BIOLOGICAL
TRANSMUTATIONS

C.L.KERVRAN

BEEKMAN PUBLISHERS. INC.



BIOLOGICAL TRANSMUTATIONS
C. LOUIS KERVRAN

Membre du Conseil d'Hygiéne de la Seine

Membre correspondant du Centre International
de Recherche Biologique de Genéve

Directeur de Conférences de I'Université de Paris

@ BEEKMAN PUBLISHERS. INC.
Woodstock, N.Y.



Published in the United States in 1998 by

BEEKMAN BOOKS INC

300 Old All Angels Hill R
Wappingers Falls, NY 12594
www.beckmanbooks.com

All rights reserved. No part of this publication may
be reproduced, stored in a retrieval system, or
transmitted, in any form or by any means, electronic,
mechanical, photocopying, recording or otherwise,
without the prior written permission of the publisher.

Cover design and digital imaging
by Ra Z. Shakoor

First English edition, 1980, by Beekman Publishers, Inc.
© English translation by Crosby Lockwood, 1971

Originally published in French, 1966
by Le Courrier du Livre

English edition revised and edited by
HERBERT & ELIZABETH ROSENAUER

ISBN: 0 8464 01959
Library of Congress: 80-70745



CONTENTS

Introductory note

Preface to English Edition

What are Biological Transmutations? by Herbert Rosenauer
Introduction

1 PRELIMINARY

a) Historical

b) Chemistry and its Limitations

c¢) Brief Explanation of Symbols used in Chemistry

d) Symbols used in Nuclear Physics

e) Chemical Combinations

f) An Example of the Shortcomings of Chemistry—
Activated Water

g) Examples of how Physics cannot be applied to Biology

2 EXAMPLES OF FORTUITOUS OBSERVATIONS

1) In my Youth
a) On Hens
b) On Incandescent Stoves
2) Discussion on Carbon Monoxide Production
3) With the Welders
4) An Explanation

3 OBSERVATIONS ON PLANT ANOMALIES

1) Fallow Land

2) Action of Plants
3) Lawns and Daisies
4) Other Observations

4 ANOMALIES IN MINERALS

Generalitics

1) “Illness > of Stone

2) Silicon and Carbon Bonds

3) Contradictions on the Origin of Limestone -
4) An Origin of Sulphur—Formation of Gypsum

5 PROOF OF THE EXISTENCE OF TRANSMUTION OF
ELEMENTS AND AN OUTLINE OF THE MECHAN-
ISM OF THE PHENOMENON

1) Total Proof
2) Mechanism and Description of Transmutations
3) A ‘‘ Molecular ”* Explanation

Page
vi
viii
XV

NN p Wt =

15

15
15
15
17
18
20

24

24
24
25
25

27

27
28
29
30
32

34

34
34
39



4) Some Details of an Experiment in Changing Sodium
to Potassium
A—Experimental Methods
B—Results
(a) Potassium increases the Yield
(b) Comparison of Potassium Contents _
(c) Without Sodium or Potassium—No Vegetative
Growth
Conclusion
5) Transformation of Silica into Lime

6 PRINCIPAL TRANSMUTATIONS STUDIED

1) The Sodium-Potassium Bond

2) The Sodium-Magnesium Bond

3) The Potassium-Calcium Bond and the Magncsium-
Calcium Bond

4) Lime and Silica

7 RESEARCH ON PLANTS

8 APPLICATIONS AND DEVELOPMENT
1) Geology
2) Mcdicine
3) Agriculture—Agronomy

9 GLIMPSES INTO THE FUTURE

1) Creation of the Earth (and perhaps of other Planets)
Silicon—Aluminium

2) Coal—Mincral Oil

3) Sulphur

4) Oxygen

S) Magnesium

6) Philosophy—Metaphysics

10 CONCLUSION

1) By displacement of a proton inside a molecule
2) Absorption (or rejection) of a proton

3) Approach (or separation) of nuclei

4) Equivalent means of transmutation

5) Law of exclusivity

6) An cxample of the encrgy involved
11 THEORETICAL DISCUSSION

SUPPLEMENT TO THE ENGLISH EDITION
CONCLUSION

ACKNOWLEDGEMENTS

SHORT BIBLIOGRAPHY (English texts only)

41
42
43
43
43

44
46

51

51
56

59
63

67

70

70
74
81

94

94
94
95
95
96
96
97

98

102
105
105
107
108
109

112
120
123
124
125



INTRODUCTORY NOTE
by Robert Waller, Editor, Soil Association Journal

There is an old saying that *the plant makes soil . Fallow and
rotations in the past did a great deal to maintain fertility without the
use of fertilisers. The shifting cultivators of the carly days of farming
and in parts of Africa today would leave the soil to restore itself over
a long fallow of up to twenty years or so. This restoration of fertility
must be due to self-colonised plants (weeds) which return to the soil
the nutrients that the sown crops had removed. Prof. Kervran says
that daisies settle on lawns lacking in calcium and they *‘ create ” the
calcium the soil requires. The plant, therefore, in this process of
restoring fertility, puts into the soil minerals that it has not taken
from it. We think of crops in our own monocultural farming as only
taking from the soil, not feeding the soil. Prof. Kervran’s experiments
on biological mutations give an cxplanation of this phenomenon.

The Soil Association has joined with the publishers in presenting
Prof. Kervran’s book to an English public because they believe it is
worthy of the attention in this country that it has received in France
and Japan. They have not had the means of testing his thcories for
themsclves. I myself know scientists whom I respect who do not agree
with Kervran. 1 feel that only time and further rescarch can decide.
While at the Soil Association we have an open mind we can also
see many intcresting developments and implications of the theory.
Empirically we know, as described above, that a skilful rotation of
crops and sophisticated inter-cropping can do a great decal to keep
up soil fertility—and soil structure. Biological Transmutations
would provide a scientific explanation of this on which a great deal
of further rescarch into practical husbandry could be based. Our
present economic pressures—or should one say temptations—make
us depend too much on fertilisers to replace the cffects of extractive
farming. (And we do this on a very crude theory of plant nutrition.)
The deterioration of soil structure already observed in this country
may ultimatcly make us modify monocultural practices. A new scien-
tific explanation of the rclation between the plant and the fertility of
the soil might then owe a great deal to Prof. Kervran. In France some
agriculturalists arc alrcady working along these lines.

Whatever the ultimate fate of Prof. Kervran’s convictions, we hope
that they will provoke and stimulate agricultural research into think-
ing about some inexplicable and anomalous nutritional balance sheets
which tend to be overlooked failing an explanation along orthodox lines.



WHAT ARE BIOLOGICAL TRANSMUTATIONS?
by Herbert Rosenauer

Classical science is confronted in agriculture with many enigmas
which it believes can be explained by physico-chemistry; but this is
presumptuous, and the great physicists are coming o realise that it
involves over-hasty generalisations.

Louis de Broglie, the father of wave mechanics, wrote recently:
““ It is premature to suppose that we can reduce vital processcs to the
inadequate conceptions of physico-chemistry of the 19th and even the
20th century ™.

One could fill pages with quotations of this kind (and even with
works on this theme) emanating from scientists from all over the world
and showing that nature does not obey our physice-chemical laws;
for nature docs not work according to the simplified conditions that
prevail in laboratories where the evidence is discovered from which
we deduce the laws.

In chemistry we are always referred to a law of Lavoisier’s formu-
lated at the end of the 18th century. ‘‘ Nothing is lost, nothing is
created, everything is transformed . This is the credo of all the
chemists. They are right: for in chemistry this is true. Where they go
wrong 1s when they claim that nature follows their laws: that Life is
nothing more than chemistry.

THE 19th CENTURY

As little as 30 ycars after thc death of Lavoisier his law was
challenged by the French chemist, Vauquelin. Sometime before 1822
when he retired, Vauquelin had shown that chicken which are only
fed on grain, excrete more calcium than there is in the grain that they
have ingested. This is impossible to explain by chemistry since the
calcium appears to have created itsclf.

Soon after this, the Englishman, Prout, in 1822, made a systematic
study of the variations in caleium in the cgg of incunbating chicken.
He stated that the chick when it broke out of the ege contained four
times more lime than there was in the cgg: the weight in lime of the
shell had not changed. Prout concluded that there had been endogen-
ous formation of lime in the cgg, a transmutation of an element which
could become calcium (see the work Transmutations & Faible Energie
p. 136 and following, by C. L. Kervran).

In 1849 in Germany, Vogel germinated some seeds of watercress
and, despite the precautions taken, found more sulphar in the sprout-
ings of the seeds than in the seeds themselves: he concluded from this
that sulphur could not be a ““ simple body .
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From 1856 to 1873 at Rothamsted, Lawes and Gilbert conducted
some experiments showing that plants could abstract from the soil
more magnesium than there was in the soil.

Von Heszeele, in Germany, from 1875-1881, made some systematic
tests showing that, in germination, some elements increascd, while
others diminished: and he scems to have been the first scientist to
dcvise experiments aimed to discover which clement, by transmuta-
tion, was able to give another, as revealed by chemical analysis.

Thus the 19th century was marked by attempts—of which we have
cited here only those which were undertaken the most scientifically—
to confirm that there are in nature phenomena which are not explic-
able in chemical terms and apart from Vauquelin and Prout, the
research was carried out with plants.

20th CENTURY

This rescarch work was carried out mostly on plants because
numerous observations made in agriculture could not be cxplained
by chemistry.

This is why in all ages farmers have practised the fallow: when land
is exhausted, it is given a rest . . . and whatever is lacking comes back
on its ownin a few years.

Pfeiffer, in Switzerland, and then in America, has cited many facts
which do not tally with orthodox views. He has given these in his
book Fecondité de la Terre (1935). For example, he has noted that
the Englisk lawn is good provided it contains calcium. But when the
calcium is exhausted, then daisies appear. He has analysed the ashes
of these daisies and they are rich in calcium. This led him to ask
whence comes this calcium, since there isn’t any in the soil? The
question remained at that time unanswered.

There is a book entirely devoted to these anomalics—Continuous
Creation by W. Branfield (London, 1950) and one could go on to cite
other works.

In France, Freundler, lecturer at the Sorbonne (Faculté des Sciences
de Paris) established in 1925 that iodine is created by algac (/aminaria)
and not—as has always been belicved and is still taught today—by
the algae fixing the iodine which is in the sca. A French geologist, A.
de Cailleux, has, in addition, written that there is not a trace of iodine
in the preCambrian rocks which have remained unimpaired in their
place: that being so, where does the iodine which is found in the
earth later, come from? (Added to that, where do the immense masses
of calcium <come from found in the secondary epoch, if not, as in the
primary, essentially from the siliceous rocks?)

One could go on indefinitely quoting such obscrvations which are
abnormal from the chemical point of view. Chemistry is only the
exchange between atoms of peripheral clectrons. Why does nature
make no use of the rest of the atom, above all the nucleus, where
almost all the matter is found?
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magnesium becoming slowly available through the influence of the
acid secretions of the plants or the micro-organisms which explains
the phenomena, for all the exchangecable magnesium and the fixed
magnesium would disappear quickly enough. .

Prof. Kervran has also shown that man under conditions of intense
hcat, excretes more potassium than he receives, without exhausting
his reserves, and he has shown the origin of this potassium which 1s
created or manufactured by everything that lives.

THE NITROGEN BALANCE SHEET DOESN'T ADD UP

In his treatise on the microbiology of soils, Pochon (and de Barjac)
of the Institut Pasteur, Paris, writes: In spite of the considerable
number of works on the subject, the question of the balance of
nitrogen in soils still raises a veritable enigma: whatever precautions
are taken, when one adds up the difference between what is put in and
what is taken out, there is always an important portion which cannot
be recovered and which varies, according to the conditions, from 15%
to 309%,. He says besides: “‘ The total balance of nitrogen is deceptive
in the sense that it frequently shows a decline in relation to the
evidence provided by the soils .

At Rothamsted research work followed for 49 years has shown a
loss of nitrogen of 51 t/ha (using NPK fertilisers). At Windsor (Con-
necticut) 10 years of continuous tobacco cultivation has given a loss
of 17 t/ha with SO, (NH,), and of 18 t/ha with urea-cyanamide; in
glass houses they have found a loss of 16% nitrogen non-recoverable.

None of thesc rescarch workers has been able to see that if N,
disappears, C+0 increases, a reversible reaction, according to the
circumstances. Or rather, they have seen it, without seeing the mean-
ing of it. Pochon writes: ‘“in the fermentation of farmyard manure
the ratio C/N which is 33:1 at the beginning falls to 13:15 at the
end of the fermentation . The work of Kervran explains how C can
diminish while N increases. What accounts for this decline of the C/N
ratio in this fermentation? In other cases we find a disappearance of
N and an increase of the carbon compounds.

Research work since 1940 at the Haughley Experimental Farm in
England (Soil Association) shows that where organic mamures are
used the reserve of nitrogen builds up much more than when artificial
nitrogen is used: the micro-organisms, according to the theory of
Kervran, have utilised the carbon and oxygen of the organic manures
to create the nitrogen (;C+,0=2.,N).

MISCELLANEOUS

Earthworms are able to increase the calcium in a clay soil; they have
glands that excrete CaCO;. Wollny (1890), Puh (1941) Lunt and
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Jacobsen (1944), Hopp and Clater (1948) have confirmed this. The
actinomycetes (streptomyces especially) can also transmute silica into
calcium. Here are some statistics taken from a publication of the
French Academy of Sciences, 29th June 1964 :

Si0, CaO
Sandstene, natural 630 1.40
do. modified 35.8 17.34

Thus the lime has incrcased morc than 12 times, whilst the silica
has gone down (the other clements mecasured have not changed to a
significant degree); rainwater running down to the bottom of a monu-
ment has been measured as well and no possible addition of calcium
from an exterior source has appeared. If one calculates the difference
between the values above, coming back to the atoms of silica and
calcium and not their oxides, one obtains the compensatory formula
1691+ C=,,Ca*, a reaction brought about in the above case by the
streptomyces which have been detected in 83 samples. This is the case
in “stonc sickness” i.e. difigurement of stone by micro-organisms.
In the soil it is the same process, and the explanation of the appearance
of calcium in the secondary epoch is that it comes out of the silica of
the primary.

CONCLUSION

The field of application of biological transmutations is immense and
in this essay there was no passibility of doing more than giving a few
examples in order to demonstrate that what is an enigma for cheml.stry
becomes normal in the light of the laws of biolegical transmutations
based upon the evidence put forward by C. L. Kervran as a result of
innumerable laboratory experiments in making use of living matter,
evidence which has confirmed and proved earlier findings. Nothing is
served by denying these facts; agriculture bears witness to their
existence. That classical nudear physics cannot explain them is of no
importance: its laws have been deduced in vitro having nothing in
common aith biology.

These experiments have been done with men, animals and plants
and they reveal that enzymes—among them some of which have been
identified—are specifically related to these transmutations, that these
enzymes are found in the cells of animal organisms, or the higher
plants or in micro-organisms: fungi, actinomycetes, bacteria, micro-
scopic algae.

That is why it is indispensable to know about the works of C. L.
Kervran in agricultural circles. These works have been the subject of
lectures before many conferences of agricultural biologists in  Paris,

* According to the system of symbolism used by Kervran.
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Reprinted, with permission, from the Journal of the Soil Association.
Turin, Lausanne and Brussels, ctc. and they are now taught by many
lecturers in agriculture at colleges and institutes.

It should be emphasised that many control analyscs were made in
laboratories of the French Army and Navy.
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INTRODUCTION

“It is premature to want to assess vital
processes according to the very insufficient
paysico-chemical concepts of the nineteenth
or even the twenticth centuries.”

L. bt BROGLIE.

It would be presumptuous to believe that all living phenomena can
only be explained by chemistry, even with the incorporation of certain
physical laws as we know them today. Biochemistry and biophysics
are only partial aspects of the living processes of plants and animals.
A persistence in believing only in classical physical chemistry has led
official science to many an impasse.

Early in 1959, after several ycars of systematic research, I decided
to publicise my conviction, indeed my certainty, that there is a hitherto
unknown property of matter which has been widely but unknowingly
utilised. This new property, which I had demonstrated as a result
of thousands of relcvant analyses, gives living bodies the ability to
transform not only molecules (which is within the field of
chemistry) but atoms themselves. In fact, there is a transmutation
of matter; a passage of onc * simple body * to another, of one atom
to another.

In spitc of supporting cvidence, there were sceptical persons whose
turn of mind would not allew them to admit that someone elsc had
found what they themselves had failed to observe—such dogmatists
(and scientists are nevertheless fallible human beings) are fortunately
a minority.

On the other hand, I reccized warm congratulations and encourage-
ment from eminent scientists. They welcomed with evident satis-
faction these firmly substantiated results, because in them were
to be found the explanation for much which hitherto had remained
obscure.

From the end of 1959, I received solid support from persons
of true scientific snirit, who believed that such an overthrow of our
accepted knowledge must nct be impeded by the egoism and pride of
persistent negationists. The latter trust only themselves; they refuse
on principle to undertake the necessary experimental work, and con-
tinue their denials in order toavoid sclf-contradiction.

Some of the open-minded persons who were on the * reading com-
mittee ”’ of a scientific journal agreed to ask me, at the end of 1959,
for an article summarising ay work. Thus, an initial step in the dis-
semination of these new idcas was made, and I am indcbted to these
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prominent scicntists who made it possible. The first step is always
the hardest.! )

Once this step had been taken, the general public soon became In-
formed. Aimé Michel, in Science et Vie December 1960, devoted an
article to my rescarch; another appcared in January 1963, and in
this way thousands of readers came to know of thess new ideas.
Publicity was also given on Belgian Television, December 1960, then
in Dccember 1961 on French Radiodiffusion (several wavelengths}:
then Radio Europe No 1, June 1961, and subsequent broadcasts in
Belgium, Switzerland and Italy. The ncws of my discovery was
carried in the industrial review /I'Usine Nouvelle in 1961, in the review
Planéte, and in daily newspapers such as Le Progrés de Lyon in
France and the Corriere della Sera in Italy. Thus hundreds of thou-
sands of readers and millions of listeners became aware of * this
genuine discovery ”’, an expression used by Professor Tanon in his
preface to my first book, published in 1962. (Professor Tanon is at
the Faculté de Médecine de Paris, vice-president 1963, president 1964
of the Académie de Mcddecine, president of the Conseil Supérieur
d’Hygene Publique de France.) It is impossible to quote all the
publications which, to my knowledge, have printed speaal articles on
my work in France, Japan, Switzerland, Italy, Canada eic.

Following this publicity by radio and thc press, I was asked to
present a more detailed account; listening proved to bz inadequate,
as did several articles and talks in France and other countries (Bel-
gium, Switzerland, Italy, etc.)

My book Biological Transmutations was published in October 1962
by Editions Maloine Paris. A second printing was necessary in May
1963, and another edition, with somc modifications, appzared in May
1965. This had a prefacc by Professor Tanon, and a second preface
by A. Besson, Inspector Général d’Hygiéne and a member of 1’Acadé-
mie de Médecine. Therefore, in this first stage, I had tke support of
important sponsors.

In May 1963 I published a second book, Natural Transmutations as
a supplement to the first. Jean Lombard, the geologist of world-wide
reputation, contributed a preface and a second edition appeared in
January 1966.

Then in 1964 Low Energy Transmutations embodied a synthesis
of the first two books, and contained some supplemeniary material.

I compiled these books for a wide section of the pullic interested
in scientific matters, not for the specialist. Some of the latter have
asked me to consider writing a more advanced work; but this will
have to bc left until later. I have, however, been asked especially for
an even more popular book, suitable for readers wih a general
secondary education, which would also be within the scope of those

1 My thanks also to M. and Mme Galabert, the generous spoasors who took

the initiative in arranging meetings for the presentation of my work to the
public.
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who have forgottcn same of the scientific knowledge they once learnt.
In addition, agriculturists from our large regional farm institutes
and lcaders of our farming industry have asked for a book which
they oould casily undcrstand. A similar request has come from a
number of medical men whose knowledge of chemistry, acquired as
students, is alrcady outdated; most of them were not told about
nuclear physics, a subject not on the curriculum of many of the large
medical schools even in 1965.

I hope that the following pages will meet the requests from these
various sources.

The books mentionzd above have not been translated into English.
They are published in France with the following titles: Transmutations
Biologiques, Transmuweations Naturelles and Transmutations a Faible
Energie.
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Chapter 1
PRELIMINARY

“We arc accustomed to having men jeer at
what they do not understand ”
GOETHE.

(a) HISTORICAL

Lavoisier was a great French scientist at the close of the eighteenth
century, and one of the creators of modern chemistry. His successors
in the nineteenth century considered they could extend his laws,
assuming them to be valid at all times and under all conditions.

From then on, what was taught became dogma and it would have
been pretentious for anyone to have expressed divergent opinions. One
general principle had been laid down—nothing is lost, nothing is
created, everything is transformed. The atom, being the smallest
particle of matter, constituted a constant of Nature. For example, one
could not create an atom of calcium; it could neither be lost nor dis-
appear; if it had ccased to be part of one molecule (an assembly of
two or more atoms) it could be found in another molecule—there had
been a transformation of molecules, a chemical reaction. This was a
credo, undisputed by applied science in all countries in the ninetcenth
century.

Millions of experiments performed throughout the world ensured
that whoever doubted this established principle would bring ridicule
upon themselves. In fact ‘‘ Science ” shrugged its shoulders at such
sceptics in disdain and said nothing, considering it uscless to argue
with a pretentious ignoramus who might claim that there were cases
where Lavoisier’s laws had not been verified. In this way certain
experiments of great interest were ignored and unnoted.

It was not until the twentieth century that this law of invariability
of matter, undisputed for 100 years, received its first officially recogn-
ised breach. This was through the discovery of natural radioactivity
which showed that certain bodics could change into something differ-
ent. The alchemists of the middle ages who affirmed the existence
of transmutation had been jeered at in the eighteenth century, espec-
ially so in the nincteenth, and even so today.

The unstable radium atom (radioactive) is finally transmuted into
a stable atom of lecad (non-radioactive). Several elements exhibit this
property; these elements are rare because they rapidly disappear. One
half of the radium disappears in 1620 years; half of the remainder,
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constituting one quarter of the original mass, will disappear in another
1620 yecars, and so on. Some elements had an even shorter life, and
have complctely vanished from the earth’s crust. The absence of
these substances is one reason why this phecnomenon had not been
observed earlier; also, methods for identification of radioactive bodies
were only developed towards the end of the nincteenth century. (We
note that certain radioactive substances are being continually manu-
factured by disintegration of very long-lived substances. Radium
originates from uranium-238, which has a half-life of 4.5 billion years.
After giving off lighter and still lighter radioactive elements, radium
eventually becomes a stable lead isotope.)

—
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Fig. 1. Diagram of lithium atom. Fig. 2. Diagram of hydrogen,
% Li; 3 electrons, 3 protons, 4 ncu- the simplest atom. (1 proton
trons. (There is also an isotope with and 1 electron).
6 nuclear particles: 3 protons and 3
neutrons).

NOTE: All atoms except hydrogen
have two electrons in the K-orbit,
that nearest to the nucleus; see also
Fig. 2.

It should be noted that what chemistry calls an “‘ element ™ is called
a “body ” in current terminology, and this is the old scientific name.
Oxygen, sulphur and copper are elements. An element is composed
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of atoms. each onc possessing the same number of protons. These
are hcavy particles with a positive electric charge and, together with
neutrons, they make up the atomic nucleus; a similar number of lighter
particles, negatively charged, rcvolve in separate orbits around the
nucleus. An atom is clectrically neutral since it has the same number
of protons as electrons (Fig. 1).

The clements were formerly called ‘“ simple bodies ™. They could
not be made by man and have existed in Nature since the creation of
our planet. They could not be divided or broken up and represented
the simplest possible unit, hence the name *simple body . It was
only possible to transfer them from one molecule (or compound
body) to another molecule. It is to these simple bodies that Lavoisier’s
Law of Conscrvation of Matter was applicd.

It had been cstablished that there must be ninety-two natural ele-
ments. This was arrived at by deductions made from certain similar-
itics in propertics observed by Mecndcléev in the mid-nincteenth cen-
tury. He arranged the then known elements into a table (of two entries).
Some positions in the table were left blank, but were gradually filled
as new clements were discovered with properties which corresponded
to those allowed for in the table. If some positions still remained un-
filled, it was partly bccause the missing very rare elements had not yet
been isolated, and because some of them no longer existed on carth.
These were the radioactive elements. They had been transmuted long
ago into other clements, but this was not rcalised until the twenticth
century when it became known how to reproduce thesc vanished radio-
active clements artificially by means of nuclcar physics. (Alternatively,
these elements perhaps never existed in a natural state and can only be
reproduced in the laboratory by particle acceleration techniques.)

However, this breach in Lavoisicr’s law only concerns radioactive
bodics, which are an aspect of nuclear physics.

