Sothis or the Great Year, a civil year, whose first 
day was or had been also that of a helical rising of Sirius. And we 
know, by the reliable testimony of Censorinus, that one of these 
Grand Years came to an end in 138 AD.

1
 Consequently, it had 

started in 1322 BC, and the one which preceded it had started in 
2782 BC. In fact, by the calculations of Ideler, it is known that 
Sirius had a helical rising on 20 July in the Julian year of 139, a day 
which matched in that year the very first of Thot or the first day of 
the Egyptian Sacred Year.

2
  

But not only is the position of sun, in relationship to the stars of 
the ecliptic, or the sidereal year [365.2563 days], not the same as 
the tropic year, because of the precession of the equinoxes, but 
the helical year of a star, or the period of its helical rising, above 
all when it is far from the ecliptic, differs again from the sidereal 
year, and differs from it variously according to the latitudes of the 
places where one makes the observations. What is really note-
worthy, however, and what Bainbridge

3
 and Father Petau

4
 have 

already observed,
5
 is that by a remarkable combination of posi-

tions, under the latitude of High Egypt, at a particular epoch and 
during a certain number of centuries, the year of Sirius was really, 
more or less, three hundred and sixty-five days and a quarter, so 
that the helical rising of this star returned, in fact, on the same 

                                                 
1
All this system was worked out by Censorinus: de Die natali, cap. XVIII and XXI.  

2
Ideler. Recherches historiques sur les observations astronomiques des anciens, 

translated by Halma, in the appendix to his Canon de Ptolomée, pages 32 ff. 
3
Bainbridge. Canicul.  

4
Petau. Var. Diss., lib. V, cap. VI, page 108. 

5
3ÅÅ ÁÌÓÏ ,Á .ÁÕÚÅȟ ÓÕÒ ÌȭÁÎÎïÅ ïÇÙÐÔÉÅÎÎÅȟ !ÃÁÄïÍÉÅ ÄÅÓ ÂÅÌÌÅÓ-lettres, Volume 

XIV, page 346; and the report of Fourier, in the great work on Egypt, Mém., 
Volume I, page 803.  
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day of the year of the Julian Year, on 20 July, in 1322 BC and in 138 
AD.

1
  

From this significant coincidence in this far-gone age, Fourier, 
who has confirmed all these relations with a great deal of work 
and by numerous calculations, concludes that since the Egyptians 
understood so perfectly the length of the year of Sirius, they must 
have determined it on the basis of observations made very pre-
cisely over a long time, observations which went back at least to 
two thousand five hundred years before our era and which could 
not have been made either much before nor much after this time 
interval.

2
  

Certainly this result would be very striking, if through these ob-
servations made directly on Sirius itself they had established the 
length of the Year of Sirius. But some experimental astronomers 
affirm that it is impossible that the helical rising of a star could 
have served as the basis for the exact observations in such a 
matter, above all in a climate where the view of the horizon is 
always so full of vapour that on the good nights one never sees stars 
of the second and third magnitudes a few degrees above the 
horizon, and that even the sun, at its rising and setting, is entirely 
misshapen.

3
 They maintain that if the length of the year was not 

known in some other manner, they could have been wrong about 
it by one or two days.

4
 They therefore have no doubt that this 

                                                 
1
Petau, loc.cit. Ideler states that this concurrence of the helical rising of Sirius also 

took place in 2782 BC. (Recherches historiques in le Ptolomée of M. Halma, 
Volume V, page 37). But for the Julian year 1598 AD, which is also the last occur-
rence of a Great Year, Father Petau and Ideler differ greatly from each other. The 
latter puts the helical rising of Sirius on 22 July; the former puts it on the 19 or 20 
August.  
2
See in the great work on Egypt, Antiquités, Mémoires, Volume I, page 803, the 

ingenious report of Fourier entitled Recherches sur les sciences et le gouvernement 
ÄÅ ÌȭOÇÙÐÔÅȢ  
3
These are the words of the late Nouet, astronomer on the Egyptian expedition. 

3ÅÅ 6ÏÌÎÅÙȟ 2ÅÃÈÅÒÃÈÅÓ ÎÏÕÖÅÌÌÅÓ ÓÕÒ ÌȭÈÉÓÔÏÉÒÅ ÁÎÃÉÅÎÎÅȟ 6ÏÌÕÍÅ III.  
4
$ÅÌÁÍÂÒÅȢ !ÂÒïÇï Äȭ!ÓÔÒÏÎÏÍÉÅȟ ÐÁÇÅ άΫαȠ ÁÎÄ ÉÎ ÈÉÓ ÎÏÔÅ ÏÎ ÔÈÅ ÐÁÒÁÎÁÔÅÌÌÏÎÓȟ 

(ÉÓÔÏÉÒÅ Ä Ìȭ!ÓÔÒÏÎÏÍÉÅ ÄÕ ÍÏÙÅÎ ÝÇÅȟ ÐÁÇÅ ÌÉÊȢ 