In chemistry it is still taught that nothing is lost, nothing is created,
and that in any chemical reaction it cannot be otherwisc. This I
freely accept.

(b) CHEMISTRY AND ITS LIMITATIONS

The mistake has been the contention that all reactions occurring
within living organisms are chemical reactions, and that life could
and should be interpreted in chemical terms—hence the sciences of
biochemistry and biological chemistry. Many living processes certainly
take place by means of chemical reactions, but it is a fallacy to believe
that there are only chemical reactions and that every observation can
be explained by them.

The subject of this book is a property of matter which had not
been noticed, a property which pertains neither to chemistry nor
nuclear physics in its present statc. The differcnce between the new
science studied here and the two classical sciences will be duly
explained, and the laws of chemistry will not be questioned. Far too
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many chemists and biochecmists have sought to apply. at all costs
and without proof, chemical laws in a ficld where chemistry is not
entirely valid or elsc is only an end phase. Such a phase follows a
hitherto unobserved phenomenon. It is with this particular pheno-
menon that this work is concerned.

Chemistry is known to everyone; some of its rudiments are taught
in primary school, and it will be easy for us, therefore, to suggest
comparisons with chemistry. On the other hand, nuclear physics,
being a new subject still undefined in many aspects, is less known. I
shall merely state here that it 1s not applicable to the phenomenon I
shall describe, in which a completely different science is involved. The
reader wishing for more detailed knowledge is referred to my book
Low Energy Transmutations. In an addendum to this book is a chapter
explaining why the current laws of nuclear physics are not valid for
the new science outlined in the following pages.

Electrons
” o\; Nucleus

n'
—~ / \-/\ 7N

/ ke (o] \

( ) QD |

Oxygen Atom

Nucleus of
hydrogen atom

Two hydrogen atoms approach
one oxygen atom.

Fig. 3. Formation of the water molecule H O. The clectron of each
hydrogen atom enters the outermost orbit of the oxygen atom. which
then has eight electrons in its external layer.

NOTE: One of the hydrogen nuclei, in the form of a positively-
charged free proton can bc separated under various conditions; it is
called the H* ion; the remainder has one more electron than protons
it is thercfore negatively charged, this ion is written OH-. Together they
are an electrolyte.

(c) BRIEF EXPLANATION OF SYMBOLS USED IN
CHEMISTRY

Although everyone may know a certain amount of chemistry 1
will avoid the use of chemical formulas as much as possible. And in
order to avoid writing the full names of elements each time, they will
be represented by international symbols. The names of elements are
often the same, or nearly so, in the majority of languages, and they
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are accordingly rcprescnted by their initial letter as a capital: O =
oxygen; H = hydrogen; P = phosphorus; S = sulphur, etc. The
formula of the water molecule is H.O, signifying two atoms of hydro-
gen combined with one atom of oxygen (Fig. 3).

Where there arc several elements with the same initial letter, they
are distinguished by adding to the capital letter a small letter taken
from thc name of the element. Thus: B = boron, Be = beryllium,
Br = bromine; F = fluorine, Fe = iron (French, fer); C = carbon,
Ca = calcium, Cu = copper (French, cuivre), Cl = chlorine; Mg =
magnesium, Mn = mangancse; A = argon, Ag = silver (French,
argent), Al = aluminium, As = arscnic; S = sulphur, Si = silicon,
etc. The symbol for nitrogen is N; that for sodium is Na (derived
from natrium). For potassium the symbol is K, which comes from
the Arabic al Khali, a strong base, and is exemplified by the expression
volatile alkali, meaning a volatile base, c.g. ammonia in current tecrm-
inology. (Ammonia is not a simple body, but a chemical combination
of nitrogen and hydrogen with the formula NH;. This is a gas, soluble
in water, the solution being called ammonia water.) In medical termin-
ology there are also instances of two words having the same mcaning,
c.g. potasscmia or kalemia with their compound forms prefixed by
hypo- or hyper-. We can also mention gold, symbols Au from the
Latin qurum, and mercury, Hg from hydrargyrum, the root of which
exists in the name of the illness duc to mercury, hydrargyrism.

(d) SYMBOLS USED IN NUCLEAR PHYSICS

When one speaks of the nucleus of an atom, the chemical symbol
for an atom is not always adequate, and one then indicates the total
number of particles in the nucleus (protons 4 neutrons which to-
gether constitute the nuclecons or nuclear particles). This is becausc
natural clements arc varying mixtures of atoms; all atoms of the
same clement have the same number of protons and electrons since
a normal atom is clectrically ncutral. It is this fact which characterises
an element; but it has been shown that the number of ncutrons in a
nuclecus can vary. The neutron is so called since it is (clectrically)
ncutral, and it is almost the same size as a proton. Moreover, a
neutron can be linked to a proton which might have a ncgative charge,
thus ncutralising the positive charge. This happens because a ncutron
is a little heavier than a proton. The foregoing is a simplified explan-
ation. (The positive electron is also called a positron.)

Atoms with the same number of protons but a different number of
neutrons are called isotopes. For example, the stable (non-radioactive)
isotopes of magnesium are written: Mg, **Mg, **Mg, which significs
that there are 24, 25, or 26 nucleons in the nuclei. Since all magnesium
atoms have 12 protons, the number of neutrons is arrived at by sub-
traction. In the same way therc are *°B and B for boron; *2C and
13C for carbon; 28Si, #°Si and 2°Si for silicon, ctc. The diagram (Fig.
4) shows isotopes 6 and 7 of lithium.
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Fig. 4. Diagram of the two stable isotypes of lithium.

NOTE: The electron orbits are also termed “ layers ”, the nucleus spins
on its axis, and the clectrons rotate in layers surrounding the nucleus. The
diameter of the K-orbit decreases with an increase in the number Z
(atomic number) of protons.

Text books often give notations such as

16 17 18

representing the three stable isotopes of oxygen. In cach case the
subscript figure 8 significs the presence of 8 protons (and 8
electrons). If therec are 16 nucleons and 8 protons, then the number
of neutrons 16-8 = 8. For isotope 17, the number of ncutrons is 17-8
= 9, and for 1sotopc 18 is 18-8 = 10. Isotopc 16 is the most common
(99.76 per cent).

(¢) CHEMICAL COMBINATIONS

The phenomenon of biological transmutation involves the atomic
nuclei. However, the most common and important of these transmut-
ations concerns the first 20 elements especially, and to a lesser extent
the next 10 out of a total of 92. (There arc also a few artificial ele-
ments, called ‘ transuranic clements’ of an atomic number higher
than 92, uranium.) Elements are placed in the order of their respective
number of protons (and clectrons), the first being hydrogen, H, which
has only onc proton; then helium, He, with two; then lithium, Li,
with three. Here, with the appropriatc symbols, are the first 20 cle-
ments. A few of them are not concerned in biological systems, or at
least not so far as is known. These are: helium, beryllium, neon (Ne),
and argon (A). The most common isotope is given.
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39 40
K Ca
19 20

The right-hand column gives the rare gascs (helium, neon, argon)
which take no part in any of the reactions we shall deal with. These
elements on the right play no part in chemical combination—they
are said to be ** saturated >’ since their outermost atomic laycr contains
8 electrons, except for helium which has only one layer and that is
saturated with 2 clectrons. This is a stable position—except for some
very rare ecxceptions—for the heaviest gases which may lose an
electron through being caught by fluorine which has 7 electrons and
thus gets 8, in a chemical combination with krypton, xenon, but
excepting this case the rare gascs always have 8 peripheric electrons
and this number cannot vary.

The elements in the left-hand column have one electron in their
outer layer; (fig. 5), those in the sccond column from the lcft have
2; those in the third have 3, ctc. The elements of the 7th column have
7 clectrons; as the natural tendency is to gain stability with 8 clectrons
(we do not know why, it just happens to be so) when the atoms of the
clements of the 7th column are situated where they can ““adhere ™ to
an atom of another element, they “ bind ”” themsclves to it so that
thc molecule thus formed has a peripheral layer of 8 clectrons. All
the clements of the 7th column can take only one clectron and arc
tcrmed monovalent.

The elements in column 1, have only a single peripheral clectron in
their orbit; this clectron can easily be dctached and is the only one
which can be released. All elements in column 1 are thercforec mono-
valent. Those in column 2 can give up 2 peripheral clectrons, they arc
divalent (or bivalent); those in column 6 are also divalent since they
can takc 2 clectrons to complete the 8 of their peripheral layer. It
is the same thing for the trivalents in columns 3 and 5; therc arc
donors and reccivers. It will be observed that there can be molecules
with H (monovalent) and F (monovalent) giving HE (hydrofiuoric
acid); Na and Cl giving NaCl (sodium chloride or common salt or
sea salt) ctc. However, for water, since oxygen is divalent, 2 hydrogen
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atoms arc required to supply the nccessary clectrons, thus its chemical
formula is H.O. Similarly we have H.S = hydrogen sulphide; KClI
= potassium chloride; CaO = calcium oxide or quicklime; NH;
= ammonia; CO, = carbon dioxide. In thc latter, one atom of
tetravalent carbon combines with two atoms of divalent oxygen (here
it should be noted that the elements in column 4, being at the centre,
are in a somewhat diffcrent situation; they can give up 1, 2, 3 or 4
clectrons, or can take on thc same numbers. This is why carbon has
many possible bonds. Certain elements of columns 3 and 5 can also
be donors or receivers of electrons; that is, they act cither as reducing
or oxidising agents.)

«—Electron

H Nucleus

Orbit K

Nucleus +
e~ (Electron =)

Fig. 5. Diagram of the first four elements of the first column of Mendeléev's
table. (All are monovalent, with only one electron in the orbit, the outer-
most layer.)



This brief revision will perhaps be useful to those who have lost
sight of certain elementary ideas of chemistry. It is quite rudimentary,
only the facts neccssary for an understanding of this work are given,
and we will avoid, as far as possible, any reference to them. The
intention is not to consider theoretical explanations, but essentially
facts which cannot be cxplained by chemical reactions, and to this
end a comparison with chemistry will on occasion be useful.

At this point it should be said that the concept of pH as a con-
venicnt means of defining alkalinity or acidity has been found to be
an over-simplification and, at times, useless in certain aspects of
biology.

In effect, pH is used to evaluate the acidity or alkalinity of aqucous
solutions, but most organic liquids are not solutions in pure water;
there are organic acids and bases. A strong mineral acid (in water),
such as hydrochloric acid, is only partially broken down (dissociated
or ionised) by formic acid; a weak acid such as monochloracetic acid
behaves as a strong acid in a more alkaline solvent such as ammonia.

Therefore the concept of acidity-alkalinity has been entirely upset,
and studies have been undertaken with the purpose of characterising
acids and alkalies in relation to the medium in which they exist. As
defined by Bronsted, an acid is any molccular structure capable of
donating a proton, and an alkali is a structure which can receive or
bind it. (This theory of Bronsted has been supported by Lowry.)

It is now accepted that hydronium (H,O+) is an acid since it can
give up a proton to the basic hydroxyl OH- which then becomes
H:O. H,O is thus either an acid or a base, depending upon the
medium, becausc in giving up one proton OH- remains, and in taking
a proton up there is H;O*. (Water is therefore amphiprotic.)

This book is intended for readers whose chemical knowledge is
perhaps not up-to-date and I will keep to the old simplified ideas. It
must not be forgotten, however, that reality is complex, and not
always accessible to our present state of knowledge. This is so even
in apparently simple cases. For instance, no one knows why in elec-
trolysis hydrogen and oxygen appear at the electrodes in a gaseous
form when their ions are liquid, and no evaporation is involved.

(f) AN EXAMPLE OF THE SHORTCOMINGS OF CHEMISTRY
—ACTIVATED WATER

To show that chemical analysis is inadequate in determining the
biological properties of a substance, let us have a brief look at the
case of activated water.

All specialists in hydromineral treatments know that it is dangerous
to consume excessive quantities of thc gushing water from the spring
of a spa. One must accustom onesclf, progressively, beginning, for
example, with a quarter of a glass at each session in order to avoid a
violent shock to the system. On the other hand, the same water bottled
and drunk several wecks later can be taken in quantity without having
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any other ill-effect than tap water. This fact remains unexplained;
radioactivity has becen suggested as responsible, but this has not been
roved.

d It cannot be denied that water flowing underground acquires spccial
properties. Yves Rocard, director of the physics laboratory at the
Ecole Normale Supdricurc in Paris, has shown that water scts up an
clectromagnetic field which can be detected by a very sensitive
magnetometer. It is this property which permits diviners to detect
water running between particles of rock in the ground. Water, there-
fore, can be said to acquire electrical properties.

As is known, the electrical charges of a water molecule are
asymnietric, they act as a dipole and bechave within the magnetic ficld
as would a small particle of iron filing.

However, ““activated ”’ water is not perhaps water with arranged
molecules. We know nothing of the physical disposition of molecules
in this activated water. It can be produced empirically by various
methods; for example, by clectromagnetic fields of very low frequen-
cies (around 10 periods/sec. or 10 Hz), but sometimes ficlds of higher
frequencics are utilised around 10kHz (or 3 to 4 kHz), but super-
imposed on frequencies which differ very little in order to obtain a
low frequency impulse. There are also other means.

The effects of this water have been studicd in Italy, especially, by
Professor G. Piccardi, of the Institute of Physical Chemistry in
Florence, following observations made in 1935 by Beccari. Activated
water, when hecated, removes scale inside boilers; the adhering cal-
careous substance (the scale) is insoluble in ordinary water, but this
same water, activated, precipitates this calcareous substance in a
colloidal form. Chara foetida, an algac having a calcarcous mem-
branec, does not change its form in ordinary water where it lives, but
in the samc water, activated, it loscs its coating by precipitation.

It is evident that activated water can have important effccts on
the organism, as living cclls arec mainly composed of colloids.

The example cited above is only one special instance of the be-
haviour of water. There is no substance which has been the object of
so much study and which is still so imperfectly known. The effects
of water arc both complex and disconcerting; its propertics may vary
according to a number of factors which so far have not been clarified
in spitc of the studies of G. Piccardi and his pupils, and others such
as F. Valfré, Malctto, ctc. in Italy, Belgium, Switzerland and Ger-
many. I refer the reader to that cxcellent book by G. Piccardi (in
English) The Chemical DBasis of Medical Climatology. Its author
questions whether life could be possible without these variable proper-
tics of water. The intrinsic encrgy of water is quite variable, at times
it has a negative cntropy and at other times a positive entropy. It
changes its properties between 30° and 40°C in such a manner that
around an average temperature of 35°C certain of its physico-chemical
and biological propertics are “‘ stimulated ’.

Accordingly, it may be asked if it is not when water shows a
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negative entropy that it furnishes the energy nccessary for biological
transmutations. But in the field of biological energy, in spite of
numerous researches into the phenomenon, we still do not understand
matters clearly. In any event, the behaviour of water is a good illus-
tration of the fact that a chemical analysis is incapable of revealing the
total constituents of a substance with certainty—even of the common-
est in Nature, water. The formula H,O could only be a simplification,
perbaps admissible in the state of steam, but certainly not in the
liquid state where there are ionised molecules. Water has been proved
to contain (H;O)*, though in a small quantity; it also appears to
contain (H;0,)*, (H,O;)*, etc. The physics of water is extrcmely
complex and it would be impossible for me to give a brief account of
it in this chapter. One should even say “ waters ™, rather than speak
of it in the singular, and there exist waters of varying molecular
structures on which depend the divers forms of ice crystals.

Let us bear in mind, especially, that chemical analysis, alone, is
inadequate in biology, and consider the case of hcavy water (where
a neutron is present in the hydrogen nucleus). If the proportion of
heavy water in ordinary water exceeds 50%, all life becomes imposs-
ible except for certain bacteria of the genus Pseudomonas. In some
organo-metallic solutions, such as Grignard’s reagent (ethyl-magnes-
ium-bromide), the magnesium-25 (stable) is exchangeable; but its
isotope 28 (radioactive) is not. Chemical properties can therefore vary
with the isotopes just as the biological properties do. (Care is nceded
in the interpretation of results obtained with radioactive tracers, one
can never be sure a priori that stable isotopes always behave in the
same way.) We must avoid referring everything in biology to the laws
of chemistry or even to those of physico-chemistry, since there are
many unknown factors involved in the reactions activated by
enzymes. We do not know the answers to many of the problems set
by biological molecules. One is reminded of the work by Pasteur on
polarised light, where he showed that polarisation distinguishes living
from dcad matter, even if the chemical composition is the same?.

In biology it would be quite presumptuous to believe that we know
much about the behaviour of the atom. The door which I am opening
only reveals a part, and it is not an unknown aspect of chemistry
that appears, but a new science involving the nuclei of atoms which
might even be called ¢ infra-atomic ”’.

The behaviour of colloids in *“ activated  water has becn the sub-
ject of research throughout the world and attention should be drawn
to the investigations in France made by A. Bérard and Dr. J. de
Larebeyrette. They have shown that artificial media containing an
organo-mctallic compound can constitute patterns of sensitive bio-
logical tissues which arc simpler, and therefore more easily studied,

*Similarly in photophoresis; there is an helicoidal rotation to the right
for living proteins, and to the left for dead or synthetic proteins. L. C. Vincent
has said “the chemical industry cannot make right-hand proteins . Also,
chlorophyll, in photosynthesis, turns spirally to the right.
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than living tissues. Such media replace *“ a complicated natural pheno-
menon, impossible to reproduce, by onc which is simpler and repro-
ducible, which can be made to evolve in accordance with certain
known parameters >’. Here we approach what has been termed a new
aspect of ““ physico-chemical biology .

Of course, one only needs to realise * conditions which imitate
more or less the cssential conditions (of complex biological processes)
where different factors evolve which cannot be expressed by equa-
tions.” But the investigations by Bérard and de Larebeyrctte have
shown that methods of stimulation other than electric (heat and
light) can produce measurable rcactions in these organo-metallic
colloids. It is also of interest to note that an activated liquid, depend-
ing on its composition and the nature of the metal of the electrodes,
may only lose its stimulation after 200 hours (whether activated for a
few scconds or a few minutes) and gives a discharge (deactivation)
with peaks of up to 500 mV.

Moreover, it is a curious fact that the restored energy is greater
than that put in (shown by integration of surfaces indicated by the
curves registered on an oscillograph) so that the negative entropy
of living tissues reappears. Bérard and de Larebeyrette believe that
a “liberation” of part of the potential cnergy contained in the
sensitive media is involved. The exact form of liberation remains to be
studicd.

All of which shows that the phenomena studied by Piccardi and
others relative to activated water and used by Violet for his *“ dynam-
ised ” electro-vibrated water, etc. are the subject of more detailed
investigations at a wider range.

It is possible to think that the origin of biological transmutations
could be this ‘ liberation ** of energy, under particular conditions, in
the colloidal medium of living cclls when coenzyme metal is present
(statement made by Dr. de Larebeyrette at an experimental demon-
igati)on of his work at the Cercle de Physique A. Dufour, in May

65).

(g) EXAMPLES TO SHOW HOW PHYSICS CANNOT BE
APPLIED TO BIOLOGY

(1) It is a mistake to think that biology can ever be entirely
explained in terms of chemistry; it is likewise a mistake to claim that
physical laws are necessarily the same for living as for inanimate
matter.

In 1936, I published the first results of my researches into the
prevention of accidents caused by electricity. I showed that the human
body does not follow Ohm’s Law, and that thc application of this
Jaw to man had led to serious mistakes. The body’s resistance to an
electric current varies with a diversity of factors, such as the strength
or voltage of the current, and a strict application of Obm’s Law to
calculations for the human body is an absurdity which could have
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fatal consequences. The human body (and that of animals) in no way
behaves as a metal resistance, so that this simple law of physics is
invalid in a biological context. With the aid of many experiments, the
results of which were published from 1936 to 1940, 1 went very
decply into this question and my results were later confirmed by
others. The importance of the rescarch has now been recognised
throughout the world (international conferences of enginecers accepted
it in 1938-39) and the subject is now taught in schools of medicine
(sce, for example: Précis de Médecine du Travail, by Professor
Simonin, Maloine, Paris).

(2) We have seen that the principles of nuclear physics arc certainly
not all valid in biology. Thus the energy of an irradiation (e, 8, v,
ncutrons) measured by instruments uscd in physics takes no account
of biological cflects, so much so that, in biology, a unit of measure-
ment different from the roentgen has had to be adopted: the *‘rem ™.
This biological unit is somewhat imprecise, since no instrument can
measure it directly. The effect produced by the roentgens is registered
on the instrument, but a roentgen of radium, or cobalt 60, or thallium
or X-ray is not of an equivalent value in biology. (In biological work
the term “rad” is often used. This unit is a physical one, but is
utilised comparatively since physiological effects vary from one tissue
to another.)

(3) Similar remarks apply when interpreting the measurements of
instruments such as light mecters and sound meters. The human cyc
and ear do not have the same reactions as these instruments.

(4) The reluctance of some physicists to admit that not all their laws
arc applicable to biology, comes mainly from those University pro-
fessors of physics who have lost sight of original principles on which
the laws were founded. They declare that a necgative cntropy, the
force which in biology would build up matter, is an impossibility.
For them there is only positive entropy, in accordance with the second
principle of thermodynamics of Carnot-Clausius regarding the break-
down of energy. They maintain that cnergy always brcaks down;
there can be no ‘‘ negative cnergy ” in the opposite sense of the law
of degradation. This would imply an endogenous production of cnergy
within the organism to a level which, in their view, tends to decline
naturally towards the breakdown and death of matter.

These physicists do not deny the presence of an encrgy which
maintains life, but for them this energy comes from what the organism
takes in from its surrounding outside medium. They do not realise
the great flaw in their argument! If this energy comes from outside,
it is a mistake to represent it as justification for applying Carnot-
Clausius’ principle to biology. This principle has never been applic-
able in such cases. It was fcrmulated only for closed systems having
no exchange with the outside; thercfore the concepts of entropy and
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negentropy (ncgative cntropy) have no significance when there is
an exchange with the outside medium. Unfortunately, this terminology
has been too gencrally applicd to a new technique, that of cybernetics.
This has caused confusion, as the words do not have the same mean-
ing. One starts from a similarity and forgets that it is only a similarity,
and that the cardinal point of Carnot’s principle is that it applies to
closed systems. Many of the current confusions in science arise from
differences in the correct use of words.

(5) Who is to say in which present-day branch of physics “ mental
encrgy ”’, the strength of will or character, should be placed? One can
associate memory with information, and negative entropy with
cybernctics (or should it be chemistry?), but nothing tells us if intelli-
gence itsclf will not some day be expressed by a physxcal or chemical
law. We should not try to explain everything in terms of our present
knowledge, but remember instead the advice of de Broglie in the
quotation heading the introduction to this book.
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Chapter 2
EXAMPLES OF FORTUITOUS OBSERVATIONS

() IN MY YOUTH

Fortuitous observations are common enough; Branfield has made a
book out of them: Continuous Creation, so has Czapeck, Hauschka,
ctcC.

Personally, I made many such fortuitous observations during my
youth. Some of them are given below.

(a) On Hens

My parents kept some hens in a shed with free access to a yard.
We lived in central Brittany, where my father was a civil servant. The
district was one of schist and granite, devoid of limestone. Limestone
was never given to the chicken, but every day they producced cggs
with a calcareous shell. I never thought of asking where the calcium
of the egg came from (nor the calcium in the bones of the birds). But
I was intrigued by an observation I had made. When the laying hens
were loose in the yard, they pecked incessantly at the flakes of mica
which dotted the ground. (Mica, together with quartz and feldspar,
is a constituent of granite. They are all compounds of silica. That was
all I knew at the time, when I was at primary school.) I noticed this
evident selection of mica by the hens when the sun was shining
after a shower. Well washed by the rain, the hundreds of flakes visible
in each square metre looked like miniature mirrors, and the pecking
of thc hens was easy to follow. No one could tell me why the birds
pecked the mica and not the grains of sand. I watched my mother
opening the gizzard after a fowl had been killed and saw small stones
and sand inside, but ncver mica. Where had the mica gone? This
made an impression on me, and like everything which remains a
mystery, stayed in my subconscious mind. Being a child, I liked solid
logical explanations—thc reason why.

(b) On Incandescent Stoves

In the district where I lived, our classroom was heated by a. rustic
cast iron stove without any fire-proof lining. There was a damper
on the stove pipe for rcgulating the draught; alternatively onc opened
or closed the fircbox. The fuel was split logs of old oak. After the
wood was well alight, the stove very soon *‘ roared » and glowed red-
hot. Thereupon everyone complained of a headache, and a prefect
had to push in the damper or close the firebox. The teacher told us
the headaches were caused by the carbon monoxide fumes from the
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red-hot, cast-icon stove. There was no reason to doubt this, since one
experienced the symptoms of carbon monoxide poisoning. (Fig. 6).

During science lessons (lessons of things of the past”) wec were
told that it was dangerous to have slow combustion stoves in bed-
rooms, because carbon monoxide is formed when combustion is slow,
whereas when it is rapid, carbon dioxide is formed, which is non-
toxIC.

All the answers to the questions which I later asked my teachers

remained so unconvincing that here again was something that * stayed
in my mind *.

(2) DISCUSS{ON ON CARBON MONOXIDE PRODUCTION

Later we shall sce the explanation, but first we will cite some
obscrvations which once appcarecd mystifying, because they could
never be explined. In such cases, onc says modestly that there are
some things that escape us, our ignorance is still great, and as no one
can give a valid explanation it is useless to consider it further. All
the morc reason to do so since scientists have not found the answer.
Or too often 2n explanation is given which is no more than a gratuit-
ous, simple affirmation, a sort of concession to our spirit of *“ logic ”’,
an answer which conforms with the *‘ accepted scientific principle .

So in the matter of the red-hot cast iron stove, the explanation
given was thet cast iron in a red-hot state is porous, and this was
how the carben monoxide came out of the stove instcad of going up
the chimney. If I had argued that carbon monoxide could not be
present because of the fast combustion, it would have been said that
the carbon diexide, when passing through the cast iron, had taken on
an extra carben and become carbon monoxide. However, that would
have resulted in decarbonisation of the iron, and I never saw the
several hundred grams of carbon (about 40 grams per kilogram of cast
metal) disappear from the stove and transform the cast iron into steel!
Besides, those several hundred grams of carbon would soon have
burned. Furthermore, even if cast iron is porous when red-hot, and
even if carbon monoxide is produced by contact of carbon dioxide
with the iron (another cxplanation which is sometimes given—and
which I do pot belicve because if it were so produced it would
immediately burn up to reform carbon dioxide) this would assume
<onditions which in fact are untcalistic. When the stove draws well,
there is reduced pressure inside it, so that if the cast iron is porous,
there would bz no passage of the gas through to the outside; on the
contrary, there would be an indraught through the porous wall!

Let us Jook at what really happens. It cannot be denied that in a
badly ventilated room a red-hot stove can give rise to poisoning from
carbon monoxide, which may even have fatal consequences.

The explanation only came to me indirectly, and by then I was
over fifty years old, whereas when I was a child, the problem had
umpressed me by the contradictions in the teachers’ explanations—
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and, later, cven those of professors at collegc—who had never
““sensed ”’ the contradictions.

(3) WITH THE WELDERS

In 1935 I made an observation which left me puzzled. A case of
fatal poisoning of a welder had occurred, and my dutics obliged me
to take charge of the inquiry into the accident. This was carried out
with the aim of dctermining the causes of the accident and preventing
any recurrence. I could find no evidence to show where the carbon
monoxide had originated.

On scveral subsequent occasions, similar accidents occurred, and at
no time could I trace the source of the carbon monoxide which was
supposed to have been inhaled. Because of my insufficient knowledge,
I was forced to admit my ignorance of the exact causes of the ac-
cidents, but the facts remained subconsciously in my mind.

It was only in 1955 that it dawned upon me what had happened.
In that yecar, in one district of Paris, three welders using blow-pipes
had died in a period of several months. My collaborator E.P,
responsible for safety conditions of workers in the particular district,
had given me detailed reports. These, along with the autopsy findings
from the public Prosccutor’s office, made it quite plain that the
welders (all three were oxygen-blowpipe cutters) had died from
carboxyhacmoglobinaemia (carbon monoxide poisoning) and not
from nitrous oxide poisoning.

In samples of the air taken from the work-places, there was no
evidence of a dangerous carbon monoxide content.

It was decided, in collaboration with factory doctors of the firms
where the victims had worked, to take blood samples from fellow
workers even though the men were apparently in good health. The
samples showed that those doing the same work as the victims were
seriously afflicted with chronic carboxyhaemoglobinaemia, some to
a degree approaching that of the fatal cases.

I decided to make a more extensive inquiry which, in fact, lasted
for four years. Cases of carbon monoxide poisoning were continually
occurring during this particular welding operation, but analyses of
samples of air taken near the nose and mouth of the workers always
showed that no carbon monoxide was being inhaled.

When my collaborator told me the results of his first investigations,
he wrote saying that he hesitated to report such contradictions. He
did not want to say that thc workers werc poisoned by carbon
monoxide and to say, at the same time, that they had not breathed
in any of the gas. If this were in the rcport, he could imagine the
smile on the listener’s face, a doctor perhaps, and one would be
taken for a fool. He had no wish to send in reports which would only
be received with a shrug of the shoulders and might well compromise
his carcer.

I told him that on the contrary I had had similar findings over the
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last twenty years. I said it would be useful if he continued his inquiry
and gave me figures of the carbon monoxide content in the work-
men’s blood and in the air around them. I also told him that I
attached a great decal of importance to his reports; they would be
carefully studied and not just filed away to end up as material for
statistics.

In fact the three fatal accidents of 1955 had led me to a hypothesis
which I had to verify. As the blood contains carbon monoxide with-
out any having been inhaled, if there is an undetected source of this
toxic gas, it would be found in samples taken in the proximity of the
respiratory organs, thus carbon monoxide would be produced within
the body—but from what?

The other important observation was that the most scrious cases
of poisoning occurred in men using oxygen flame cutters, The blow-
pipe itself was not responsible: combustion here produces carbon
dioxide because there is an oxygen intake which burns up completely.
Then there was the indisputable fact that carbon monoxide did not
enter the breathing passages, but that the workers bent over the metal
as they cut it, and the powerful flame jet made a large arca of the
surface incandescent.

Therefore, it was my opinion that the air, having been in contact
with the incandescent metal, had become  activated . When the air
was breathed in, it provoked a formation of carbon monoxide in the
blood at the lungs level.

In order to confirm my supposition, an investigation was carried
out in workshops where metals were heated to incandescence, which
thus formed large surfaces in contact with the air breathed in. The
result was the same even when heating was by electricity (resistance
or induction); the workers were impregnated with carbon monoxide.
‘This was confirmed by enlisting the help of several official laboratories
in order to vary investigators and analytical methods. A continuous
automatic recording instrument used in the investigation was allowed
to run day and night.

A control experiment was made with the welders themselves. They
were asked to wear a sand blaster’s safety helmet, which has an air
tube at the back of the neck. The tube was not attached to a com-
pressor, but allowed to hang down so that the workers breathed in
the air behind them. In a short time the incidence of carbon mon-
oxide poisoning had markedly decrcased. Therefore the source of the
trouble had been the air striking the incandescent metal. Further-
more, a man standing beside the welders, but not leaning over the
glowing metal, was unaffected.

As a result, the prevention of such accidents followed. All that
was needed was to give the workmen an upward current of fresh air
to counteract the air rising from the incandescent metal. A system of
ventilation which sucked up the air would have on the contrary, a
noxious cffect.

Chemically there was nothing abnormal about the air in question
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which had always been a mixture of oxygen and nitrogen. Since carbon
monoxide is composcd of carbon and oxygen, I was led to consider
the possibility of a transmutation of nitrogen into carbon. I was told
this was “ revolutionary >’ or * impossible ’, but I had alrcady made
other obscrvations, to which I shall refer latcr, which had led me to
belicve that it might not be absurd to think in this manner, in spite
of established science. I immediately realised that such an idea would
furnish a clcar explanation of certain mysterics which my subcon-
scious mind still retained.

I then did some reading to find out if similar obscrvations had
been recorded, and T discovered some interesting documents.

I found rcports from a number of countrics of cases of carbon
monoxide poisoning among blowpipe opcrators working on sheet
metal (welding, oxy-cutting, sheet metal shaping which the blowpipe
brings to red-heat). Samples of air had been taken which showed no
noxious level of carbon monoxide.

This was astonishing because of the apparent contradiction. The
English, and cspecially the Germans, had gonc to great lengths to
discover the cause of thesc accidents. The Germans had built a sealed
chamber of 100 cubic metres capacity, in which powerful blowpipes
heated metal red hot, but their measuring instruments rccorded no
trace of carbon monoxide after several hours. The experiments in
England were made inside a closed hangar of an aircraft-carrier and
confirmed the German result.

As this phenomcnon cccurred in the working of ferrous metal, and
in view of the negative rcsults obtained in the above experiments, the
European Coal and Steel Community, with its vast financial resources,
dccided to undertake an investigation. This was also a failure and the
medical director of the investigation, in which doctors and chemists
cooperated, had to announce that the chemists were unable to detect
traces of carbon monoxidc in the air, but that it was present in the
blood. The investigator was doubly at fault: first, because he ad-
mitted, in cffect, that chemistry, alone, was tied to biology; and
sccondly, his verdict was unfair to the chemists. They could not find
carbon monoxide which did not exist in the breathed-in air, but the
doctors found it in the blood by chemical methods (physical methods
could also have been used, and applied to the breathed-in air.) The
techniques, therefore, were not (o blame.

(4) AN EXPLANATION

Thus, a number of observations made in various countrics, with
the support of large financial resources, confirmed our findings that
poisoning occurred while working with blow pipes without the latter
producing carbon monoxide. But I had also established that pro-
duction of carbon monoxide could be endogenous, and occur after
the inhalation of air which had passcd over an incandescent ferrous
surface. (Experiments made in 1964 on rabbits and on humans had
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shown me that this cndogenous reaction only takes place when the
metal is heated to more than 400°C))

I know that various explanations were advanced to account for
this phenomenon after I had reported it to the Conseil d’Hygi¢ne de
Paris, but all the rescarches made by others could not disprove my
cxplanation. A variation in oxygen pressure due to heat is not respons-
ible. Mcthodical investigations of this possibility have been carricd
out, notably by Professor Desoille, which show that the phenomenon
is independent of oxygen pressure. Nitrogen is the only explanation.
Furthermore, if in thc mixture of gases inhaled (nitrogen + oxygen),
nitrogen is replaced by another gas such as helium which restricts the
intense action of oxygen, the phenomenon does not take place.

Free nitrogen is never found in an atomic state. In air it exists in a
molecular statc—that is to say, there arc always two nitrogen atoms
bound together with their nuclei 1.12 Angstrom units apart. This
unit is abbreviated as A, which represents 1/10,000 of a micrometre
(1 micrometre or micron = 1/1000 of a millimetre = 14). There-
fore 1A is also 1/100,000,000 of a centimetre or 1 x 10-® cm. As
the Angstrtdm unit is not a homogencous measurecment, there is a
tendency to replace it with a subdivision of the metre, called the
nanometre or 1/1,000,000,000 metre = 1 x 10-°m., abbreviated to
nm. Thercfore 1 nm = 10-"cm and 10 A. Instcad of nanometre we
can also say millimicron, mp.

The electrons constituting the second layer of each atom—when
the atom is isolated—are arranged in a molccular orbit round the two
nuclei. (In the carbon monoxide molecule the two nuclei are a little
closer together at 1.09 A.)

I shall not dcal with this phenomenon in detail (I have done so in
other publications) and will only point out that if by the application
of an encrgy (in the above casc heat, although that alone is insufficient,
there must also be the catalytic effect of an incandescent ferrous
metal) the two nuclei of nitrogen combine, there is then one compound
nucleus containing the nucleons of the two nitrogen nuclei. Each
nitrogen nuclcus has 14 nucleons, so the paired nuclei have 28. These
28 nucleons have a tendency to arrange themselves into two groups;
onc of 12 which is carbon, and the other of 16, which is oxygen

12C + 160 :==: 2. 14N.

This preferential arrangement is perhaps due to the natural tendency
of nucleons to divide into an association of two protons to two
ncutrons. Thus in the helium nucleus there is an alpha ray, or
o« -particle, as in natural radioactivity. In such a case the pairs of
nucleons are expelled (with a relatively low cnergy on the scale of
nuclear physics). Therefore, a naturally occurring portion of these
nuclei, and this portion alone, is spontaneously cxpelled. (This * prim-
ary ” grouping in oo nuclei was accepted by Pauling in 1966.)

Now, carbon 12 has a nucleus composed of 3 alpha particles;
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oxygen 16 has a nuclcus composed of 4 alpha particles; the double
nitrogen nucleus breaks up into whole alpha particles and not by
division of one alpha nucleus (is this the rcason why atomic nitrogen
is so difficult to obtain?). Sce Fig. 6.

This is only a hypothesis, since we have no means of *secing”
what goes on inside the nuclei, but this transfer of nitrogen into an
oxidised compound of carbon fully explains certain observations on
the nitrogen cycle in plants, and the role of nitrogen in animal life.

It should be noted that the above phenomenon does not involve a
“ massing ”* or *‘ fusion ” of the two nuclei of nitrogen, because when
the amount of energy is increased the nitrogen nuclei are so intimately
joined that they constitute a group of 28 nucleons, of which 14 are
protons, and this is silicon. So it can be secn that there is nothing to
prevent us thinking of a bond between nitrogen and silicon, which
opens up new perspectives on the origin of the earth’s crust. In my
other publications, I have cited a number of supporting results. (Figs.
10 and 15)

I bave mentioned certain analogies between the molecule of carbon
monoxide CO and that of nitrogen N,. Both are isosteric molecules
(having the same number of electrons). Here are some other similar-
ities:

CO N,
Melting point, °K 66 63
Boiling point 83 78

Density in liquid state  0.793 0.796

Viscositics very much alike.

(°K is degree Kelvin, or absolute zero, with a scale commencing at
a zcro representing a temperature of —273°C. Therefore 66°K
corresponds to —273 + 66 = —207°C)

The spectroscopic method confirms the similarity in structure be-
tween these two molecules. The distance between their individual
nuclei, though varying according to whether the CO or N, group are
isolated from, or included in a more complex molecule, can be the
same. It is always very close, being 1.12 A for N,, where the mole-
cules are isolated, and 1.09 A for CO. So the nuclei of CO are closer
together, that is to say, more encrgy was necded before N, could be-
come CO.

One can also suppose that this external energy is no more than an
addition which tips the balance of a structure to the limit of stability.
In the oscillatory movement of nuclei in the N, molecule, activated
by external energy, there can be a metastable situation where the pre-
carious intcrnal equilibrium of the nuclei is broken, the nitrogen
being at that point at its limit of stability. It is very difficult to obtain
an isolated nitrogen nucleus (nitrogen is only stable in even numbers,
hence the molecule N,). The isolated nucleus has the same odd
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number of protons and neutrons, and no heavier element is stable
under such conditions. When a *pecak of resonance” is reached
between the two N, nuclei, one wonders if there is not also a “* liber-
ation ”’ of internal atomic energy which could maintain stability. Thus
a proton-neutron group (or deuteron) of one nucleus would move
towards the adjacent nucleus, and so stability could be re-established.
The donor nucleus would then become carbon (3 «) and the recipient
nucleus oxygen (4 ). (Sce also chapter V, (3) for the inframolecular
reaction, N; = CO.)
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Chapter 3
OBSERVATIONS ON PLANT ANOMALIES

“ What is new is always regarded with sus-
picion. But when one sees a gleam appear one
has no right to put it out. Onec’s duty is to
study.”

P. COURRIER.
Pcrmanent Seccretary,
I'Académie des Sciences.

(1) FALLOW LAND

Agriculturalists have long known that virgin soil, never previously
cultivated, can grow good crops without manure or fertilisers. How-
ever, its fertility gradually becomes exhausted as the soil becomes
deficient in those elements removed by the crops.

Since time immemorial it has also been known that after a soil has
been rested for a few years it becomes reconstituted: the missing
elements have returned. This practice is termed fallowing. In systems
of crop rotation a fallow period is arranged and this is often achicved
by sowing leguminous plants, such as trefoil and lucerne, which
“fix  nitrogen, thus shortening the fallow period and providing
pasture at the same time.

Agronomists explained this by saying that the missing clements
were brought in by dust, animals, by transfer in the soil, ctc. A simple
statement without having measured these apparent additions was that
the elements reappeared by a progressive dissolution of the insoluble
soil compounds. In order to cxpose this fallacy, we have given the
total amounts of soluble and insoluble soil materials. The idea of
solubility is too arbitrary: an insoluble compound can be rendered
soluble by the secretion of root terminals, micro-organisms, etc, but
it is a mistake to separate the soluble from the insoluble in the
laboratory. When we speak of deficiencies, it must be understood
that we mean a deficiency in any molecular form as well as in the soil
contents.

(2) ACTION OF PLANTS

However, this process set up by agronomists had long ago been
questioned.

About 1600, a Flemish chemist, Jean-Baptiste Helmont, had planted
a tree in a pot containing 200 Ib of soil. After a period of five years,
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he found that the trec had gained 164 1b and that the soil was also
heavicr, but by 2 oz only. He had not given the tree any mineral
elements, only water, and thereby sought to prove that the water
had turned into solid matter.

This summary experiment tells us little, but it does show that the
origin of matter was a subject for research.

More precise investigations did not come until much later. At
Nantes in the mid-19th century, Grandecau, after making certain soil
analyses, showed that a soil left fallow tended to bring itself back into
balance: if it were too acid or too alkaline, it rcturned to ncutral of its
own accord. This was confirmed by Garola at the cnd of the 19th
century.

In Germany, Rudolf Steiner undertook research into this subject
and, in 1925, founded * a school of balanced agriculture ™ in Switzer-
land. This activity was continued by Pfeiffer, a Swiss, whose writings
have been published in French; the most important to concern us
is “ Fécondité de la Terre”. The following are some of his obser-
vations.

(3) LAWNS AND DAISIES

To have a good English-style lawn the soil must contain lime.
When the lime is exhausted, daisies make their appcarance and the
gardener knows that to improve the lawn he must correct the soil
The greater the lime deficiency, the more abundant are the daisies.

Pfeiffer analysed the incinerated ash of daisies, and found it to be
rich in calcium. He asked where it came from, since the daisies grew
when there was no more lime in the soil. He could find no answer.

Obviously, one could not say it had come by migration in the soil,
because then it would have been present in the lawn as well. The
orthodox view was that daisies selectively * fixed  the lime; but they
grow quite well when there is no longer any lime in the soil (provid-
ing there is silica along with suitable microorganisms).

For Pfeiffer, this showed the soil's natural tendency to re-establish
equilibrium. When lime is lacking, silicon-loving plants grow, and
their ash is rich in lime. When their stems and leaves die off in the
autumn they bring to the soil the missing lime, and after several years
equilibrium is re-established. There is a small growth of lawn grass
(due to shortage of lime) and an abundant growth of daisies supplies
the lawn with the lime it lacks. Such examples of plant associations
are common in nature, but a mystery remains: how docs the lime get
into the daisies? We will see the answer.

(4) OTHER OBSERVATIONS

Pfeiffer’s writings contained many similar questions. Here is a typical

one:
““ Buckwheat has a marked affinity for sand or silica, yet is charac-
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terised by its high lime content . Wheat likes a soil relatively rich in
lime, but incineration of its straw has yielded, for one soil, 6%, of
ash (rclative to weight of dry straw) with a content of 5.89%, lime and
67.5% of silica. On the other hand, when trefoil was sown with the
wheat in the same soil, the trefoil, which prefers silica soils, had an ash
content of 35.2% lime and 2.49% silica.

The content of silicon and calcium in most plants is unrelated to
amounts of these elements in the soil. The composition of a plant
is constant for each variety—at least this is broadly true, but quality
can vary greatly with the soil, for example: celebrated wines which
are quite localised; a cultivated digitalis without digitalin; a parsley
totally devoid of vitamin D, etc.

The oak is a tree of granite and schist regions (soils rich in silica
where lime may be totally absent), but the tree can have large
anllSunts of calcium in its wood and bark (up to 60% lime in the
ash).

Simoneton has repeated an already well-known experiment to show
that geranium cuttings root well in pure silicon sand (Fontainebleau
type) if supplied with rainwater, or even distilled water, without
organic or mineral supplement apart from the silicon. A subsequent
analysis of these plants shows that they have ‘‘ produced > calcium
and certain other elements. (Fresh sand with its bacteria is obviously
essential, sterilised sand will not do.) However, it must be remem-
bered that this so-called ““ pure” sand also contains, apart from silicon,
traces of seven elements, representing 0.17% of its total weight. Of
this 0.17%, oxides of iron, titanium, calcium and aluminium con-
stitute 0.15%.

There are many such anomalies. One plant, the Tilandsia, commonly
known as Spanish Moss, (a Bromacea), will grow on copper fibres
without roots or contact with the soil. Its ash contains no copper, but
has 179, of iron oxides in addition to various other elements which
could not have come from the rainwater supplied to the plant.

One could cite such plant anomalies at length. Numerous studies
have been devoted to them, and no explanation has been found, but
by means of biological transmutations all these anomalies can be
understood. This had already been foreseen by some during the 19th
century; in 1880 von Herzeele acknowledged that * the findings on
the creation of matter are not new ',
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Chapter 4
ANOMALIES IN MINERALS

rd

“ Our mind has a natural tendency to reject
what does not come within the framework of
the scientific expectations of our e¢poch. Scien-
tists are men after all. They are impregnated
with the prejudice of their class and times.
They readily believe that what is not explain-
able in current theory does not exist.”

A. CARREL.

GENERALITIES

Unexplained phenomena have long been observed in stones and
rocks, and eminent geologists such as Jean Lombard, the brothers
Choubert, the professors René Furon, André Cailleux, etc., have con-
tributed to these observations.

It is known, as a result, that dolomite rock (dolomite is pure mag-
nesium carbonate) is formed inside limestone rocks (calcium car-
bonate) to the detriment of the latter. (Dolomite rock is a rock form-
ation which contains a mixture of these two carbonates)!. To hide
our ignorance of what took place one word has becen used (as if it
could be explained in one word); the word is * mectasomatosis > of
dolomite (or altcration of the soma or body). (One simple body,
calcium, has changed into another simple body, magnesium.) Indeed
we are back where we were in previous centuries, when the action
of opium was explained by its “sleep-inducing ability .

It has also been observed that in very compact and absolutely
impervious slate schists, *“kidneys ” of lime termed geodes, the size
of a man’s fist or larger, are sometimes present. The * explanation ™
given has been that the lime got there by migration. But from where,
since there was no limestone for miles? And to have been carried by
water the dissolved limestone would have to penetrate the schists, and
these, as has been proved, are absolutely impervious to moisture. It
should be noted that certain schists, probably under the effects of
pressure which occurred later on, as in the Alps, have produced layers
of slate inside which limestone has begun to form. This appears as an
intimate mixture, and its formation certainly is endogenous. There
could have been no diffusion of limestone-carrying water into these

1 All mineralogists are not in agreement; some consider that MgCO, is
magnesite and that the pure mineral dolomite is Ca-Mg(CO,),, and that
dolomite rock is an impure mixture of these two carbonates and of calcium
carbonate, which would be calcite -} magnesite 4 dolomite.
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beds of impervious schists. This particular form of slate inside the
schist is identificd by the fact that it cffervesces in acid.

(1) “ILLNESS” OF STONE

Somectimes the siliccous stone of monuments swells, and it can be
secn that a layer of gypsum is formed, which finally disintegrates,
and this is why sculptured figures on monuments disintegrate. (Quite
frequently it is carbonate of lime that is formed.) The classic cxplan-
ation is always the same: the sulphur in the gypsum (calcium sul-
phate) comes from the air, the soil, birds’ excrement, etc., the calcium
results from transfers, which concentrates on the surface as there is
always some calcium in stones, so they said (without having analysed
the stone). The trouble with this type of *“ reasoning ” is that analyses
have shown that the weight of calcium thus deposited on the stone’s
surfacc (cither in the form of sulphate or carbonate) is notably greater
than the total calcium content of the original *‘ normal”’ rock.

One remembers that the operation of cleaning Notre Dame cathed-
ral in Paris was postponed after it had been noticed that a siliccous
crust had formed on the surface of the calcareous stone of the build-
ing, under the visible black layer, and had protected the underlying
stone.

I should add that it is not at all certain that the black layer on the
calcareous stonc of the Paris buildings is due only to soot. Since a
crust of silicon is formed on the surface through activity of aerobic
microorganisms, one can cavisage the reaction: calcium-carbon =
silicon. In other words this formation of silicon would be accom-
panicd by an “extraction” of carbon from its combination with
calcium in the stone, hence the simultaneous appearance of the outer
black layer of carbon and the underlying layer of silicon.

This uniform black layer can be observed cven on buildings erected
during the last century. There are many specialists who think that
the impure atmosphere of large cities is not the only cause since the
same phenomenon has been observed in rural areas. I have noticed,
too, that the few Parisian granite monuments (for example in Place
Fontcnoy) and granite plinths do not have this black layer. There is
thercfore a microbial ““ disease ™ of limestone as well and not only a
deposit of atmospheric origin but, in certain cases, granite can also
be “ill "—sec photographs of the church porch of Sizun, Finistére,
(Brittany) in Natural Transmutations.

I should say at once that changes in rock are due to microorgan-
isms: fungi, oftcn of the family Aspergillacac and other moulds;
microscopic algac; bacteria; actinomycetes such as streptomyces which
live like bacteria but reproduce like fungi. In these phenomena there
is therefore an interaction of living organisms followed by various
chemical reactions between the elements set up by biological trans-
mutation.

Does this mean that only living bodies such as microorganisms
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are capable of having changed the earth? No. In Natural Transmu-
tations one sces how granite gives rise to schists by transmutation of
clements, through thc action of imperfectly known physical forces
(probably temperature and pressure combined), and on an energy
scalc unrelated to biological forces. The latter, under conditions of
low temperature and pressure, and with the large catalytic activity
of the ccll cnzymes (those of animals, plants and microorganisms) are
also capable of, producing the same transmutations. By comparison,
very high temperatures or pressures are needed to obtain a chemical
combination of nitrogen and oxygen in the laboratory, whereas the
living cell carrics out this rcaction at ordinary temperatures.

Hitherto, we have not been able to devise a simple and sure mcthod
for producing these transmutations. We have only been able to verify
them in vitro by biological means, even in the case of minerals, metals
and non-metals. This is why we will deal only with biological trans-
mutations in this book.

(2) SILICON AND CARBON BONDS

The above will not prevent the reader from reconsidering the
problems pertaining to the classical sciences, mincralogy, geology,
pedology, agronomy, ctc.; and at thc same time realising that certain
previously suggested explanations could be modified.

We have proposed the reaction :

Silicon=carbon+-oxygen

The reaction illustrates the possibility of finding carbon in silicon
(by the action of a still-unidentified encrgy) while rejecting the theory
that carbon can come only from organic substances. Graphite is
found in siliccous rocks so old that they probably antedate all vege-
table lifc on carth. No one has been able to establish a connexion
between the structure of graphite and that of any form of vegetation.
On the other hand the structural arrangement of graphite in parallel
layers is quite similar to that existing in certain clays, but while in a
clay such as montmorillonite the particles arc about 9.5 A apart, in
graphite they arc no more than 3.35 A, or about three times closer
together.

It should not be concluded from this that graphite is a compressed
clay, because clay also contains aluminium (which is silicon minus an
atom of hydrogen, therefore boron + oxygen, and boron is carbon
minus hydrogen).

But there is an analogous proccss, where the layering takes place
only in silica rocks (which could be granite), and not on aluminium
silicate. Coal deposits also exist in silica rock, forming bands or
Strata which somctimes contain up to 40% silicon compounds (an
indication of—we believe—incomplete ““ metasomatosis ”’, perhaps
due to a lack of pressure?).

This is only one example disproving the assumption that all rocks,
meteorites etc., containing carbon must have a constituent originating
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from an organic substancc. The diamond, too, is certainly not con-
nected with vegetable carbon and one must rcconsider the formation
of coal within schists, which practically always exists near a tectonic
fold of the Primary and espccially the Hercynian geological era. This
by no means suggests a so-called tropical forest; the folding would
have upsct the carth’s surface along with its vegetation, and this
cnclosed plant life would have left traces.

The presence of sulphur in some coals should be no surprise, and
we shall discuss a probable origin of this sulphur, later.

Fig. 7. Simplified scheme of atomic nuclei: only the protons are shown.

A first layer would have (above) at the most S protons = boron. On a

second layer (below), with one or more protons, is carbon ,C, (lefr): with
two more protons, on the sccond layer, is nitrogen (,N).

(3) CONTRADICTIONS ON THE ORIGIN OF LIMESTONE

Let us refer to the contradictory statements of those who have
maintained that limestone appeared on carth, especially in the Second-
ary cra, through the activity of molluscs. It is claimed that these
creatures grew calcarcous shells by * fixation” of the calcium from
sea-water.

There are indecd shells to be found in limestone deposits, but in
such deposits the shells have been “ drowned *’; one often finds traces
or the shells themseclves, of all sizes, in large numbers, sometimes
scarcely visible to the naked cye. However, there is also an amorphous
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or a crystallinc limestone ““cement ™ surrounding them. And here it
is difficult to attribute this ““cement” to the shells which., bccause
their traces prove it, antcdate the substance that shaped them. This
substance consists of a form of limestone which cannot derive from
that of the shells (the “cement ™ is duc to Coccolithes or Nannocon-
nus).

This should suffice to show that limestone is not solely produced
by shells.

Another important consideration is that calcarcous deposits may
be as thick as 1000 metres (=about 3000 feect) or more (sometimes
2000 to 3000 m). If it is assumed that a concentration of limestone
has bcen brought about by shell molluscs from calcium in the sea
water, a calculation reveals the impossibility of obtaining such de-
posits, because sea water contains only 0.042%, calcium.! Even sup-
posing that at the end of the Primary cra the calcium carbonate in
the sca was at saturation point (and where would it come from in the
sea as therc is no trace of it in cither the Primary or in the Pre-
Cambrian eras—except some isolated and rare formations), the level
of the sea can be estimated not to have changed by more than a few
hundred metres since then. The average thickness of thc ocean water
layer is about 3600 m (=10,800 fect); and one can calculate from this
the thickness of a calcium carbonate deposit representing the “ fix-
ation” of all the carbonate in the sea (assuming it to be the same
proportion to the bottom). Given the very low solubility of this
calcium salt in the sea water—rather poor in carbon dioxide—it is
probable that the calcium carbonate content of the sea has changed
very little since the beginning of the Secondary cra. One can sec how
wide of the mark one is. Orthodox tcaching again shows the naiveté
of certain assertions which could well have been avoided by a simple
calculation, even supposing the use of scdimentation flasks and a new
supply of water. A precise calculation is impossible, because we do
not know the movements of sca water, which depend on sea bed
contours (there are many deep holes), salinity, temperatures and there-
fore varying densities. Underwater currents flow between largely
stationary masses of water, or are subjcct to slow transgression. Con-
sequently it would be wrong to assume that certain decper areas had
reccived the lime of all the incoming ocean waters. In the same way
it is also a mistake and quite naive to calculate the dilution of a
noxious product put into the sca by dividing its volume by the volume
of the ocean. (By way of reference, we can say that the total salts
of the sca would make a layer 153 metres (=about 459 feet) thick if
redistributed on the continents, and calcium would represent only
about a nineticth part of this layer. All the calcium in the seca could
not, therefore, explain the amount which is on land.)

We believe that the limestone may have been formed by siliceous
mud deposited in the deeper arcas where they formcd calcareous

1 It would even appear that this rate is that of the superficial layers as decper
in there is none. (F. Rinne, La Science des Roches, Lamarre, Paris 1949)
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sediments by the action of various microorganisms, or by the cffects
of physical forces whose naturc can only be gucssed. The lime then
has covered the shells of those marine animals which had already
formed their shells from the magnesium in sea water. A. de Caycux
in his book 30 millions de siécles de vie (Thirty Million Centurics of
Life)?, states that from the Pre-Cambrian era to the present time the
earth’s magnesium has decreased in the proportion of 12 to 1. What
has happened to 1t? We shall see that it is esscntially magnesium which
is utilised by crustaceans and marine animals to make carapaces and
shells, corals etc. (Similarly microscopic algae such as ‘ Lithothamn-
ium >’ manufacture their own lime. Thesc organisms are found around
the French coasts in forms like coral, and grouped in recfs always
immersed in agitated, oxygenated water.) In the Mediterrancan the
Corallinaccae arc fixed on the shore at sea-lcvel.

Certainly, the scdiments in the ocean could not be limestone because
the Jatter did not exist in a marked fashion on land. The marine
scdiments were neccessarily compounds of silicon, of aluminium sili-
cate, and in the deeper troughs of the ocean, by means of various
forms of energy, they were able to produce mixtures of lime and clay,
lias and marl. Later, as the transmutation of silicon into calcium pro-
ceeded, the calcium, carbon and oxygen needed to constitute a car-
bonate (CaCOQ;) gradually appcared. This would be formed from
silicon (81 = C + O) and at the same time part of the carbon would
have mcrged with the silicon to yicld calcium, Ca. All the clements
required for a chemical change into carbonates were therefore to be
found together at the bottom of the sca, and obviously there could
not be any atmospheric carbon dioxide action.

(4) AN ORIGIN OF SULPHUR—FORMATION OF GYPSUM

In other cases it is not the carbonate of calcium which is present,
but the sulphate, (gypsum, which, heated, gives plaster of Paris). The
formation of sulphur is explained by the fact that one reaction
“splits ” silicon into carbon + oxygen, and a sccond reaction takes
the carbon away to combine it with the residual silicon into calcium
(carbon + silicon = calcium) with the result that oxygen is left
frec. But local conditions may be such that part of the free oxygen
turns into sulphur, the atomic nucleus of which would be a coupling
of two oxygen nuclei (oxygen 4 oxygen, or

16 16 32
O + O:=: 8)
8 8 16

It is at a later stage that the chemical reaction takes place, when all

' Reprinted under the title: 3 milliards d’années de vie (Three billion years
of lifc) in the Encyclopédic Plantte collection.
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the constituent elements of calcium sulphate (CaSO,) are together.

What arc the conditions for bringing these elements together? Is
the formation of gypsum duc only to geophysical forces or to a bact-
erial action? I do not have sufficicnt data for a definite answer.

However, the ‘‘ manufacture” of calcium sulphate from silica by
the agency of micro-organisms no longer nceds to be demonstrated.
The organisms responsible for sulphur formation have been isolated
and studied. They are the Thiobacilli, of which there are several
species. They require sulphur in order to live, and a very simple
experiment will show that they *“manufacture” this sulphur, Take
a test-tube and rub its inside wall with a wad of cotton wool soaked in
sodium thiosulphate—there will be only a minute trace of sul-
phur on the test-tube wall; then introduce a suitable culture medium
and inoculate it with thiobacilli, which will proliferate and an increase
in the sulphur content of the medium follows.

Gypsum is produced in this way on limestone of monuments; those
of siliceous sandstone are also attacked by thiobacilli in association
with other micro-organisms: moulds, actinomycetes, silicobacteria
and sometimes algac. Thiobacilli by themselves cannot transform
silicon. They produce the sulphur which is oxidised by other species,
but the presence of other ‘‘specialists”” in the conversion of silica
to lime is also nccessary.?

All of which illustrates the weaknesses in so many text books, and
many courses of instruction, even in higher education, on matters
concerning the “ mineral kingdom .

'It is probable that these are Streptomyces which can only act along with
silicobacteria; the latter are autotrophic, that is they ““ consume” SiO,, taking
oxygen from it and opening up the crystalline structure of silica so that
enzymatic penetration by Streptomyces is facilitated. There are morc than
400 known species, almost all are very toxic to humans.
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Chapter 5

PROOF OF THE EXISTENCE OF -
TRANSMUTATION OF ELEMENTS AND AN
OUTLINE OF THE MECHANISM OF THE
PHENOMENON

Verify the results yourself before condemning.
P. COURRIER,

Permanent Secretary, =
I'Académie des Sciences

(1) TOTAL PROOF

A simple proof requiring no chemical analysis is the increase in weight
of mineral salts in a germinating seed which is supplied with nothing
but distilled water. Take two identical batches of seed, germinate one
group on filter paper kept moist with distilled water. After three or
four weeks, incinerate both batches. There will be a higher mineral
ash content in the gecrminated seeds. (The difference between the two
varies greatly with the species, but the increase is always at least
41t05%.)

A more advanced study than the above has shown that more of
the heavier elements are produced by transmutation with the oxygen
and hydrogen of the water; for example, magnesium has decreased,
calcium has increased. Part of the magnesium has disappeared be-
cause it has become calcium. The nucleus of the magnesium atom (24
nucleons) has joined up with an oxygen nucleus (16 nucleons) to give
a compound nucleus of 24 4+ 16 =— 40 nucleons, and 40 nucleons
constitute the calcium nucleus. It should also be noted that there are
12 protons in magnesium (this number characterises the element: if
there are not 12 protons, it is not magnesium). There are 8 protons
In an oxygen nucleus, so we have 8 + 12 = 20 protons in the com-
pound nucleus, and 20 protons are characteristic of calcium. (40
nucleons are not an individual characteristic, argon also has 40.) There
are calcium isotopes with more than 40 nucleons, but they always
have 20 protons: only the number of neutrons changes.

(2) MECHANISM AND DESCRIPTION OF
TRANSMUTATIONS

Equal numbers of protons and nucleons must be present, simultan-
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cously, to yield the type of transmutation we have demonstrated, at
lcast in a biological reaction. (In the case of rcactions producing a
magnetic ficld, duc to ionisation, it sccms that a supplementary law
may operate, but this will not be dcalt with here, as we shall not
consider reactions which only appear possible outside living organ-
isms.)

This mechanism of transmutation is valid for isotopes, since in the
reactions involved (which certain authors have termed the K-cffect—
Kervran cficct) there is no expulsion of particles and there is no radio-
activity found such as in the radioactive transmutations known in
nuclear physics.

Let us take as examples the isotopes 16, 17 an@ 18 of oxygen (the
only stable ones) and the isotope 23 of sodium (the only stable one).

Sodium-23 + Oxygen-16 = Potassium-39
Sodium-23 -+ Oxygen-17 = Potassium-40
Sodium-23 4+ Oxygen-18 = Potassium—41

There arc no other natural potassium isotopes; isotope 40 is slightly
radioactive, losing half its mass in 1.3 billion years. For mankind it
can be considercd stable. In sea water potassium—taken in chemistry
as reference, there is very little natural ‘°K isotope, only 0.01%
whilst there is 6.89% of isotope 41 and 93.10% of isotope 39. The
proportion of potassium isotopes can vary in biological reactions; in
cciztain varictics of plants there is an incrcase of more than 15% of
4]

Referring to the above reactions, there are 11 protons in the sodium
and 8 in the oxygen. These arc irrespective of the number of nucleons
in the isotope, or of its neutrons. The number of the latter is always
the difference between the number of nuclcons and the 8 protons.

Thercfore there are always 11 + 8 = 19 protons; this is the
characteristic or ** identity mark  of potassium.

This outline of thc mechanism should make the rcactions we shall
now consider more casily understood. To comprechend certain other
limitations, my other books should be consulted. There are many
incompatibilitics, and one must not simply ‘“manufacture’ non-
existent clements in nature from written equations.

The addition of protons and nucleons of the two clements to a
number cqual to those of the new clement provides the two main
conditions required, though in certain cases thesc two conditions
are not themscelves sufficient.

bA representation by chemical symbols explains the examples given
above:

223Na + 1°Q :=: 3K
®Na + Y0 :=: 1K
Na + 0 :=: 9K
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We have uscd the sign : =1 casily made by a typcwriter, as distinct
from the mathematical sign =, which is used only in mathematics (or
in chemistry to indicate two valencics) and the sign = used in a
chemical rcaction to signify that At 1s reversible. If we wished to
give the exact structurc of a chemical reaction, for instance between
Na and O, we writc: 2Na + O — Na,O. Two atoms of sodium, a
monovalent, arc nceded to combine with one atom of oxygen, a
divalent; the result is sodium monoxide. But it is possible to have
other combinations since there may be two atoms of oxygen, cach onc
“coupled ’ with a sodium atom. The molecule is sodium peroxide,
NaO,. There is a vacant place, a void in the peripheral electron layer
of thesc oxygen nuclei called a free valency; similarly we can have
CO and CO:..

In a rcaction of the type described, which directly involves the
nuclcus (a nuclear-biological reaction), we put Na + O := K. This
emphasiscs that it is not a chemical reaction and avoids confusion.
The cqual sign between protons and nucleons on the left and on the
right thus indicates a reaction going from left to right. (Note that in
chemistry the indices are placed below on the right: H,0, H,SO,,
NH, ctc.) Reversibility does not take place as in chemistry, where
an equilibrium is cstablished between the atoms on the left (the com-
ponents) and the compound molecule on the right (or in the reverse
direction), whilst, in a nuclear-biological reaction, we write : =:, to
indicaic that the rcaction is reversible, but not by the same agents.
Dilferent cnzymes are required; certain reactions arc only possible
in one dircction with animals, and in an opposite direction with
plants.

Reactions can be subtractions, as with saltpetre or potassium
nitrate formed on the surface of limestone walls. The potassium in
this compound originates from calcium as a result of bacteria taking
away hydrogen from the calcium atom: calcium — hydrogen =
potassium, or *°Ca — *H :=: %K. The reverse reaction is ¥K -+
'H :=: *°Ca. This is why the sign : =: is uscd.

So we can say that potassium has two origins: sodium plus oxy-
gen, and calcium minus hydrogen. Thus, one of the most important
laws of these biological transmutations becomes evident, This particular
law governs many reactions with oxygen and hydrogen up to the
nuclei level of atoms. In biology there arc not only chemical reactions
with oxygen (oxidation) or hydrogen (reduction), there is also a pheno-
menon of a much wider and deeper nature than these chemical mole-
Cular reactions which are merely couplings ™ of peripheral clectrons.
(We shall sce later that there are also reactions involving addition or
subtraction of carbon; in the casc of potassium, I have so far been
unable to establish whether it can combine with aluminium; this

would give
27 12 39
Al + C :=: K
13 6 19
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but this reaction does not occur with all stable isotopes of potassium.
For the isotopes 39 and 40 this reaction cannot be rejected a priori,
but positive experimental rescarch is needed before we can assert
that a bond exists.)

Here a further statement is useful: often, to simplify the writing of
nuclear-biological reactions, only the number of nucleons is given above
and on the left of the symbol. This is bccausc it is assumed”that the
reader knows the appropriate number of protons (which is the position
the element occupies in Mendeléev’s table, also called the * periodic
classification ’’) since the number of protons is sufficient to identify
the element. Therefore, if the symbol is Na one knows it is sodium,
and there would be no point in adding the number of protons to
identify it as sodium.

Naturally, we can write it if we wish. If we have ;,Na + ;O :=:
10K, we add together the protons written on the lower left of the
symbols. If, to begin with, we have ,,Na and O, we know we have to
find the element which has 11 + 8 = 19 protons. The atomic number
of potassium is 19; thercfore sodium + oxygen give potassium.

OGS

y: 6C o N g0

Fig. 9. Simplified diagram: the core is shown by a pentagon representing five
protons. Around the core are the protons of the second layer—,B, C, N, ,O.

The same method applies to the other clements. The complete
formulais:

23 16 39
Na + O :=: K
11 8 19

addition of the upper numbers on the left of the formula gives the
upper number on the right, and likewise with the lower numbers. It
Is important to note that in these formulae the number placed top
left is not the atomic mass, but the number of nucleons—therefore
there are ncver numbers containing decimals, as in chemistry. In
nuclear physics, the ““mass’ number is also used, which is the whole
number nearest to the atomic mass. For example, for chlorine there
are the isotopes 35 and 37, with approximately three quarters of the
former and one-quarter of the latter existing in natural chlorine. In
chemistry, elements are often mixtures of isotopes.
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(3) A “MOLECULAR ” EXPLANATION

The concept of “ clusters” of nucleons which unite or separate
while still remaining intact (that is, thc group of nuclcons forming
a cluster does not change, and each cluster is the nuclcus of an atom
of a limited number of simple bodies) came to my mind for good
reasons.

We have seen that what apparently takes place can be shown dia-
grammatically. Moreover, the concept shows that onc does not ““ split ™
the basic nuclei, which are the ‘ building blocks’’ for constructing
the atom. The binding cnergy between protons and necutrons in the
“ sub-nuclei ’” does not change; the only energy involved is that which
either separates the two nuclei or draws them closer.

The observations we have made show that only energies measured
in keV are involved, whereas in nuclear physics encrgics arc cxpressed
in MeV, therefore a thousand times greater. (I would point out that
1 MeV = 1.6 X 10-° ergs; therefore 1 erg = 625 X 10° MeV or
625,000 MeV or 625 billion electron-volts. These are therefore very
low values, but they are applicable to a single atom; the cnergy of
1 MeV = 3.82 X 10-* small calories.)

In chemistry the bonding energies are usually clectron-volts, some-
times even less than 1 ¢V, which is 1000 times less than in the new
science where we are establishing our first facts.

An appendix in Low Energy Transmutations gives part of a study
made by the physicist L. Romani, showing that a drawing nearer
of nuclei of a molecule could explain the mechanism we have pro-
posed, and that the energy nceded to set it in motion is at the rate of
keV. This confirms our findings.

It can be said, therefore, that the reactions we have described con-
stitute an infra-molecular phenomenon, a kind of ‘‘ molecular fusion ”
in which two nuclei of a bi-atomic molecule are drawn together.
Sodium hydride, NaH, through drawing closer of nuclei, would change
to magnesium Mg; potassium hydride KH would lead to calcium Ca.
We could also have N, : = Si; O, : = S; C, := Mg. The molecule
MgO would become Ca etc. In addition there could be N, = CO,
and we have already seen the common or very similar charactcristics
of these two isosteric molccules.

As a result of enzyme activity (as yet unexplained) one proton of
onc of the N atoms of the molecule N, goes to the nucleus of the
other atom (with its associated neutron). In the place of the first N,
there is now C, and the second N becomes O. Energy is required to
complete these changes and by virtue of this absorption of energy, the
nuclei C and O are more closely brought together than were the two
N nuclei. There is a new stability at a higher energy level (Fig. 10).

But can this phecnomenon, which produces endogenous carbon
monoxide poisoning through the ‘‘activation efleccts” already
described, be reproduced in vitro by physical energies measured in
keV? We can conceive that under the cffect of very high frequencies
these energies come in resonance with the vibratory motion of the

39



nuclei of the bi-atomic molecule, (which move close and separate
like two balls joined by a spring. The wavelength of the C-O molecule
is approximately two peaks of about 9 and 8 p, ic. a frequency
of 3.3 to 3.7 X 10, or an average of 3.5 X 10®. This frequency is
characteristic of the ““ coupling ™ of the two nuclei and, since it comes
in the infra-red region, it can be mecasured by an infra-red spectro-
meter?). Where there is a resonance, the ‘ peak ™ of energy would
be sufficient to transfer a proton (with its neutron) from one nitrogen
nuclcus to the other. As both revolve in the same direction we have,
therefore, the phenomenon of electrodynamic attraction occurring just
at the moment when the new nuclei are formed, without any changes
in orbits of the electrons; the molecular orbits remain constant. Thus,
the transfer of nitrogen to carbon monoxide would only be the trangsfer
of one molecule to its isostere, with the nuclei remaining cssentially
equidistant.

Much greater energy is needed for a more important nuclear coupl-

ing, for example that of Na and H to give Mg, or Mg and O to give
Ca. In such a case there is an inter-atomic action within the molecule
accompanicd by a break in one of the atomic K-orbits. The liberated
electrons then arrange themseclves in other orbits. There is only a
single K-orbit for thc two electrons (of opposite spin) which are
placed very close to the two original nuclei which now are
very ncar to each other. The original molecule disappecars, to be
replaced by a new clement, but the total number of electrons remains
unchanged.
NOTE: It is worth mentioning that in the case of N, = CO the
molecular vibration is in the infra-red at 6 to 8 g, and it is iron. quite
closec in the infra-red, which makes N, metastable—thc wavelengths
are very near to each other (the intensity is still considerable from
1100 to 1300° for 6 to 8 ) from which a very slow impulse is possible,
producing by resonance a metastablc position. But now by what
energy docs this molecule become CO only in the organism? At the
moment, the question remains unanswered.

It should again be noted that the total ionisation potentials (or
encrgy necessary for displaccment of all the elcctirons) are very similar
for N+N and for C+O. Expressed in clectron-volts this energy is:

N = 1473 C = 1025
O = 2033
2N = 2946 C + O = 3058

or an average of 3002%56.

1]Jf C and O constitute a carbonyl grouping C=0 in a complex molecule,
the wavelength decreases by about 6 4 or a frequency of 5 X 1013Hz, values
characteristic of a complex construction. I give the wavelengths and fre-
quencics universally recognised to avoid the irrational jargon of the specialists,
who say that the vibration of C = O is 1060-1270 cm-?. Calculations are
nccessary to express these in standard units.
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Here again it can be seen that energy (112 electron-volts) had been
nccessary bcforc 2N could become C + O.

Molecule N,
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Fig. 10. Infra-molecular reaction, transfer of one proton inside isostere
molccules. 1. The two atoms N of the N, molecule, with the protons repre-
senting the nuclei. 2. There would be resonance with the N, molecule’s own
vibration acting on the two internal protons (the others, linked by the electro-
dynamic force, vibrate together), this under the influence of an electro-magnetic
ficld of appropriate frequency, in the infra-red; the vibration amplitude of
the internal protons, which arc more free, mcans that, with resonance, the
protons can lcave the proton orbits a — b in such a way that, for example,
the d proton is nearer the b orbit than the a; it is then in the clectro-dynamic
attraction ficld of b and is caught. (Only the nuclei and the layer K are shown.)
3. According to a law of cxclusion stating that there cannot be more than
five protons in orbit, d is clectro-statically pushed to the centre: we find,
therefore, O to the left, C to the right and the molecule which was N, becomes
CO, without the clectronic layer being changed (in the new cqulhbnum the
nuclei are a little closer together).

41



(4) SOME DETAILS OF AN EXPERIMENT IN CHANGING
SODIUM TO POTASSIUM

Let us now look at an experiment which has confirmed that potas-
sium can be obtained from sodium in the presence of oxygen (which
exists in air).

The experiment was made by one of my disciples’ H. Komaki, a
Japanese professor of science and director of a laboratory of applied
microbiology. My book, Biological Transmutations had been trans-
lated into Japanese by N. Sakurazawa and came to Professor Komaki’s
notice.

In January 1963 he wrote to me saying that the transformation of
sodium (yang) into potassium (yin)—according to the definitions of
the Far East philosophical tradition—greatly intercsted him, and was
of major importance to thc economy of Japan, a country without
potash deposits but with ample supplies of sca salt. (Using potassium
they obtain four times the dry matter, with two rice crops annually.)

He told me that he and his collaborators would try to confirm
this reaction and that he hoped to interest his students in the subject,
with the idea of applying it on an industrial scale.

In November 1964 he sent me his results which I summarise below.
He also told me that a large scale production was contemplated and
that finally brewers yeast had been decided on as the agent for in-
dustrial production. As the dry matter in yeast contains 50% of
edible proteins, two birds were killed with one stone: an industry
was created and a valuable source of protein was developed.

A — EXPERIMENTAL METHODS

(a) Tests had led to the use of two species of mould from different
genera, Aspergillus niger and Penicillium chrysogenum, and of two
species of ycast, Saccharomyces cerevisiae (spore-forming) and
Torulopsis utilis (non spore-forming).

(b) l']rliic potassium content was determined by the usual spectroscopic
mcthod.

(c) Culture flasks containing 200 ml of nutrient solution were sterilised
for 10 minutes at a pressure equivalent to two atmospheres, to destroy
any germs in the solutions.

(d) The quantity of potassium in the sterilised flasks was determined
in order to ascertain the amount of potassium existing as impuritics
in the solution, and also that emanating from the glass (the latter
was not inconsiderable since in the autoclave an cxchange of ions
had taken place with the ammonium salts). A similar check was made
after the flasks had been agitated for 72 hours at 30°C, and rcvealed
no detectable increasc in potassium. This control made without addi-
tion of micro-organisms exactly reproduced the physico-chemical con-
ditions used in the experiment. It was found that in a 200 ml flask
the total potassium, both as an impurity and from the glass, was a
little less than 0.400 mg.
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(e) Czapeck’s nutrient medium was used for the moulds, and Mayer’s
for the yecasts. (The materials were pure products complying with the
requirements of the Japanese Industrial Standards. The water was
purificd by treatment with ion-exchange resins; potassium as an im-
purity was determined as above.)

(f) After an cxperiment with these accepted culture media, it was
decided to assess the role of potassium in the cultures by utilisation
of flasks in which the potassium salts of Czapeck’s medium (for
moulds) had been replaced by the corresponding sodium salts. Thus
instead of one sodium salt and two potassium salts in the standard
Czapeck solution, there would be three sodium salts. The solution
thercfore contained no potassium. Mayer’s solution for yeasts was
similarly treated, with the potassium salt replaced by its sodium homo-
logue'.

B—RESULTS

The sterilised flasks, with and without potassium, were inoculated
with cultures of micro-organisms certified as pure strains by the
Institute of Fermentation of Osaka. The 1 mg inoculum contained
slightly less than 0.01 mg K.

(a) Potassium Increases the Yield

After 72 hours at 30°C the values for dry matter, centrifuged, (in
mg per flask, flask shaken) were as follows:

With K  Without K Species of Micro-organism

5574 161.1 Aspergillus niger
906.6 189.6 Penicillium chrysogenum or P. notatum

1361.6 299.3 Succharomyces cerevisiae (brewers ycast)
26349 460.0 Torulopsis utilis (wild yeast)

These differences are quite significant. The vegetative organisms in
which potassium is available produce four to five times more weight
of dry matter than those without available potassium.

(b) Comparison of Potassium Contents

The amounts of potassium in the dry matter (in milligrams per
flask) were:

Cultured with K Cultured without K Species
5.35 0.901 A. niger
10.27 1.049 P. chrysogenum
15.84 1.749 S. cerevisiae
22.37 2.017 T. utilis

1 Author’s note: Here is the composition of Mayer’s solution: Glucose,
10%; ammonium tartrate, 1%: MgSO,.7TH,0, 0.25%; CaHPO,.2H,0,
0.08%; Na,PO,, 0.5%; distilled water to 100% or water purified to maximum
on ion exchange resins.
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It should be noted that these values represent the total amounts
of potassium in the flasks. They arc an average from a scrics of three
flasks with K, and a series of 5 and 10 flasks without K. This inform-
ation is intercsting from an economical point of view. But cxperi-
ments with non-inoculated control flasks showed only 0.400 mg per
flask, which represented only impuritics and K from the glass of
flasks through ion exchanges with ammonium ions in the nutrient
solution.

(c) Without sodium or potassium—no vegetative growth

A contrasting control experiment was made. Thoe nutrient solution
for yeasts and moulds was deprived of all potassium and sodium,
resulting in no culture growth whatsocver.

CONCLUSION

The cultures in question are impossible in the absence of potassium
and sodium. If only sodium is supplied, the organisms yield 4 to 5
times less dry matter, and the dry matter contains about half the
potassium yiclded in a nutrient solution containing potassium.
The potassium produced is thercfore about 1/10th of that pro-
duccd in a solution where potassium is available. However, in
every instance where organisms have sodium available, an inoculum
carrying 0.01 mg K will produce 1 to 2 mg K, according to species,
within 3 days.

NOTE: This conclusion should not be surprising. It rcveals a
phcnomenon that I first reported in 1962 in my book Biological
Transmutations, when 1 wrote of the need to *start” the reaction.
As an cxample I cited the thiobacilli which need a small amount of
sulphur for proliferation and for a subsequent production of sulphur
greater than that supplied.

My explanation was fully supported by Monod and Jacob, the
Nobel Prizewinners in 1965. Briefly, one can say that cach enzyme is
synthesised by a specific gene. There is a particular gene for the
enzyme which induccs formation of potassium from sodium, but this
gene is inactive if blocked by an inhibitory agent whose action may
be cancclled by a sufficient rate of K. Below this rate the inhibitor
1s active and blocks the gene, with the result that the enzyme is not
synthesised (in man it is aldostcrone that is synthcsised).

It is evident, therefore, that experiments in biological transmuta-
tations may not succced with highly purificd substances. In the present
case a certain initial amount of potassium is required; if it is absent
the reaction is either incomplete or does not take place at all. This
explains the difficulties reported by rescarchers who wished to use
very purc substances, devoid of potassium, when attempting to
demonstratc that potassium could appear although none had been
present in the substances utilised.

Expcriments must take this phenomenon into account. We should
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not seek the presence of potassium where there is none but we should
seck an increase of it in a solution on comparing it to a solution to
which no micro-organisms have been added.

The decrcase of manganese and increase of iron in leguminous
secds germinating in water supplied with soluble manganese salt has
shown that results can be spectacular.

Komaki's experiments have been repeated under similar conditions
in France. Using brewers yeasts in the nutrient solution, a known
quantity of potassium was added and within three days a considerable
increase in potassium was observed (the composition of the experi-
mental solution was the same as that given with the addition of
known amounts of potassium salt). To avoid any error, the total pot-
assium in each flask was precipitated and weighed, instead of measur-
ing the potassium by diluting the floating dry matter and by flame
spectroscopy on an aliquot portion of the remaining liquid.

The above experiment was carried out by P.B.; details of methods
and materials along with the statistical results will be published later.

I should emphasise that the foregoing experiments are not isolated
cases; much earlier ones had been carried out on potassium pro-
duction by fungi, but under different conditions. Here are briefly
some figurcs from analyses made by V.H.

(a) Five fungi of the genus Lactarius are grown on the dry bark of a
plum tree. In' 100 g of this bark are 7 g CaCO,, 0.1 g. MgO, 0.08 g
P,O;, 0.133 g iron oxides, 0.113 g SiO, and traces of K,O (dosing
was done by gravimetric analysis to the nearest 1 mg).

In 25 g of fungal dry matter there are 0.025 g CaCQO;, 0.041 g
MgO and 1.187 g K,O. So there is approximately 49 times more
potassium than calcium although there is virtually no potassium in
the bark where the mycelium developed.

(b) Another cxperiment, this with fungi of the genus Lepiora. Cul-
tivation on sand containing a small amount of clay; in 100 g of sand
there is 0.006 g K,O. The harvested fungi yield 36 g of dry matter,
containing 1.570 g K,O, which represents almost 300 times more K,O
than in the original sand.

(c) Another species of Lepiota, on the same sand, has yiclded 16 g
of dry matter and 1.210 g or 7.59%, K.O, or 200 times more K:O than
the 100 g sand.

Therefore these fungi which only proliferate for a few days, pro-
duce 200 to 300 times more potash than is contained in the growth
medium.

H. Komaki has demonstrated that starting with 0.01 mg of potas-
sium, in the case of yeasts it is possible to obtain a K average of
1.5 mg (or 1.8 mg of K,O), or an 150-fold increase in thrce days.
Rates of potassium increase by fungi of cither simple or advanced
biological structure are comparable. In the experiments outlined, con-
trols ensured that no potassium arrived by migration.

It is also possible that certain fungi produce their potassium with
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calcium as a starting point (only one experiment has been conducted
to this end and awaits confirmation).

Take a wooden box 25 x 20 cm coated inside with paraffin wax.
Pour 300 cubic cm of 8%, glucose solution containing no potash into
the box and add 1 gm calcium nitrate. Place the box under a bell-jar
standing on a base of cotton wool to filter the air. Maintain the temp-
erature at 20°C. After several days a surface layer of moulds appears.
Expcriments over a period of three wecks have given, after reducing
the contents to ash, the following figurcs for threc boxes respectively :

0.059 g 0.064 ¢ 0.095 g potassium sulphate

Control boxes, maintained under the same gonditions without added
calcium nitrate, had no mould growth.

So, initially there is no potassium, but after three weeks there is
60 to 95 mg K.SO, or 30 to 40 mg of potassium in each box. (For
dosing, the potassium was precipitated as sulphate.)

These experiments, though not as prccise as those of Professor
Komaki, have given evidence of potassium production by moulds
which contain a higher quantity of potassium than they could have
taken up from the culture medium. Their role is only that of clarific-
ation. It should be understood that Komaki’s experiments are in no
way final: an experiment is never complete in itself, there is always
something more to be investigated. The result of Komaki’s study
has becn to show that certain lower forms of fungi (some distinct
species of moulds and yeasts) will produce potassium when they are
supplied with sodium and do not multiply without sodium and
potassium. His experiments had no other purpose: this is why neither
the residual sodium nor calcium were determined at the end of the
procedure (but potassium was found remaining in the solution, apart
from the potassium in the dry matter). The aim was to demonstrate the
fact, and not to measurc the amount produced. On the other hand,
further experiments on germinating seeds have included in certain cases
quantitative dcterminations of 8 elements in the seeds and in control
samples. In this way a quantitative comparison could be made of the
increases and decreases taking place.

(5) TRANSFORMATION OF SILICA INTO LIME

We have referred to siliceous rocks becoming calcareous through
the agency of micro-organisms. This is only onc example. We have
shown in our writings that this property has becn known and utilised
for a long time. Even in ancient times, horsetail (Equisetum) which
is rich in silica, was used for recalcification. Silica yielded lime (form-
erly it was given to tuberculosis patients to hasten calcification of
the lung cavities).

X-ray photographs have shown that bone fractures are healed
much morec quickly after administration of organic silica extracts
obtained from horsetail than after giving calcium. Mineral calcium
is a residue, and is not assimilated by the organism. In man and
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higher animals it exists in a terminal form, but plants and micro-
organisms carry out the reverse reaction and utilise calcium. In recal-
cification, therefore, mineral calcium should not be administered; in-
stcad, conditions must be established for the organism to * manu-
facturc” its own calcium. Nature has several ways of achieving this,
and we will consider them later, but an important one is that involv-
ing silica. In man it is organic silica (present in plants only at the
period of spring growth) which must be utilised. Mineral or inorganic
silica has a contrary or decalcifying effect. (Many uses for organic
silica in recalcification have been employed under the direction of
Dr. Charnot, in Rabat. In France, the subject has been dealt with
especially in articles by Dr. Monceaux.)

Na
Qv
+ +
H 0\
- @R
[ e
+ + K=(B+0)+C
or C+C y and B+0 = Al
o from which K=Al + C
and C+0 = Si.
from which K= Si+ B
T and B+C =Na.
K=Na+0
- »
Remarks:
B=C-H Ca
B+0:=Al or(C-H)+0=Al
Of(C'f'O)'H=Al Mg+o 0 K+H

but C+0 =Si; thus Si-H=Al

but C+0=S5¢
from which(C+0)+C =Si+C = Ca.
or (Ct+C)+0 =Mgt0 = Ca.

Fig. 11 shows the main biological transmutations. Each polygon rcpresents a
nucleus of a number of corresponding protons: S for Boron B; 6 for Carbon
C; 8 for Oxygen 0.

NOTE: Wc sce that Nature can rebuild numerous clements from a small
number of “ brick models"; the above reactions are examples, with known
symbols, but do not include all the intcrmediarics; they arc only explanatory
formulas.
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On the other hand, bacteria arc able to transform the silica mole-
cule (chemical formula SiO,) and these silico-bacteria break down the
molecule, taking up its oxygen. Such bacteria are autotrophic, that 1s,
they feed on mineral salts in contrast to heterotrophic bacteria which
live only on organic matter.

There are other micro-organisms which take up carbon atoms.
They include moulds of the genus Penicillium—of which one species
produces Penicillin—of the Aspergillacae family, but mainly actin-
omycetes. The carbon atoms are then bonded to the silicon (St) atoms
to give calcium.

28 12 40

( Si + C :=: Ca)
14 6 20
The first edition of Biological Transmutations, in 1962, referred to
research being carried out to study the phenomenon more fully. In
the 1965 edition we reported some results of this research, which
formed the subject of a communication made to the Academy of
Sciences in Paris on June 29th, 1964. The complete text can be found
in Book 258, Volume 26, Section 13, pages 6573 to 6575.
Here are the essential points:
Our study concerned the sandstone of monuments in Cambodia,
especially of those at Angkor (9th to 13th centuries).
The stone is composed essentially of quartz and of a somewhat
rare clayey ferruginous feldspar.
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Fig. 12. Silica and calcium variations in healthy stones of the Angkor Vat
temple (hatched column) and in deteriorated stones (blank column).
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Analysis showed the following composition

Si0. CaO
Normal stone 63.0 1.40
Deteriorated stone 35.8 17.34

(Angkor Vat, external facing)

In order to show that this more than 12-fold increase in calcium
was not due to rainwater, the authors analysed the rainwater and also
the water trickling at the lower west face of the monument. They
made calcium ion determinations and found 0.8% in rainwater and
0.8%, in that of drips. The latter in ‘ washing” the facade had not
therefore taken away any lime; it carricd the same amount after as
before.

It can be seen, therefore, as limc appears, so the silica disappears to
a marked extent.

There is no need for a dctailed analysis of all the elements; we had
established that magnesium (with oxygen) could also give calcium,
in the same way that potassium gives with hydrogen. These clements
were then determined but with the following results:

Normal stone 2.50 1.20
Deteriorated stone 2.64 1.20

So the lime could not have come from these two minerals; no
element in the stone had significantly decreased except silica, SiO-.

An investigation was madc of the micro-organisms present on the
monument. Out of 120 samples taken, 83 contained actinomycctcs, all
of which were in the deteriorated stone, whereas there were none in the
samples from the healthy stonc. The authors reported identification of
seven specics of actinomycetes, all belonging to the genus Strepto-
myces (from onc of which streptomycin is produced). ““ We have
observed these actinomycctes to be much more abundant in the stones
which showed most deterioration . . . The almost constant presence of
these micro-organisms in lcsions of the stones permits the view that
they have an important role in the process of deterioration.”

In a paper, published by the Acadecmy of Scicnces, it is established
that there is a marked increasc in calcium (varying at 1158%) with-
out any detectable amount of the clement being supplicd externally
by water. On the other hard, the silica alone decreases in considerable
proportion. This change in the siliccous stonc and the accompanying
increase of lime is linked to the presence of micro-organisms. If in-
stead of giving relative valucs for SiO. and CaO wec only consider
absolute weight variations of Si and Ca, we find they are almost in
equilibrium at 9.8 %= 1.5 (thc variation is because there is no Si =
Ca, but Si + C = Ca).
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nNa 12 Mg

Fig. 13. The change-over of ., Na to ,,Mg with one more proton.

These are only a few examples illustrating the research; there are
others in the text which follows.
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Chapter 6
PRINCIPAL TRANSMUTATIONS STUDIED

In order to find out, we must be able to

doubt.
PASTEUR.

(1) THE SODIUM-POTASSIUM BOND

It has been shown that potassium can be produced from sodium. The
reaction is very important in animal biology, and I have described
it at length in previous publications.

In 1959 I was able to confirm the reaction in the course of an
official assignment in the Sahara where I saw the working conditions
of workers engaged in boring oil wells. T was scnt on this mission
by the then Minister of the Sahara, Jacques Soustelle, an cthnologist.

In the Sahara it was once thought dangerous to be cxposed to the
sun, and it seemed inexplicable that the oil men could now undertake
strenuous work in mid-summer on unshaded metal platforms. A
thorough investigation of the question was therefore undertaken by an
army doctor and a team of assistants. Tests were made over a Six-
month period on a group of voluntecrs; everything they ingested and
excreted was analysed (analysis of excreta was done in Strasbourg, the
samples having been sent by air in refrigerated containers).

The results showed that in intense heat, cxcretion of potassium in
the sweat greatly increases, but there is also an increase in ingestion
of sea salt; the workers ate salted food and had salt tablets to suck.

However, not all the salt was excreted. What had happened to it?
It was not stored in the body, since the difference between intake and
excretion was such that an accumulation at this rate was impossible.

The greatest mystery lay in the heat or thermal balance. The num-
ber of kilocalories (kcal) taken in daily by one man from the sun’s
heat and from food reached a total of 4085 (average over 6 months).
In summer the total was 7000 kcal. The swcat was 4.12 litres daily,
which was evaporated immediately in the hot dry atmosphere. As
540 kcal are needed to evaporate 1 litre of water, there was a dis-
equilibrium to such an extent that the workers should have died of
hyperthermia (or hecat stroke). Heat loss could only be achieved by
sweating; the daily loss was 540 X 4.12 = 2225 kcal and the body
received 4085 kcal. Therefore by the usual methods of balancing
intake and excretion the daily excess was 4085 — 2225 = 1860 kcal.

I came to the conclusion that the sodium, disappearing to bccome
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potassium, induced an endothermic rcaction (absorption of heat);
which explains why a person instinctively consumes more salt in a
hot dry country. Tt also explains thc importance of salt in Africa. the
Middle East, ctc.. where caravans travel up to 1000 km to fetch salt;
and at Taoudeni, the only town in the central Sahara, the monctary
unit is a block of salt. Remember, too, the importance given to salt
in the Bible, and that in the Middle Ages the vital role of salt was
exploited as a basis for the universal (and unpopular) salt-taxes.

calories

0-44 |-1000

] I ;
May July Sept

Fig. 14. Relation between K/Na rate and thermic rate in Sahara descrt.

The passage of sodium to potassium was confirmed by a study in a
still drier area of the Sahara, carried out with the cooperation of the
French navy and lasting eight months. Systematic rescarch was also
carried out in a physiology laboratory, and all this work in dry heat
has been explained in my publications. Here I give only the con-
clusions: physiological laboratory—a study by Lehmann—a man
exerting a great physical cffort for 3 hours at 39°C—humidity 60%
—his urine shows a threc-fold increase of the potassium content in
relation to the sodium content—ratio gram-equivalent K/gram-
equivalent Na.

This reaction is of grcat biological importance. It was known that
persons suffering from a lesion of the adrenal gland excreic large
quantitics of potassium cven if none is administered. It was never
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understood where the potassium originated; the low disposable rescrve
in the body did not justify such a massive excretion. On the other
hand, it had been obscrved that in certain types of illness (for example
Addison’s discasc) the salt in the body tended to decrease.

Blood plasma is a fluid especially rich in sodium chloride (sca
salt), with an average content of 7 g per litre, but this salt content
can decrcase even when food is normally salted. This decrease 1n
sodium was not linked with the appearancc of potassium; it was
trcated as onc of the mysterious and unexplained phenomena of life.
Doctors had sccn that potassium in the blood could increase to a
dangerous level. This led to a blocking of nerve excitation accomp-
anied by appearance of an equal clectrical potential on the two faces
of the nerve cell wall. Normally the cxternal cell face has more
sodium and less potassium than the internal face; and these two
clements have different electrical potentials. It is the ratio between the
external and internal potassium jons which controls the * membrane
potential ”, or the difference in potential between the two walls. (More
cxactly this potential is proportional to the logarithm of this ratio
which is reduced to zero when there is the same number of K ions on
cach side of thec membrane). Then (even a little sooner as there is a
threshold) comes a stage where the nerves of the heart and lungs are
annihilated and syncope and dcath follow. Some doctors have thought
that by withdrawing plasma too rich in potassiurh and replacing it with
an artificial scrum containing only sodium chloride they would obtain a
remission. Unfortunately, at cvery attempt, death immediately oc-
curred. A prominent professor of the Faculty of Medicine in Paris
asked mc to go to his department of endocrinology in onc of the
largest Paris hospitals to cxplain to his students, assistants and col-
Jaborators cxactly what took place.

The rcader will have understood from what has previously been
disclosed that potassium comes from sodium. If a new supply of
sodium is injected into the organism, it is rapidly transmuted into
potassium.

The substance which gives rise to this transmutation was found to
be aldostcrone. In cases of discased adrenal glands the secretion of
the opposing hormone is insufficient and the equilibrium is upsect. A
similar situation exists in cascs of incipicnt hyperthermia; under the
influcnce of the pituitary gland an accclerated production of aldoster-
one occurs, which will transmute available sodium into potassium by a
thermo-cnergetic rcaction. The body thus has a previously unsuspected
thermo-regulator. The process by which aldosterone is sccreted is
complex, and is outlined in Biological Transmutations.

It should bc realised that rcactions of this typc are governed by
the physiological conditions of the subject. The number of calories
in foodstuffs as calculated in dictetics has only a relative value, being
based on the chemical cnergy liberated by combustion of carbon in
the foods, cspecially the carbohydrates (sugar), whose values have
been determined by chemical experiments in the laboratory.
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The sodium-potassium bond exists in many forms. For instance,_in
a study of land and marine iguanas, it was shown that some species
secreted, by a spccialiscd nasal gland, a fluid containing up to 190
times morc potassium than the blood plasma, at a rate of 190 cc per
hour. An injection of a sodium chloride solution into the cloaca of
these reptiles increased the potassium in the nasal secretion, but there
was no increase of sodium; whercas with an injection of potassium
chloride, therc was a simultaneous increase in volumec of sccretion
and of its potassium concentration. It is now understood that these
nasal glands form a part of the heat rcgulatory system. When lying
on a rock in the tropical sun the skin of these iguanas may reach a
temperaturc of 70°C, but there is no evidence of their blood being at
the same temperature; this remains to be verified. (In man the normal
internal temperature is 0.5°C higher than the rectal. This difference
can increase to 1° or 2° before triggering off the mechanism of en-
dothermic potassium production, such as occurs when working in
high temperatures or in cases of fever. In rare instances the tempera-
turc may rcach 40°C beforc isothermia takes place at this higher
level.) It was mainly research on humans which led me to think that
transmutations take place, and then to confirm them. I could do this
in the course of my duties, since I was able to make use of official
laboratories for analyses relative to carbon monoxide, and to work
in dry heat, etc. I thus had the opportusity to establish the cssential
principles of transmutations; but the verifications made with labora-
tory animals, and with others (chicken, crustacea, etc.) were carried
out privately. The role of certain micro-organisms was ascertained
in the same way, and would have been impossible by chemical pro-
cess.

RESEARCH ON FISH

If certain fresh water fish are put into a tank of salt water, they
can survive for several hours, even scveral days, depending on the
concentration of salt.

_ Here arc the results of a test made with a tench in water contain-
ing 0.8, salt. Figures are grams per litre of total blood:

NaCl KCl1 CaCl.
Before placing in salt water 5.10 3.95 0.30
After 72 hours 6.40 5.39 0.30

In water containing 1.49, salt, the figures arc:
NaCl KCl1 CaCl.,
After 4 hours 6.80 5.40 0.30

(Analyses made by A. Julliecn and co-workers, 1959—Faculty of
Sciences, Besangon.)
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Fig. 15. Na and K variations in a freshwater fish placed in salt water.

Therefore there is no change in the rate of calcium; there is a small
increase of sodium; and the potassium in the total blood supply
(plasma and corpuscles) increases by 60% with the water containing
in addition only sodium chloride. There could have been no move-
ment of potassium from the blood corpuscles to the plasma, but to
meet the objection that such a movement takes place, analyses were
made of the total blood. Morcover it could not be said that Na and
K increase was the result of a loss of tissue fluids, because in that
case there would have been the same variations in concentration of
all the salts; here calcium had not changed at all.

*
* %

Potassium metabolism has always been of interest to biologists.

“Woton has shown that potassium continues to be sccreted by the
kidneys for several weeks after adoption of a very low potassium
diet.

Lehmann, director of the Physiological Laboratory of Dortmund,
states: ** The quantity of potassium excreted is no indication of the
quantity absorbed.” He also has written: ‘ The increase in potassium
excretion during work in high temperatures cannot be attributed to a
higher potassium intake.” But the reason for it had not becn sus-
pected.

A number of laboratory studies on organs cultured in artificial
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media has shown (see Biological Transmutations) that with an in-
crcasc in potassium concentration, the metabolism in the culturcd
tissuc takes placc at a higher temperature. This would explain the
“reflex ™ action of the organism in order to maintain vital functions
in conditions of clevated temperature.

(2) THE SODIUM-MAGNESIUM BOND
Hcre arc the results of the investigations made in the Sahara. They
confirm the reaction in which we have:

23 1 24
Na + H :=: Mg
11 1 12

(Sodium 4+ hydrogcn = magnesium)

Also here are figures in mg per man per day:
Ingested  Excreted Differcnce

April 288 290 - 2
May 247 354 — 107
July 348 528 — 180
September 5-9 198 420 — 222
Sceptember 12-16 211 286 — 175
Average 258.4 375.6 — 117.2

Therefore an average of 117 mg more metallic magnesium was
cxcreted than ingested daily, but there was a decrcase in sodium. So
the sodium must have changed into magnesium.

This fact was apparently so abnormal, that thrce years later a
further investigation to confirm the results was made by a new tcam
of doctors and new analytical laboratorics. The cxperiments wcre
carricd out in a still dricr area and extended over eight months.

I will give only the daily average per man for the cight months:

Ingested Excreted Excess
314 570 256

The excess of excretion over ingestion was 256 mg for the average
of the tested periods; this represents an increasc of over 807%.

In April the shade temperature in the Sahara is somctimcs lower
than that of the human body, and there is then less excretion. It
should be understood that that part of the body away from the sun
1s therefore in a surrounding air temperaturc of less than 37°C, and as
a result this part of the body can lose heat.

Howecver the doctor responsible for the tests was surprised by excess
of excretion over ingcstion. He suspected a magnesium deficiency, a
*“ hypomagncsemia ’, and increased the magnesium intake in drink-
ing water (which had only a small amount of magncsia) and food.
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To his great surprise, doqbling the quantity absorbed had also doubled
the excess excreted over ingested. Here is a comparison between a hot
month and one of lower hcat.

Ingested Excreted Differcnce
April 220 530 — 310

August 395 1047.5 — 652
mg/day
240-
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Fig. 16. Mg rate variations in Sahara desert.

A calculation, taking a daily average of 256 mg over cight months
would show 61.44 g magnesium excreted by the body, while only
about 5 g were available (there arc also about 20 g in the bones but
in a fixed state). In one week in summer these men should have lost
all their available magnesium; in fact they lasted out for cight months.

These various experiments plainly confirmed the ‘ manufacture ™
of magnesium by the organism under working conditions at high
temperatures. (In low temperatures the process is reversed; the body
must be supplicd with magnesium.)

We have thus shown that sodium, with hydrogen, gives magnesium,
and that with oxygen it gives potassium.

This explains that micro-organisms (including bacteria, though a
complete study has not been madc) arc able to transform pockcts of
salt in the soil into potassium, and we believe there can be no other
origin for the so-called potassium deposits, which in the crude state
contain sodium chloride (not yet transmuted) mixed with potassium
and magnesium salts. Where the deposit occurs within a more recent
geg}ogical formation, it has a higher proportion of non-transformed
sodium.
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Sylvinite, the most recent deposit, has an average composition of
35%, sodium salts, 25% magnesium salts, 20% potassium salts. .

Of the older formations, kainite has no more than 35% sodium
chloride, and carnalite no morc than 23.2%.

So it is scen that more than half the sodium chloride in sylvinite
has not been transmuted. This form of transmutation in the soil is
very slow, as a salt pocket is practically devoid of water (the salt
would otherwisc dissolve away); the bacteria would have little
hydrogen to give magnesium, or oxygen to give potassium; nor would
the temperaturc favour their proliferation. One wonders if it would
not be in the interests of potassium mining companies in Alsace,
Germany and clsewhere to *‘incubate’ the extracted raw material,
if necessary with added micro-organisms, at temperatures around
30°C in order to transmute the sodium into potassium rapidly; pot-
assium alone is wanted. One salt bacterium proliferates even at 45°C.
We have alrcady seen that through the activity of certain fungi (the
ascomycetes, moulds and yeasts) potassium can be obtained from
sodium within three days.

The reason why these minerals must be treated at a temperature
of at least 30°C is as follows: we have seen (in Biological Trans-
mutations) that with in vitro cultures the higher the temperature the
more potassium is required; potassium is associated with heat; con-
versely magnesium is associated with cold. (Remember that in dry
heat of at lcast 38°C potassium increases in the human body, and
that living tissues stand cold better when the culture medium is en-
riched in magnesium.)

It is thercfore likely that, when more magnesium than potassium is
produced in the deposits, the temperature is too low, resulting in a
predominance of magnesium-producing microorganisms.

Bulk storage at a minimum of 30°C would perhaps suffice to in-
crease the potash content in crude potash. It might also be that with
the most active bacteria the optimal proliferation temperature could
be 40 = 2°C.

In certain deposits the predominating mineral is magnesium. Crude
kainite contains 29% magnesium salts, but only 20% of potassium
salts. Carnalite has 32.4% magnesium salts, 16%, potassium salts and
only 23.2% sodium salts.

This takes us back to the most common reaction:

Sodium +Hydrogen :=: Magnesium
although the most useful but less common is:
Sodium 4 Oxygen :=: Potassium

The latter reaction is produced by * oxidising” micro-organisms,
and it would be necessary to isolate and cultivate them and add them
to the sodium chloride in order to change it into potassium chloride.
Again, a simple study of optimal conditions for selective proliferation
would permit enrichment of crude potash—at least, this would be
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possible if the conditions differcd from those for proliferation of mag-
nesium-producing organisms. From observations already noted, this
sccms quite feasible, though conditions for magnesium production
by micro-organisms can differ from those in tissue cultures. We have
seen the high magnesium production by man at high tempcratures,
while at low temperatures magnesium must be supplied. Precise
extrapolation and a priori pronouncement cannot be made in biology,
systematic investigation must be made, but to date it has been im-
possible to initiate it in the laboratory.

It should be remembered that when lakes are formed by closure
of bays, thereby cutting them off from the sea, (or by the raising of
the ground—Scandinavia and Canada) the relative concentrations of
the various salts are altered. These changes are therefore due not to
evaporation, but to activities of bacteria. Salt deposits, which are
residues of ancient seas, may have an increased mineral concentration,
especially of magnesium, through this bacterial effect. In central
Sahara, the salt deposit at Taoudeni is much richer in magnesium than
sea salt, and most of the water in the Sahara is of the magnesia type.

(3) THE POTASSIUM-CALCIUM BOND AND THE
MAGNESIUM-CALCIUM BOND

An observation which had interested me, and contributed to my
scientific *‘ re-alignment ’, was that concerning the presence of salt-
petre on limestone walls. The fact had long been known, and salt-
petre was used to make gunpowder long before it was known, in the
last quarter of the nincteenth century, how to manufacture saltpetre
(which is potassium nitrate) from potassium chloride. Saltpetre was
not only scraped from walls, it was also swept from the soil in lime-
stone districts where damp and warm periods alternated with dry
oncs. At the beginning of a dry period the soil was covered with a
thick white layer resembling snow, and after a first sweeping, a second
could generally be made a little later.

On a wall of a house I had on the coast, I noticed a continual
‘““growth ™ of saltpetre despite repeated scrapings. Certainly the lime-
stone itself was not the source of the quantities of potassium which
I scraped off as saltpetre, scveral times a year, for cleven years. I
thought, therefore, that the potassium could only have come from the
calcium; and calcium — hydrogen = potassium:

40 1 39
Ca -— H :=: K
20 1 19

I compared this with the case of the hens which, with no available
calcium, lay eggs with a calcarcous shell when they have access to
mica, which contains potassium silicate. The hens would use the
opposite reaction: potassium -+ hydrogen = calcium.
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So here is a reaction which nature has made reversible. The simi-
larity of the two reactions was one of the facts which led me to the
hypothesis that transmutations take place by addition or subtraction
of hydrogen by means of displacement of a single proton from a
nucleus. This opened the way for further rescarch using a single
proton as a variable.

It should be noted that crude saltpetre is a mixture of calcium
nitrate (not transmuted), potassium and magnesium nitrates (in in-
dustrial saltpctre production only potassium nitrate is left after dis-
solving out and evaporating). On the nuclear scale, in passing from
calcium to magnesium, we have:

40 24 16
Ca — Mg :=: O
20 12 8

In this way, bacteria produce magnesium by taking away oxygen
from within the calcium. .

This immediately explained the ‘ metasomatosis” of dolomite
rocks; the magnesium of this carbonate coming from the calcium
carbonate within which it forms.

Many phenomena met in agriculture can also be explained. Mag-
nesium is present in plants and is, thus, an element indispensable to
them (the chlorophyll molecule is built up around a nucleus of mag-
nesium). Even when no magnesium fertilisers are applied, many plants
take 20 to 50 kg of magnesium out of a hectare of soil annually. A
good virgin arable soil contains between 30 and 120 ke of magnesium
(soluble and insoluble) per hectare, so that after about two ycars of
cultivation such a soil should become exhausted. One author con-
cludes “ the majority of arable ficlds should be very quickly ex-
hausted, but in practice this is not the case.”

But if the magnesium is not supplied to the soil, where does it come
from? It was not thought to have come from lime dressings, nor
from that naturally present in the soil; but it had been noticed that
when more lime was supplied to plants, their magnesium content in-
creascd. The explanation for this has been given above.

Let us now look at some research which confirms the bond between
calcium, potassium and magnesium.

Hens The hypothesis 1 had formulated on transmutation of pot-
assium to calcium required proof. Some hens were put in a chicken
run with a hard clay soil, and left without lime; after a few days they
had used all their calcium reserve and laid soft-shelled eggs. That
same day they were given a supply of purc analysed mica supplied
by La Société des Kaolins d’Arvor de Lorient. This company supplicd
70% of the national Kaolin production in 1965. Mica is a constituent
of granite; the felspar in granite changes to kaolin; silica and mica are
eliminated.
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The hens, purchased as day old chicks, had been kept in an en-
closed area and had never scen any mica, but they fell upon it with
distinct relish, and pecked so quickly that they became breathless.
They stopped for a while then began pecking again. Instinctively they
had recognised a substance which would correct their deficiency. The
following day the eggs had normal shells.

The experiment was repeated and extended to 40 days: whenever
the mica was withheld, soft-shelled cggs reappeared. This confirmed
what was already known: potassium cannot be stored up, and is
both rapidly formed and eliminated.

The supply of potassium was transformed by the hens into calcium
within 20 hours. An cgg takes 8 to 10 days to be formed; there is a
chain of eggs inside the hen, and the eggs become larger towards the
point of laying. Only onc egg at a time has a shell, and as one egg
is laid the next starts to form its shell; the composition of thc egg
itself depends on the food eaten a weck before it is laid, but the
shell is produced by a rapid secretion.

CRUSTACEA

Shell formation in crustacea was a mystery—in fact, scveral mys-
terics. It was said, quite definitely, that the animal * fixed ’ the lime
in sca-water, always the same explanation without proof but special-
ists who studied the phenomenon remained perplexced.

One day my young grandson brought me a crab which had cast
off its shell for it had just moulted. It was a soft mass, and to Keep
it alive it was put in a basin of salt water. The following day it
alrecady had a firmer shell which was completed a day later. In thirty
hours, a crab can form its shell which, if approximately 17 x 10 cm
will weigh about 350 g. This total weight of fresh shell includes claws,
partitions and water in joints). The amount of lime in sea-water 1S
quitc low, on average 0.042%Ca. The crustacean renewing its shell
cannot obtain lime from other marine animals, in its vulnerablc state it
hides and does not search for food. Analysis of the animal’s body has
shown that only the hepatopancreas stores a little lime before the moult,
but its shell contains 40 times more lime than this organ— Well then?

We have seen that magnesium (and potassium) present in sca-water
(0.5% magnesium and 0.05% potassium salts) can give calcium, and
it is essentially magnesium which is utilised by crustacea for making
their shells. (We neglect Si because sea water contains little: 0.0001%,).

At thc Marine Biological Laboratory at Roscoff, a sea crayfish was
placed in a tank of sea-water from which all lime had been removed
by precipitation, and the animal formed its shell just the same.

The study of histological cuts from animals during shell secrction
has shown that lime is formed on the cxternal surface of a membrane
where chemical analysis finds Ca. On the other, internal surface, the
side for entry of matter, there is no lime. This fact has puzzled
specialists.
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The same situation exists in the formation of bonc. Honest
specialists accepted that bone formation (or shell in crustaccans) was
an cnigma. They only looked for lime, and didn't think to look for
other things.

SALTPETRE

We have scen that a study of saltpetre was one of the subjects
which led me to consider the possibility of transmutations of calcium
into potassium (and magnesium). Nitrates form, therefore nitrifying
bacteria are involved. These bacteria are associated with the micro-
organisms providing potassium (by taking away hydrogen) and mag-
nesium (by taking away oxvgen) inside the calctum atom.

A laboratory investigation was madc on a nitrogenous nutrient sol-
ution (ammonium salt) containing a mixturc of bacteria. In the con-
trol flasks, the bacteria were killed by heating in an autoclave; thus
the conditions were identical in all the flasks, except in half the flasks
—marked—bacterial action was impossible. All the flasks were
sterilised before inoculation of bacteria to destroy stray germs present
in the water or in the nutricnts or in the flasks or in the lime, the latter
added and analysed before the experiment.

All the flasks were incubated at 28°C for 21 days. Potassium read-
ings were then made on the contents of thosc inoculated with bacteria
and of the controls. Here are the relevant figures, in mg of potassium
per litre:

Before After
' Incubation Incubation Increase of K
With calcium carbonate

(chalk) 2.56 2.63 2.73%,
With lithothamnus
(marine algae)? 3.50 3.70 5.719

There is therefore a significant increase in potassium.

Another experiment was made in which K and Ca were quantitat-
ively determined in 15 flasks, showing an increase of 6%, for K/Ca.

The experiment was repeated with as many as 100 flasks, and the
increase in potassium was confirmed. Analyses were made of contents
of the control flasks to ascertain the amounts of poiassium coming
from impuritics in the material, in the water and from ion-cxchanges
with the glass (there is no absolute purity). When an ammonium salt
is present, and especially with autoclaving, these ion-cxchanges are
not negligible. (There is always some potassium in glassware, though
less in Pyrex, but even in plastic matcrials, polythene, styrene, ctc.
some potassium is present.)

1 (Also called lithothamnion—Lithothamnium calcarcum.)
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(4) LIME AND SILICA

We have already decalt with the passage of silicon to calcium. We
can say that nature has thrcc mcans by which calcium is obtained:
potassium 4+ hydrogen: magnesium + oxygen; silicon + carbon.

Therefore, in this type of transmutation, the nuclei of hydrogen,
oxygen and carbon respectively are displaced, and it is a curious fact
that these three elements are also present in organic chemistry. Indeed,
chemistry has only revealed a part of the organic phenomenon.

The silicon-calcium bond is evident also in dctailed study of the
incubated cgg. The new-born chick has a bony skeleton which neces-
sarily contains lime, but there is little calcium in the egg, and at birth
the chick’s skeleton has four times more lime than is present in the
combined yolk and white of the egg.

It had been said that this lime came from the shell (always this
same type of facile statement), but some rescarch workers were in-
terested in the disproportion between calcium in the skeleton and that
in the egg, and wished to establish whether, indeed, there was a
transfer of calcium from the shell. They were unable to prove it.

The same is true of reptile eggs. The young reptile on leaving the
egg has a skeleton containing more lime than there was in the egg.
The parchment-like shell ruptures on hatching and contains only a
very small amount of lime (i.e. calcium carbonate; aragonite for tor-
toises, calcite for .all other reptiles—including dinosaurs—as for
birds).

It should also be mentioned that birds’ eggs have essentially the
same composition as those of batrachians and fish, but the two
Jatter have no calcareous envelope. When hatched, however, the
young have a calcareous skeleton even in soft water of districts with-
out limestone.

Research scientists have noticed (see my book Low Energy Trans-
mutations) that the weight of lime in the egg remains constant up to
the tenth day of incubation. Then, the internal membrane becomes
detached from the shell, the air space increases, and thereafter there
can be no transfer of lime to the egg. This internal shell membrane
contains organic silica, almost 0.5% in its outside layer compared to
the weight of fresh matter.

The lime in the egg continues to increase, averaging 0.04 g on the
tenth day, 0.05 g on the fifteenth, and 0.06 g on the sixteenth. Then,
ossification of the skeleton rapidly takes place; the lime increases to
0.10 g on the seventeenth day, 0.13 g on eighteenth, 0.17 g on nine-
teenth and 0.18 g on twentieth. Thus, the amount of lime increases
threefold between the sixteenth and the twentieth days.

In the above-mentioned book I devoted a chapter to a detailed
discussion of this phenomenon which has been a fascinating problem
?r t{l’]e last 150 years. (See Prout’s work in England in 1822) (Sec

1g. 17)

The most recent rescarch into shell formation shows that the lime

of the shell membrane “ grows ”” with external contact, crystals appear
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at scattercd points. then join to form a solid curved layer round the
shell membrane. But although the shell originates from within, the
lime forms outside the sheli membrane, there is no lime on the internal
surface which is in contact with the organic matter in the egg. On the
other hand, this membrane progressively increases its silica content
from insidc to outside. Analyses made by A. Charnot give 154.79 mg
of silica (Si0,) per 100 g fresh matter in the internal layer, and
464.80 mg in the external layer. So, once again, we have silicon and
carbon “ growing ™’ from the interior to the exterior where it cmerges
as calcium. (It has not been established that calcite crystals could be
“fed ™ by the oviduct, and more information is nceded.)
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Fig. 17. Variation in the calcium rate inside a hen's egg during incubation
(no change between the first and cighth day). (According to Prout’s analyses).

Compare with the graph according to analyses of Declezenne and Fourncau
in Transmutations a faible énergie ™. (Low Energy Transmutations).

From time to time I come across rather interesting quotations. We
have all read texts relating to transmutations, but have not understood
their meaning. When reading, facts can cscape the eye if we are not
already ““ tuned in . In this way gencrations of people have missed
the significance of this quotation from Flaubert, in Bouvard and
Pécucher (page 82, edition Garnier):

“ Vauquelin, having calculated all the lime in oats fed to a hen,
found still more in the shells of its egas. Therefore, there is a creation
of matter. In what way, no one knows.”

[.ouis-Nicholas Vauquelin was a celebrated French chemist who
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dicd in 1829 at the age of 66, and was therefore a contemporary of
Prout, and of Lavoisier who died at the guillotine in 1794. It can
be seen that Vauquelin did not wholly accept Lavoisier’s law. I have
no other information on Vauquelin’s research on the origin of lime in
hens, but in subjects analogous to those investigated by Prout he must
be credited with taking the first steps. In fact it was in 1822, when
Prout published his work, that Vauquelin retired. He was professor
at the Ecole des Mines and at the Ecole Polytechnique in 1795, at
the College de France in 1801 and a member of the Institute (a
summit French institution) and director of the School of Pharmacy in
1803. He was professor of chemistry at the Muséum (1804) and at
the Faculty of Medicine (1809). He left sixty memoirs, but I have
not traced the date of the one cited by Flaubert. It is certainly carlier
than 1822.

The origin of calcium in the hen continues to arouse interest and
gives rise to a variety of rescarch. Diets adopted for commercial
poultry production include lime (calcium carbonate from chalk or
from crushed shells) to provide a hard shell for the eggs. But Doctor
Horwitz of the Institute of Agricultural Research, Volcani, Israel,
stated in 1965 that although this mineral lime may be partly utilised
in shell formation, it is also fixed in the tissues, notably the appendix.
The hen’s appendix has an important role in antibody production and
its calcification renders chickens more susceptible to disease. This un-
wanted lime also inhibits activity of the growth hormones.

I will not go into a detailed investigation of the energies liberated
in the reactions dealt with in this chapter. The subject, which has been
raised in other parts of the book, has not yet been sufficiently investi-
gated for any positive conclusions to be given.

I have been able to evaluate the amount of energy required to
change sodium into potassium, but the figures must be accepted with
reserve because the calculation derives from experiments made on
only one case of its type.

There are other numerical values which record these energy changes
qualitatively, but the measurements were taken from ions and not
from atoms. A quantitative interpretation is not possible. For sodium
to pass to potassium, energy is required (the organism takes it from
its internal body heat). Sodium, which has a potential (as Nat ion)
of -2.714 volts—referring to the hydrogen electrode—is replaced by
potassium with a potential of -2.924 v. Therefore the difference of
potential is raised by 0.21 v which means that energy is supplied. All
the reactions due to a *““ merging ” with oxygen are of this type: Mg
= -2.38 v; Ca = -2.87 v; differcncz of potential = 0.49 v. Values
arc those ¢f L.-C. Vircert T.: values set by R. Lautié give for Ca =
-2.76 or a difference nf potential = 0.3% v. For reactions with hydro-
gen the dierences m potential are in the opposite dircction.

We make no conclusions, because the basic factors are different,
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but some previous investigations (cited by Bérard and de Larcbeyrette
in Revue Géndrale des Sciences, Junc 1965) show Na to have an
““cxcitant > action, and Mg to have a “ dcpressant” onc. Similarly
K is an “‘excitant” and Ca a ‘““depressant . In terms of biological
transmutations, Na furnishes cnergy (-2.714 v) and the resulting Mg
has less of it (-2.38 v). The samec applics for Ca and K. Some
rescarch on K/Ca ratio is rcported in Chapter 8, part 2.

The concepts of the principal transmutations studied in this chapter
arc illustrated by this simplificd diagram (that in Fig. 11 is more

detailed):

Na
+ 4+
H 0

C C-—Mg K
+ + +
0 = 0 H
* ' \ /
Si 4+ C ——» Ca
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Chapter 7
RESEARCH ON PLANTS

One must kecp an open mind and admit
that in nature, the absurd—according to our
thcorics—may bc possible.

CLAUDE BERNARD

There has been a great deal of rescarch on plants, but almost all
laboratory work has been devoted to weight change in elements during
germination.

A variety of reports reached me after I had begun to publish my
results in 1959. Apparently scveral researchers had foreseen and
had investigated these transmutations, but without being able to
formulate any principles for such transmutations.

I will only mention these investigations briefly: they have alrcady
been cited in my other works.

In 1849 Vogel germinated cress seed in a medium recognised to
be without sulphur, and found more sulphur in the shoots than in the
seeds. This led him to state the hypothesis that sulphur might not
be a simple body, since it could form itself. In fact transmutation may
have taken place, but he did not say so.

Lawes and Gilbert made a series of investigations in England, from
1856 to 1873, and reported inexplicable variations of magnesium in
the soil, and also a variation in weight of ash during germination of
grass sceds. They reported their findings without comment or
hypotheses.

Between 1875 and 1881 von Herzeele repeated Lawes’ and Gilbert’s
experiments. He made comprehensive, exact laboratory tests in
hydroponic cultures (cultures without soil) and found that a sulphate
added to distilled water used for gcrmination increases phosphorus in
the shoots. (Note: sulphur — hydrogen = phosphorus.) He also
showed after adding different potassium salts, that there is a rise in
calcium. Von Herzecle drew up dozens of different kinds of experi-
mental tables which remained forgotten because, at that time, what
he had found could not be accepted, even if true. According to his
contemporaries he was clearly mistaken and it was uscless to repeat
such “ ridiculous  experiments.

However, in 1950 his fellow-countryman, Hauschka, published the
forgotten papers and, in an appendix, pointed out the many aberrant
phenomena in plant life which could not be explained. Spindler then
introduced von Herzeele's works to France because, in 1946-47, he
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had alrcady thought of the production of iodinc by algac, especially
Laminaria, a group hc had studied.

Spindler informed Professor Baranger, head of the laboratory of
organic chemistry at I’Ecole Polytechnique of Paris, of von Herzeele’s
rescarch, and Baranger was interested in the results and conclusions.
To verify them by modern methods he devised a technique using only
double distilled water, and the same water with a small proportion
of calcium chloride. He was able to show that germination in distilled
water stops before the food reserve in the sced is used up—is it due
to acid sccretion by the radicles? Addition of a calcium salt main-
tains a pH suitable for growth.

Baranger’s cxperimental results appeared in December 1960 in an
English language journal published in Bombay. His dctailed investi-
gations demonstrated that phosphorus (in artificial ight) decrcases dur-
ing germination of vetches. Von Herzecle had arrived at the same
conclusion, but had found the opposite rcsult for germ seeds in total
darkness.

Another scries of experiments, also on vetches, was carried out
to ascertain variations in calcium, and showed an incrcase of calcium
irrespective of external supply—or, at least, a grcater increase than
was justified by thc amount available.

Professor Baranger did not then make simultancous dcterminations
of a number of eclements, and did not discover, thercfore, the relative
increasc and decrcasc of the clements involved. But one thing is cer-
tain, during seed germination onc element can increase and another
decrease. I realise that Professor Baranger has donc much further
research, but it has not yet (bcginning of 1966) been published. He
tells me that sincce his last publication in 1960 he has carricd out,
relative to the laws I have promulgated, experiments in which two
clements were simultancously dctermined. This has enabled me to
show that iron can become manganese in fecrruginous rocks through
the activity of micro-organisms; Baranger demonstrated that germi-
nating sceds induce the reverse reaction. Seeds contain a store of man-
ganese: on germination this mangancse disappears and there is an
increasc in iron due to the cffect of an cnzyme formed during germi-
nation. To date the enzyme has not been investigated and only the
result has been confirmed. The reaction is:

55 1 56
Mn + H

P= I-e
25 1 26

In other experiments, Baranger made simultancous determinations
of a largec number of clements. As for 1odine production by Laminaria,
which Spindler studied in 1946-47, this had alrcady been the subject
of lectures given by Freundler at the Sorbonne in 1925, and published
in a small book in 1928.

I have the impression that Freundler envisaged that iodine might
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come from the tin in the granite on which algae arc growing. He did
not positively say so, but it seems indicated by his rescarch on vari-
ations of iodine and tin occurring in the reverse direction.

Like von Herzeele fifty years earlier, Freundler came close to
explaining the existence of transmutations. Both failed to do so. In
von Herzeele’s time, knowledge of the atom was exceedingly limited,
and, it was not possible to cstablish a theory of transference of one
clement to another which might form a basis for rescarch. Even in
1925 to 1928, Freundler lacked an important concept needed in order
to visualise the transfer of tin to iodine: the concept of the neutron,
discovered in 1932. He imagincd a molecule formed of one tin atom
—50 protons—and three hydrogen atoms, SnH;, which would give
a molecule with 53 protons corresponding to iodine. We can sce that
according to our theorics this is impossible: the neutrons, and there-
forc the nuclcons, were not accounted for; and at that time the nucleus
was considcred to be composed only of protons.

This question has an important theoretical interest. One often hears
that algaec “fix” the iodine of sea-water, but the reverse actually
takes place: algae “ manufacture” iodine. Each year, when the
fronds (a little analogous to leaves) die, and every third ycar, when
the stipes (analogous to stems) and the clasper dic, the Laminaria
liberate their iodine into the sca. (Contrary to carlier belief, stipes
or claspers are not simply a means of fixation; they also act as roots
and cnable the plant to absorb tin from the rock; the tin passes into
the stipes and subscquently into the fronds.)

A. de Caycux, profcssor of geology at the Sorbonne, statcs in one
of his books that thcre is no tracc of iodine in undisturbed Pre-
cambrian strata, and asks himself where the earth’s iodine came from
as it was not prescnt in former geological eras. We¢ now know the
answer. The iodine was ‘ manufactured ™ at a later period, beginning
in the Primary cra with the appcarance of large granite formations.
Granite is a tin-bearing rock located within schists which, morcover,
do not contain tin (the subjects of granite and iodine are dcalt with
in Natural Transmutations).* It should be noted that kelp (fucus),
growing on schists and sandstone rock, ‘manufacture’ bromine
which, like iodine, is a halogen (bromine is in the seventh column
of Mecndeléev’s table; fluorine heads the column, followed by
chlorine).

As an addition to these investigations on plants, I would mention
that the microscopic alga, Chlorellae, are powerful transmuting agents
due to their intense enzymatic activity (they are able to produce thirty
to forty times their own weight of dry matter in a few days). They
can produce potassium when sodium is present, and research is in
progress into transmutations in which they are involved.

'Sce also: G. Choubert—Publication UNESCO, in bibliography.
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Chapter 8
APPLICATIONS AND DEVELOPMENT

Qur greatest progress in science is perhaps
in the hands of men who are inclined and apt
to ignore the artificial classifications we have
sct up . ..

MELVIN CALVIN,
Nobel Prize in Chemistry, 1961

(1) GEOLOGY

I proposc to ignore those semi-industrialised applications which are
now utilised to ** cnrich ™ mincrals (copper. ctc.) by biological methods.
In geology the origin of mctals has always been a mystery. It is
often said that thev come from the “magma’™ of the carth’s core
and that they arc found in “cracks’™ but, unfortunately for those
theorists, ore is always ncar the carth's surface (even depths of
1000 or 2000 or 2000 mectres are relatively close to the surface, since
thc carth has a diamcter of 6000 kilomectres). The quantity of ore
decreases with depth and finally disappcars: the mineral * fissures ™ or
“chimneys ™, arc rcally no morc than small superficial cracks.

The cenunent geologist Jean Lombard wrotc in the preface to
Natural ‘Transmutarions, 1963: *“in order to stick to the rulcs of the
geological game (which is very much a part of classical chemistry
and thermodynamics) gcologists have long relicd on morc and more
complicated hvpotheses which became morc and more improbable
until they were engulfed and hopelessly confused. They have sup-
portcd these hypothescs to the point of losing cognisance of
them.”

Here is what he says of mv work: *“ L. Kervran has opened up a
wide ficld. The number of phenomena he includes as possible trans-
mutations is such that it may be asked if the present confusion can
hold out against him for very long. 1 should like to think not.”

Professor Furon of the Faculty of Scicnces in Paris, wrote the
following when reviewing my book Low Energy Transmutations in
Revue Géncrale des Sciences (I'cbruary, 1965): *“ We know that
M. Kervran has alrcady published astonishing results frem experi-
ments showing that transmutation of clements take place in animals
and plants, cven in mincrals. This was a fundamental discovery. ob-
viously demanding ncw observations and ncw proofs. The work of
M. Kervran has had a world-wide repercussion.”

*“ This third bouk complctes the two previous ones. It can no longer

70



be denicd that nature makes magnesium out of calcium (in some
cases the reverse takes place); that potassium can come from sodium,
and that carbon monoxide poisoning can occur without inhalation of
the gas. In some scientific aspects of soils and metals, bacteria assume
an unforeseen importance. Some transmutations are biologically bene-
ficial, others are highly dangerous and it becomes possible to counter
them. The whole problem of deficiencies must be reassessed.”

“ Mr. Kervran’s discovery brings to light a host of new data of
interest to doctors and pharmacists, biologists, dieticians, agronomists
and farmers, and to geologists and those concerned with mineral exploi-
tation. It is therefore hoped that the greatest number of research
workers in all fields should give their attention to these problems with
the aim of arriving at an explanation which might contribute to a
better understanding of the approach and concept of the various
factors involved.”

So the geologists are fully aware that these new paths can lead
to new horizons.

A candidate for a French tecaching diploma, university degree,
selected for a thesis: ‘ The formation of iron ore deposits in
Lorraine” and included three pages in allusion to my work.

Every informed person knows that iron does not come from the
earth’s central core. There is no connection between the core and the
mineral strata; but all the classical theories speak of * concentration ”’,
of water-borne materials, of hydrothermal eruptions and of deposits.
Even if all this is accepted, these theories presuppose the existence of
iron accumulated in certain locations. Therefore the iron existed but
where did it come from? The examinee who had read my books,
offered the explanation I had advanced, and at the oral examination
was marked * very good ”’. She had shown evidence of a new point
of view: if there is a concentration, where did the material concen-
trated come from? Afterwards, the examiners asked her to stay behind
and tell them more about the subject (the examining board consisted
of professors from the Sorbonne, from the College de France and the
Ecole Normale Supericure; they were not all familiar with my work).

This problem of iron is dealt with in my books, notably in Trans-
mutations a faible énergie (Low Energy Transmutations). The pro-
duction of copper and manganese is also included (plus a few lines on
vanadium), since these two metals are certainly biological in origin.
We have both iron and copper in our blood; if one increases there is
a decrecase in the other. Iron is the breathing pigment of haemoglobin.
In certain land and marine animals, copper is the respiratory pigment
in their blood (gastropods, cephalopods, crustacea, etc.). In other
organisms (ascities, tunicates, holothuria, sponges), there is vanadium,
but its exact role is debatable.

Although this problem of metals may be of economic interest to
only a few people, it has great biological importance on account of
the trace clements. Agriculturists should read the chapter and part
of the appendix devoted to manganese in Transmutations a faible
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cnergie. (Low Encrey Transmuaations). Dcficiency of this clement
in plants and in the soil had sccmed mystcrious: 1 have shown how
it is associated with iron (the reaction is with =H and 1s reversible:

S5 1 56
Mn + H :=: Fe)
25 1 26

and the iron can be changed to mangancse by micro-organisms (this
is the cxplanation for the ** black discase” of rocks, in which iron,
changing to manganese. causcs large black surface arcas). At other
times mangancse changes to iron. Mangancse is present in seeds. and
on germination this clement disappears to become iron in the grow-
ing shoots, as has becen demonstrated in numerous experiments. Pro-
fessor Baranger himsclf reported that the enzyme synthesised at the
start of germination is capablc of transmuting manganesc into iron,
and in somec leguminous plant secds. transmutes 25 times the weight
of mangancse. (to achicve this, a definite amount of soluble mangancse
salt was addcd to the distilled walter).

Farmers and agronomists should read the chapters T have cited, as
well as the one on copper. Many phenomena can be explained by
transmutations: Jcan Lombard, in a preface to a book by Francois
Derrey La Terre Cette Inconnue (This Unknown Earth) wrote:
*“ Though there may still be some resistance to these new discoveries
by persons of good faith, we should admit that, in nature, sodium
can bccome potassium, iron can become manganesc, etc., and we are
not entitled to fix a priori limits to such changes.”

Jerome Cardan wrote in La Tribune des Nations, in rcference to
my book Transmurations a faible énergie: ** Hundreds of experiments
in rcputable laboratorics undoubtedly demonstrate that transmutations
of atomic nuclei occur in living matter. It may be impossible, but
it sccms to happen. Sodium changes to potassium. calcium to pot-
assium and vice versa. In certain cases silicon plus carbon gives
calcium.”

““ Nitrogen is transformed to carbon monoxide. All of which is
quite contrary to all known natural laws; but the experiments exist,
and I know of no scrious refutation of them. Instead, the author of
this book offers confirmation, prcc1se refcrences and a complete
bibliography for ecach particular case.’

So at last, faccd by these cstablished facts, there is support from
every genuine scientist. Rescarch is conclusive, and from it geologists
have a better understanding of the origin of metals and the different
geological periods.

The geologist de Cayecux, of the Sorbonne, admits that there were
no salts in the carth during the Precambrian era. Mineral salt forma-
tion began with silica in the Triassic systcm at the beginning of the
Sccondary. just following the Primary cra. In the Triassic period/
system clay predominated but there was a small amount of lime. The
process continued unul the Jurassic period when lime predominated
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(for example. in *‘ natural cement ™ rock) i.e. Portland cement.

At the end of thc Secondary era, silica in certain places became
changed into lime; this was the Cretaccous cra. Salts (gypsum, etc.)
arc not present in thosc underlying Primary layers which had re-
mained unchanged, and de Caycux asked where these salts came from,
and where their components originated. Only somec of the components
making up the salts existed in the Primary era and none at all in
the Precambrian. We have furnished the explanation.

The following figures illustrate the impossibility of the occans
being responsible for the changes leading to the Secondary era. The
carth has beds of Triassic formations cstimated at more than 5000
metres thick; in places mixed formations are more than 9000 metres
thick, some dating from the end of the Primary and the beginning of
the Sccondary. In the Jurassic thecre are some, more than 3000 m,
and Precambrian formations, as calculated by seismic methods, often
exceed 15,000 m.

Limestone did not only originate from silica, but also from magnesia
(and some limestone of the Primary is dolomitic).

Only a few examples of the new perspectives opened to geology
can be given here. Many phenomena now have a more logical expla-
nation than was once the case and which only satisfied the imagination
of its author. If such explanations were accepted, it was because
of the absence of any convincing alternatives. The cxamples given
of the passage of manganese to iron and vice versa permits a better
understanding of the composition of the mincral tungsten W—wolf-
ram, or more particularly wolframite, which contains all intermediates
between 1009, iron and 09% mangancse, or between 0% iron and
100% manganese in combination with the radical WO,. The mineral
containing only iron is ferberite, FeWO,; that with only mangancse
is hubnerite, MnWO,_.

I have cited® Dr. Charruyer, professor at the School of Medicine in
Limoges, who informed me of the presence of calcitc geodes in very
hard, compact, totally impermeable schists in the primitive strata
west of the Massif Central.

In a similar context I recall a paper given by Daugatry, Perry and
Williams, at a symposium on ‘‘ The Geochemistry of Sedimentary
Carbonate Rocks ”* at Copenhagen in 1960, dealing with anomalies in
development of dolomite rocks. At the same symposium Seibold dis-
cussed isolated carbonate concretions found in the lower Jurassic
without fissures and said: ‘‘ The concretions are surrounded by dolo-
mite, but have none of the metal inside. This comparative wealth of
MgCO; is probably not due to an external source.” His statement
remained unexplained (but in Jurassic formation, lime is present and
we now know that magnesium originates from it).

These are only a few examples but there are numerous instances
where classical geology had reached a dead end.

1See Transmutations Biologiques (Biological Transmutations)
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2 MEDICINE

Transmutation, this special property of matter finds many applica-
tions in medicine.

Potassium in the human body is derived mainly from sodium, and
in many disorders there is an overproduction of potassium; in such
disorders, therefore, the intake of sca salt should be reduced. On the
other hand, since salt is required in order to produce magnesium, and
magnesium yields calcium (as well as phosphorus), there could be
a risk of mincral deficiency. In such cases the doctor is able to rein-
force the amount of minerals in the body by giving absorbable
magnesium in the form of its carbonate or chloride, or by giving
organic silica. Magnesium and silicon can give calcium but not pot-
assium.

Certain arthrosic conditions have been cured by administering
organic silica and a small quantity of added potassium bicarbonate.
And doubtless some forms of rhcumatism could be cured in the same
manner.

Atherosclcrosis presents a similar situation. When an atheroma
forms the arteries have usually become porous, as a result of loss of
silica; porous calcium forms within the arterial walls and arterioscle-
rosis follows.

Such lime deposits occur widely (in walls of blood vessels and of
the heart, in muscles, or in the form of calculi) and usually originate
from the organic calcium ingested with the food. Inorganic calcium
is not assimilated and is therefore excreted. By a process described
in Transmutations a faible énergie (Low Energy Transmutations)
organic silica is able to dispose of this parasitic lime. New techniques,
therefore, arc becoming available, but they have not been fully
studied.

The reaction of potassium production can be used in treating dis-
orders duc to heat. During very hot weather, for example, drinks
containing 10 grams of salt per litre may be taken (sea-water has
approximatcly 29 grams sodium chloride per litre). In cases of fever
the doctor will decide the quantity of salt to add to the liquid diet,
which could be a salted broth, etc. To prevent hyperthermia, workers
subjected to dry heat could drink flavoured or plain water containing
3 to 5 grams of salt per litre. At 5 grams there is a distinct salty taste;
3 grams is just discernible.

The problem of decalcification and of recalcification have to be
reconsidered in the light of our new knowledge. It has been shown,
for example, that healing of bone fractures can be very much ac-
cclerated by the use of organic silica (with a little magnesium and
potassium).

Professor Delbet had already envisaged this in its negative aspect:
“It is scarcely probable that calcium phosphate is formed in the
bones.” He also wrote: * We do not know in what form phosphates
of calcium arrive in the skeleton’. In fact, calcium has ncver becn
found to enter into the bones.
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Profcssor Stolkowski recognised, in a book devoted to the problem
of lime in the body, that: ‘It is usual to hide our ignorance of the
biochemical origin of calcium by giving the name of phosphocarbon-
ated protein to a secretion of the formative cells.” Thus, instead
of an explanation, a word (the same is true in * metasomatosis*’ of
‘““ dolomite rock ” and *‘ soporific property ’ of opium).

In 1962, in Montreal, H. Selye wrote a substantial book on what
he termed “ calciphylaxis’’, defined as ‘‘ a state of diffuse hypersen-
sibility in which the tissues react by an intense local calcification ”.
Such an explanation is purely dialectic. He concluded bitterly: * The
nature of the local mechanism of calcification is one of the most
important unsolved problems in “ biochemistry . He was not aware
of my work.

This question of calcification also leads to a revision of our ideas
on dietetics. No purpose is scrved by evaluating the quantity of
mineral calcium in foodstuffs, our body rejects most of it and often
only utilises the remainder badly (gencrally in hot weather more
calcium is eliminated than is ingested). As calcium originates partly
from magnesium, when the body ‘“ manufactures” too much mag-
nesium it also “ manufactures’ too much calcium, and the calcium
levels—the same as the phosphorus—are almost always related to
those of magnesium.

Moreover, the concept of transmutation has passed unnoticed by
conventional dieticians, which is why calorific values based solely on
chemical reactions of carbon oxidation, are inadequate. We can no
longer accept that a simple calorific reading is the mcasure of energy
released in a chemical reaction. Elements can be transmuted by
enzymes with a resulting absorption or liberation of energy, as in
certain physiological conditions which cither stimulate or inhibit
enzyme production. All of which shows that the determination of
energy values is a complex operation incompatible with the clemen-
tary technique hitherto practised. There were too many reservations
and margins of error in it to be acceptable by enlightened scientists,
whose own experiments had led them to doubt the accepted figures.
Now, after an exhaustive and comparative study of calorific values
we realise that the values determined by the old methods are false.
In consequence, the science of dietetics is becoming still more com-
plex, and problems of nutrition should cverywhere receive more
specialised attention. In Japan, institutcs of nutritional science have
been established in the universities. Most people have been unaware
of the breaching of outmoded attitudes and rules which has come
with the explosive development of scientific exchanges between one
side of the world and the other?.

I cannot go into the numerous applications of transmutations for
medicine; in Biological Transmutations and in Low Energy Trans-
mutations there are many observations concerning sodium, potassium,

1 See my introduction to Sauvez votre Santé (Save your Health) by Dr.
Plisnicr, Editions P.I.C., Brussels, 1966
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calcium and silicon relevant to the human body. In the latter book,
rcference is made to the bond between iron and copper which
explains the disorders such as Wilson’s disease, in which a continued
increase of copper, leading to paralysis and death, could not be pre-
vented. The bond between fluorine and phosphorus is also mentioned.
Calcium phosphate (bone or mineral) is never present without fluorine

19 12 31
( F + C :=: P),
9 6 15
or rather ,.P — C :=: ,F, \yhich explains how F increases in

fossilised bones, even among specimens in museums (microorganisms
transfer C from P). Formerly this was an inexplicable anomaly, and a
simple deduction leads one to wonder if dental caries are allied to this
phenomenon. This would be worth studying since, in any case, the
introduction of fluorine can result in phosphorus. In advanced cases
of osscous demineralisation and of chronic articular rheumatism Dr.
Charnot has obtained remarkable results by adding a very small
amount of fluorine to organic silica and potassium. Silica and
potassium then become calcium, while fluorine reinforces the phos-
phate (which also comes from magnesium). The problem of
fluorination of drinking water has been raised in this connection.
The practice has been adopted in some countries; in others it has
been rejected because the quantity of flourine added to tap-water—
to obtain any beneficial effect—would reach an injurious level
where water and other liquids are consumed in large quantities.
The matter is altogether different when fluorine is given under medical
supervision, solely where necessary.

Bone consists of one third organic interstitial matter, and two
thirds mineral salts forming a structure,

The average composition of bone mineral salts according to in-
dividual, age, state of health, is:

per cent
Tricalcium phosphate 85
Magnesium phosphate 2
Calcium carbonate 9
Calcium fluoride 4

The percentage of fluorine is by no means negligible and should
not be ignored.

The impossibility of a positive reliance on chemistry is evident to
many medical practitioners. For example, where recalcification is
required, a diet rich in calcium does not necessarily achieve it.

This particular aspect has long been recognised by those who have
given their attention to the promotion of a correct diet. Doctor E.
Plisnier, a Belgian specialist in modern dictetics, has made a number
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told that there were only substitution phenomena: that if calcium
appeared it was because it had been liberated elsewhere, for example
by magnesium, which is also divalent. This is merely a conformist
position satisfying the dogma of non-crcation of matter. Those who
maintain the substitution concept have never made comparative
studies of total magnesium and total calcium before and after definite
time periods. Some authors claim there is substitution since total Mg
+ Ca remains constant, but this hardly helps their thcory, because
relative constancy is due to the fact that Mg has decreased and Ca
has increased; they, however, maintain that when an element has dis-
appeared in an organ it has gone elsewhere where, obviously, it
could not be determined, since it could not be found.

We have already secn instances in which substitution alone could
not have been possible. Highly exact analyses on germinating sceds
have shown that when magnesium decreases there is a calcium in-
crease, and the cxperiment was such that the vanished magnesium
could not have gone elsewhere, it had positively disappeared; nor
was there any possible external source of calcium. Tables in Low
Energy Transmutations show the rclevant figures.

In Natural Transmutations 1 stated that Sahara oilfield workers
excreted a daily average of 320 mg more calcium than they ingested,
and no decalcification occurred. Therefore, some other ingested cle-
ment must have enabled the body to make this calcium, which could
not have come from chemical substitution, because the body’s avail-
able reserves were insufficicnt for such a great calcium excretion
(averages were for a six-month period).

Everything written on calcium metabolism which ignores trans-
mutations must, therefore, be reconsidered; there are important
medical aspects.

A few examples selected at random will show the extent to which
medical knowledge must be reconsidered. The interpretation of some
cxperiments must also be reassessed, as the following example shows:
‘‘ Bacteria make radioactive mercury volatile.”

In industrial medicine, examinations have to be made of persons
working with, or preparing mercury. In order to prevent mercury
poisoning, or hydrargyrism, the level of mercury, particularly in the
urine, must be ascertained, and, to avoid crrors, samples are often
sent to different laboratorics. For a long time inexplicable variations
in results had been observed between different laboratories which
could not be attributed to the analytical techniques employed.

It has been noticed that after the addition of toluene there is nc
loss of mercury; mercury was said to evaporate, and the toluene
prevented this evaporation. To carry this study further, L. Magos
with A. A. Tuffrey and T. W. Clarkson of the Medical Rescarch
Council Laboratorics, Carshalton, Great Britain, experimented with
crushed and homogenised rat kidnevs with addition of HgCl, marked
with radioactive *“*Hg isotope. Samples were measured for radio-
activity by Geiger counter at staggered intervals. The half-life of this
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isotope is 46 days, but the decrease in activity (corresponding to the
disintegration of thec radioactive isotope) was much greater than that
calculated for the lifc duration of radioactive mercury. Where had
the mercury gone? Sincc it had disappcared, this apparently confirmed
its evaporation as claimed in classical science, but the explanation is
unsupported and dogmatic, based on the sole fact that in a figurative
sense mercury ““ volatilises »’, and the term was accepted in its literal
meaning.

Howcver, by chance the investigation revealed that mercury did
not ““ volatilisc ”’ at the rate predicted. In theory, there should have
been the usual, rcgular cxponential curve according to the law of
radioactive activity reduction. A count made 16 hours after the first
check clearly showed a decrease of mercury. But after 32 hours the
extent of the decrcase could not be understood; 48 hours later the
gap between actual and calculated decrcase had widened still further.

To their credit the rescarchers thought that the results could be
due to bacterial activity, and that the latent period of at lcast 16
hours could correspond to the incubation pcriod for a bacterial
colony. Could it be that the action, explained later, of toluene des-
troyed the bacteria? A priori, this was a risky hypothesis since it
was accepted that bacteria do not attack hcavy metals, which resist
all biological action.

But thc investigation confirmed the presence of bacteria, which
apart from one spccics, were isolated and identified. Here is part of
the results reported by the authors:

Volatilisation of Mercury by Bacteria

British Journal of Industrial Medicine
October 19064, pp. 294-298

HgCl, Remaining activity of ***Hg
Concentration in per cent
Incubation, in
hours 0 16 32 48
Normal decrcasc 100 99 98 97
Penicillamine dialysate 10-* to 5.10-¢ 100 99 98 97
Homogcnate 5.10-° 100 99 67 47

Therefore, the addition of penicillin killed the bacteria and the
disappcarance of mercury foliowed the same coursc as a solution
steriliscd in the autoclave. On the other hand, 507, more mercury
disappcared in the inoculated medium than could be attributed to the
disintcgration of the radioactive isotopc.

If a sterile sample is inoculated with only 1.10-°> mole of HgCl,
which has alrcady begun to lose its mcrcury there is no latent
period; proliferation is immediate. In 24 hours 607, of thc initial
activity has disappeared (this varied according to sample from 56%

79



to 63%,), whilc a non-inoculated control loscs only 2% activity.

The most active bacteria, those cflecting a 30% dnsappcamncc of
mercury in 48 hours, werc identified as Klebsiclla acrogenes. Another
belonged to an unidentified species of the genus Proreus; another
active microorganism could not be identificd. There were a number
of other microorganisms with little or no action which could not
be identified. In the water supply where the suspension of macerated
liver was prepared, Pseudomonas pyocyanea was found. This micro-
organism is very active, as is also a Diplococcus, found in the water,
which is partially inhibited but not killed by tolucne.

Comment: My impression of this scrics of experiments is that at
no time had the investigators thought of anything other than a dis-
appcarance of mercury by volatilisation, but this thcy had not con-
firmed. They had accepted it as self-evident, based on the decrease
in radioactivity mcasured by Geiger counter, and taking as point of
departurc the addition of a dcfinite quantity of radioactive tracer.
For their conclusions to be valid they should have recovered and
analysed the mercury vapour.

Incontrovertible rcsults have thus becen given an arbitrary inter-
prctation, lacking in validity, due to thc absence of an essential
measurcment.

It did not occur to them that the disappcarance of mercury could
be duc to a biological transmutation of mercury into something that
might have been found in the residual solution. Had it been found, it
would be evidence of transmutation. Evaporation is obviously very
slight, mercury boils at 36G°C and between 40 and 50°C has a very
low vapour pressure—their experiments were conducted at ordinary
room temperature (about 20°C?). A more critical approach might
have prevented the researchers from accepting the postulate of eva-
poration. The expcrimenters also assumed that radioactive tracers
behave biologically in a manner similar to stable isotopes. In fact
this is not the case; it can be taken as approximately so in some
cascs only.

These experiments lecad to a slight modification of our previous
statecments on radioactive clements. Previously there had been no
cvidence that higher forms of life (animal or plant) carry out bio-
logical transmutation of radioactive clements, as radioactivity destroys
thec more complex types of cells. But bacterial behaviour is full of
surprises and, as we have said (in Low Energy Transmutations), some
bacteria grow in pure sulphuric acid (in connection with the change
of iron into copper). We have also mentioned certain Pseudomonas
living in thc heavy water at the heart of an atomic rcactor and receiv-
ing many thousand times the lethal dose for human tissues. Similarly
Micrococcus radiodurans resists 3,000 times the lethal dose for a
mammalian ccll. In experiments on mercury, a specics of Pseudo-
monas was found which ““ digests ” radioactive mercury (to transfer
it into another clement, as yet unidentified?); but then what docs it
do with the excess ncutrons in the radioactive nuclcus? Since radio-
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activity decrcases. there can be no transmutation into another radio-
active clement. Could there possibly be *“a conversion ™ of ncutrons
into protons? Only a close study of the result of the experiment can
provide the answer.

Might this not bc a new linc of research into disposal of radio-
active waste? T advanced one possibility as a hypothesis in 1960 (sce
also Natural Transmutations). The above mentioned cxperiments seem
to show that this is being done. Enough information has now been
acquired to cstablish a research programme.

The disturbances due to y-rays arc responsible for inactivation of
thymine in the DNA which for this reason cannot reproduce unless
the damage bas been repaired by enzyme synthesis. A badly damaged
DNA moleccule cannot reproduce, and progressive death of the cells
follows. But with bacteria the speed of reproduction, and thercfore of
recupcration, is gencrally quite considerable. This indicates a very
high ecnzymic activity and also accounts for bacteria withstanding
irradiation several thousand times greater than the lethal dose for
higher forms of animal and plant lifc.

The most resistant specics to y-rays scems to be AMicrococcus
radiodurans. Up to doses of a little more than 1,000,000 r (rads) this
organism can produce thymine in the DNA faster than y-rays in-
activation can destroy it. In this bactcrium the cnzyme is apparently
undamaged by such doses, as also are the other DNA bases; it is a
qucestion of absorption capacity and there arc organic compounds
which arc more sensitive to ultra-violet rays than to y-rays. Nothing
as yet explains how a bacterium is able to rcact against a radio-
active atom; is it by ““ digestion ”” or by a form of antibody sccrction?
On this point the problem remains widc open.

As the lethal dosc (killing 50% bacteria) is a little above 1,000,000
rads, the question arises of the theory of survival by adaptation to
natural cnvironment: we do not know any natural environment in
which such irradiation intensities occur.

3 AGRICULTURE—AGRONOMY

Certain questions which formerly remained unanswered are now
less obscure; for example, the potassium “ cycle ™. Estimated figures
(1955) put the potash intake by annual plants in France at 1,500,000
tons (metric) per year, expressed in K,O. Potassium supplicd by
manure was 300,000 tons, and by potash fertilisers 450,000 tons, so
only about half the potash taken up by the plants was available from
applications duc to cultivation. Therefore, cver since cultivation
existed, 750,000 tons have been supplicd by the same soils annually
(the application of potash fertilisers is comparatively recent; in 1900
only 60,000 tons were uscd, so at the beginning of this century the
deficit was apparently much greater than now). But as the soil does
not hold any appreciable potash reserves, how can 750,000 tons be
taken out every year?
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It is now understood that plants have two mcthods of “ manu-
facturing " the potassium in their tissues (which has not been sup-
plied from an cxtcrnal source): the rcactions sodium + oxygen =
potassium (sodium may be obtained from seawecd); and calcium
— hydrogen = potassium.

It is known that sodium nitrate can be used as a fertiliser, but
although potash is always found in the ash of plants, sodium does
not accumulate in the soil (in France, sodium nitrate was oncec widely
used; after 1920 when Alsace, a source of potash, was returned to
France potash replaced sodium nitrate). But if the plant does not need
nitrate, which can have a wilting effect, another salt must be found for
the sodium. Trials should be done with checap crude sodium carbonate,
(Solvay soda) as opposed to the refined soda crystal which would
be too expensive. Sodium chloride is injurious to plants on account
of its chlorine, there is a special technique for its use when the soil
will accept it.

I am not suggesting for onc moment that application of potash can
be dropped, whether supplicd in manure, compost or in any other
way.

In the experiments with moulds and yeasts, when potash was
supplied crop yicld and weight of dry matter were much higher than
when plant cclls had to make their own potassium (of course, in the
abscnce of proper cxperiments one should not generalise and apply
this statement to all plants). However, when potassium is supplied
in cultivation, the potassium content of crops (rclative to weight of
dry matter) is twice as great as in crops grown without added pot-
assium. I have insufficicat data to say whether foods high or low in
potassium are better nutritionally, though one can take a stand
on the general situation. Certainly the traditions of the Far
East, based on empirical observation, recommend avoidance of
everything rich in potassium (*‘yin”, and cxcess yin is harmful),
and in many countrics, France included, the high level of
potassium in foods is widely criticised, and there is much con-
troversy on the subject.

I can, however, rcfer to a recent study carried out at the Ohio
State Experimental Station by J. Benton Jones (published in Science,
2-4, 1965, p. 94). which, if T interpret his results correctly, could lead
to a ncw approach. Unacquainted with biological transmutations, he
only reported his findings, and was unable to cxplain them.

Trace elements are indispensable. They enter into the structure of
coenzvmes. and if a mectal is missing in the coenzyme, the enzyme
itself is without cftcct. Among the important trace clements having
a multiple role i1s molybdcnum (Mo). After potassium deficiency, as
recvealed by leaves of hybrid maize. Benton found the Icaves to have
a much increased molybdenum content.

Here arc average figures for Icaves of different varicties (p.p.m. =
parts per million):
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Plants dcficicnt in potassium Normal plants

Potassium Molybdenum Potassium Molybdenum
A p.p.m. % p-p-nm.
0.97 2.0 2.70 0.5
0.56 4.0 2.49 0.9
0.52 2.8 1.73 0.7

Benten then made a systematic verification by varying the amount
of potassium supplied to the soil. Here arc the results in kilograms
per hectare: (Fig. 17).

Potassium Degree of K Composition of lcaves
supplied dcficiency °“K Mo p.p.m.
0 severe 0.57 4
36 kg/ha slight 1.79 1.2
72 none 2.28 0.9
108 nonc 2.49 0.9

There is no alteration in molybdenum content in the absence of a
potassium deficiency. The rcason for this negative corrclation between
K and Mo is still unknown.
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Fig. 19. Variations of K, Ca. Mg, and Mo in leaves of maize, as a result of
potassium supplicd to the soil. (According to Benton.)

I also reproduce a graph showing the simultancous variations in
potassium, calcium, magnesium and molybdenum. The author makes
no comment on it, but readers can make their own deductions. The
calcium dccreases but the potassium increases and we have scen by
what mechanism this takes place. Note that the calcium and mag-
nesium are almost parallel on the graph. The reason is that the plant
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requires calcium to make magnesium for its chlorophyvll; the more
calcium is supplicd, the more magncsium is producced in the plant
(though a limit harmful to the plant may be reached). Conversely, if
there is no longer sufficient calcium. there cannot be a sufliciency of
magnesium. It is important to note that cven if no potassium is given
there is still some in the leaves, though four times Iess than if a rich
supply were given. This situation is thercfore analogous to that
obscrved in laboratory culturcs of microscopic fungi.

The above experiment is not comprehensive cnough for any gencral
conclusion to be recached. The origin of molybdenum cannot be
deduccd from it, but the particularly important picce of cvidence is
that a plant too rich in potassium is at thc same time poor in molyb-
denum, a most important tracc clement. Conscquently, onc is led to ask
whether research should not be made into the effects of cxcess potash
on crop viclds. The more potassium therc is in plants, the greater
the reduction of molvbdenum: and what arc thc optimal quantities
of these two elements in a plant? This docs not appear to have been
adequatcly studied, and therc is not only onc answer, since
values differ not only between species but between varictics of the
same species. This is a problem, however, for investigation by diet-
icians as well as scientists.

As for agriculturists, they know that excess potash, cven if sup-
plied by liquid manure, lcads to a molybdenum deficiency. It is also
known that a fruit discase termed *‘bitter-pit™ in the U.S.A. is
caused by too much K in relation to Ca. Similarly there is a Ca
deficiency in tomatoes when there is too much K (see Compres Rendus
de I'Academie des Sciences, 1964, p. 3600). The K/Ca balance can
be restored by supplying Mg, which then becomes Ca.

It has been explained in this book that if potassium fertilisers were
no longer available it would not be a catastrophe for the farmers now
using them. Equivalents could be obtained industrially or directly
in the soil by at least two methods: yeast and microscopic algae could
produce potassium from sodium; or other microorganisms (as with
saltpetre) could produce it from calcium.

Perhaps therc will soon be factorics for growing microorganisms
for agricultural and industrial purposes. Some are alrcady in exist-
ence: yeasts are grown on an industrial scale, as arc moulds for
penicillin, actinomyces, streptomyces etc. but we should be thinking
of extending such practices to include agricultural applications. Let
me add that I have recently been told of a product developed by Pro-
fe?sor Keilling, containing sclected bacteria, that has just been put on
sale.

French legislation on chemical fertilisers also requires modification
as to nomenclature: potash is a fertiliser, lime is an improver, and
we have scen that by bacterial (or cnzymatic) means, the one can
change into the other. Magnesium compounds are fertilisers, but
dolomite rocks are not, etc.

The problems of mincral deficiencies in animals and plants must
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be rcasscssed’. In future it will be impossible for growers and stock
raiscrs to ignore the phenomena of biological transmutations that they
have all obscrved, and utilised, without understanding them. It is this
lack of understanding which has limited their application.

This has been rcalised by the leading members of associations which
advocate and apply biological cultivation in France, Italy, Germany,
Switzerland, England ctc. Such pcople are the pioncers of the agricul-
tural community. They know that not all biology can be interpreted in
chemical terms, and have scen the consequences of too much reliance
on chemistry in a biological context. Excess, in anything, must be
paid for sooncr or later. (Advice is often given to apply 250 kg/ha of
potash fertiliser containing 50% KO, or 625 kg/ha of sylvinite con-
taining 18% K,O. Cecreals take up annually an average of only 40
kg/ha therefore two thirds of the K,O supplied are wasted.)

The problems raised by transmutations are complex, and can have
contrasting effects between species, and also in specimens of the same
plant. For cxample, a plant with calcium available to its roots can
transform it into magnesium. The sceds store a reserve of magnes-
ium, calcium is required for the initial reactions, then, in the seedling,
the magnesium reserve disappears and changes to calcium. This can
only happen in sunlight; in artificial light, devoid of ultra-violet rays,
the rcaction does not occur. It is a reaction involving oxygen, Mg +
O, and the displacement of an oxygen nucleus requircs more cnergy
than the displacement of a hydrogen nucleus. Reactions involving
displacement of H can take place even in darkness. This is illustrated
by addition of a sulphatc to distilled water in seed germination where
there is an increase in weight of phosphorus (S — H : =: P). Similarly
the reaction changing potassium to calcium can occur in artificial
light (K + H :=: Ca).

In every casc one must sce the significance of the reaction, accord-
ing to plant species and the physical and chemical conditions (tem-
peraturc, pH), the presence of specific micro-organisms, etc.—in other
words, a completely new branch of agronomy has to be created.

Henccforth, agriculturists have proven data that cultivation is first
and forcmost a biological matter. All forms of cultivation conducted
outside this concept must lead to a more or less rapid exhaustion
of the soil.

Cultivation based on classical chemistry alone, fails wherever in-
tensive and abusive methods are employed. The marked crop increascs
duc to chemical cultivation last only a certain time, long cnough to
stimulate and over-feed microorganisms which produce enzymcs at
too high a ratc. In spite of their astonishing ability to adapt them-
sclves to most unusual conditions (we have given some examples in
medicine), these organisins can finally be destroyed by prolongation

'Tn France, H. Roscnauer has developed a method of investigating such
deficiencies by leaf analysis. It enables a better understanding of what the
plant lacks. Soil analysis is inadequate for this purpose, it ignorcs the bio-
logical activities of the micro-organisms involved.
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of conditions which prevent their normal reproduction. The soil then
dics and remains sterile.

By such mcthods large arcas in America have been lost to culti-
vation. In Western Europe the evil is so far less apparent. The farmer’s
common sense in the usc of chemical and biological processes has
largely avoided the abuses; but this has not happened everywhere,
in some places deplorable results have followed. Warning signs are
to be seen, incxplicable deficiencies, weak plants in spite of chemical
fertilisers, and a lack of resistance to pests. An increasc in infestation
is a consequence of this biological imbalance. Farmers should con-
sult their collecagucs who have realised the neccessity of biological
cultivation. Divorced from thoughtless practises, from ignorance and
from systems without a future, biological cultivation now knows
where it is going.
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Fig. 20. Phosphorus rate variation in lentil gemination (Colin thesis). There
is a decrease of more than S per cent in total phosphorus within twelve days.

(P value for 400 grains.)

The mechanism of these biological transmutations allows an under-
standing of what the soil nceds—provided that it is a ** live ™ soil, rich
in microorganisms whose prolifcration is possible. If the soil is
alrcady too much altered by chemical abuse, it must be biologically
reconstituted by methods well known to the promoters of agricultural
associations for biological cultivation. Soil reconstitution takes a long
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timle, especially in the absence of humus, the essential part of a living
soil.

Classical soil scientists and agronomists attached to the dogma that
biology equals chemistry, cannot conceive that all that is in plants
has not been put into the soil. They are not the pcople to advise
farmers; they should be guided by the ecnlightcned and intelligent
agriculturists who have long recognised the division between a purcly
chemical and a biological agriculture. They might then achieve their
own conversion, and carry out some of the experiments described
in this book for themselves. If they are men of good faith, they will
admit their past crrors; but one doesn’t ask that much—only that they
act.

Farmers know that chemical fertilisers are seldom assimilated
direct. Plants only utilise them through the activities of microorgan-
isms, the moulds and microscopic algae, the bacteria and the actino-
mycetes (which live like bacteria but reproduce like moulds, and like
them have a filamentous structure). In a fertile soil there are between
hundreds of millions and thousands of millions of these organisms
in a cubic centimetre. The activity of higher forms of life, annelids or
earthworms, etc., must not be forgotten, and being more highly de-
veloped they are more vulnerable and the first to disappcar as a soil
dies. These macroorganisms are all acrobic; the majority of micro-
organisms are also acrobic, the proportion of anaecrobia being much
lower. Bacteria are mostly heterotrophic, that is they need organic
matter to sustain life. Those living on minecral salts, the autotrophic,
are rarer, but they have an important role.

Without the intervention of microorganisms normal cultivation is
impossible. Thercfore the top-soil must be aerated frequently, and the
subsoil should be worked cvery five or six years. The soil must
contain organic matter. A good mechanical soil treatment can multiply
the microflora five or even ten times in one to three weeks, but this
in itself is not enough; the most abundant microorganisms grow
within narrow acid-base conditions (the pH), generally between pH
6.5 to 7.5, or at most betwcen pH 6.0 and 8.0. The case has been
mentioned* of manganobacteria, where activity decreases above pH
7.3 and stops at 7.8; in an acid soil it stops at 6.3.

So even if, chemically, a soil contains manganese, or if this clement
is given to it, it has no cffect if the soil has too much lime or is too
acid. Chemical analysis will not indicate any deficiency, but the plant
will clearly show it. This type of deficiency has been especially
studied in relation to oats, pear trces etc. showing Mg deficiencies in
certain soils etc, where the condition seemecd inexplicable since
chemical analysis revealed the presence of manganese, which proves
that chemical soil analysis gives insufficient information.

It is a pity that agriculture has no specialised service to supply

'See Low Energy Transmutations, p. 242
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strains of microorganisms commercially (the project cxists but is in
early infancy as yet). The culturcd strains could be diluted in a
nutrient medium and spread on the ficlds (or injected at the basc of
trees) where a vital soil level has to be re-established—after prepara-
tory treatment to ensure the correct pH and sufficient organic matter.
The same would apply to soils having the correct constituents which
were, nevertheless, unassimilable in the absence of microorganisms to
effect the necessary transmutations or chemical oxidation-reduction
reactions. A scientific agricultural body conducting rescarch in this
subject would have to dectermine which chemical products arc truly
of value. The dccision should not be left to the fertiliser manu-
facturers. Besides, the uscfulness of a product depends on an analysis
of the soil, since one must find out what is in the soil, in physical and
chemical forms. Even so, what is missing in the soil should not of
nccessity be supplied; a particular chemical may not be assimilated
by the plant, or only poorly so, becausc it is an end product, and
incapable of being biologically transformed.

In this way one is led to compare inorganic and organic forms of
pitrogen, but nothing can provide urea in the soil if the soil has in-
sufficient spccific bacteria for ureca decomposition (two which must be
present arc: Micrococcus urea and Urobacillus duclausi). The form
in which lime is supplied is also important, it being generally of low
solubility. An incrt mincral form of lime is only slowly transformed; its
crystaline structure can change, or disappear altogether, giving a meta-
morphic cement. Such lime will have become compact or even finely
pulverised, as its particlcs are very small, about 0.1 mm, or even 0.05
mm. But thesc are still very large in comparison with bacteria, and it
would be better to have porous particles presenting a large surface
arca for action by bacterial enzymes. We have alrcady noted the
diffcrence between mincral calcium carbonate and the calcium car-
bonate in fresh lithothamnus. In the latter, the cells are three to nine
microns In size and are surrounded by a calcarcous or, to be more
precise, calcarcous magnesia membrane in which the pores and com-
munication canals have a diamcter of about 0.1 micron (1/10,000
mm).

A large part of agronomic research must therefore be reconsidered,
and it is to be hoped that pressure by associations for biological cul-
tivation will be such that revision of earlicr concepts will be accepted
in official quarters.

Already, bulletins, journals and revicws published by these associa-
tions contain articles on biological transmutations, and reports of new
observations which confirm them. It is not possible to cite them all
here' but one example appeared in Nature et Progrés, Scptember
1965. E. Cussonneau reported the analysis of P,O, in two apparently
identical soils. One received a fermented compost, the other received

1Some appear in The Journal of The Soil Association (Great Britain); in
Franco in Agriculture et Vie, edited by R. Lemaire and Sons; in Italy in the
Bulletin of I.B.I.N., cdited by A. Ghiotti, etc.
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farmyard manure; in other words the first reccived no phosphorus but
the second did. The analyses were made monthly; here are the results:

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec.
Without

phosphorus 14 35 40 30 20 27 23 20 15 30 27 32

With
phosphorus 17 16 18 27 17 16 20 14 16 17 15 13

A total of 314 mg for the first, and 205 mg for the second.

He concluded: * Therefore the soil containing the greater amount
of phosphorus was the one without any cxternal supply of this
mincral. A miracle of the living soil . Dahicz, of the Soils Laboratory
in Brittany, rcports an incrcase of phosphorus in plants arising after
giving sulphur to the soil; and M. Tavcera reports that soil on a farm
in Languedoc had its potassium content increased without any appli-
cation of potash fertilisers, a soil which underneath was saline. Again
in Holland, Professor Grasshuis, director of the Institute of Research
into Animal Nutrition, and cited by Ch. Bauer in La Préscience de
Rudolph Steiner reported that the abuse of calcium fertilisers resulted
in 50% of soils having too high a pH; leading to a shortage of Mn in
309%of the fodder samples (less than 100 p.p.m. Mn in the dry matter).
In 85.5%, of the samples there was also a copper deficiency (less than
3 p.p.m.) which affected the blood serum of lactating cows, 57.3% of
which had less than 030 mg Cu per litre. These deficiencies led to
sterility in the animals; on 30% of the farms less than 60°/ of the
cows were fertilised at the first insemination, and in 20% of these
cascs the fertilisation rate was under 50%,. The copper and manganese
deficiencies (i.e. microorganism activity linked to iron according to our
studics) Icad the author to conclude ¢ excess calcium causes a defic-
iency in copper and manganese .

The reader of this book will now understand the causes for these
obscrvations with reference to classical biological chemistry, and one
has a bectter appreciation of the obscrvations made by Pochon and
reported in his Traité de Microbiologie des Sols. In a study of ex-
cretion of CaCO, by certain glands of the earthworm he compares the
findings of various authors who made trials in identical soils, with
and without earthworms. After the trials, soils with worms contained
morc calcium, magnesium and phosphorus than those without worms.
(As we know the bonds between the three elements, we can say that
the earthworm’s nced of silica and of clay-silica is further evidence of
silica changing to lime through the presence of annelids,) One can
also understand the astonishment of classical agronomists who found
that nitrogen supplied to the soil disappeared at a rate of 15 to 20
tons per hectare and sometimes even more; it was impossible to
trace this nitrogen in spite of taking all precautions. They had not
thought that N, : = C + O.
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One is amazed at the inability of most agronomists to foresee the
results of their ill-considered action when rcsortmg to intensive usc
of chemical fertilisers, particularly its exclusive use. Mineral products
(potassium, phosphorus, etc.) can enter only when they form part
of the composition of organic molecules; this involves biological
activity, which begins in the soil and is carried out by microorganisms.

To give plants chcmical fertilisers only, is simply giving them
drugs to achieve higher crop yields—for a time. It is just as if we had
had our appetites stimulated by apcritifs, but not followed up by a
meal. The necessary microorganisms must be allowed to live. In
order to live thcy must be able to breathe, and give off carbon dioxide
gas, CO,, which is not their source of carbon but a noxious waste
product. They must get their carbon and their oxygen from the soil.

Autotrophic bacteria can obtain their carbon and their oxygen
from mineral molccules (carbonates) but these bacteria, thiobacilli
etc., are not plentiful; the great majority of microorganisms (hundreds
of millions per gram of soil) can only use carbon and oxygen from
organic matter.

Therefore as long as the microorganisms have organic substances
available, their growth and reproduction are accelerated and this
results in improved crop yicld. But if only chemical fertilisers are
applied to the soil, without any accompanying organic material, in
a few years the soil becomes exhausted and is without life. The
U.S.A. have experienced this on a large scale, but, in more traditional
France the position is not quite the same because, fortunately, we
hesitated to break with the past. Along with incrcased quantitics of
chemical fertilisers, a certain amount of organic manure is still being
given, but there are places where this practice has been forgotten.

The evidence in favour of supplying organic material has been
overlooked by agronomical theorists (by too many of them). They
have ignored or forgotten that carbon is essential to living organisms,
whether soil bactcr:a moulds, actinomycetes, annclids, nematodes,
amocba, protozoa etc., in all macrofauna and microfauna of the soil;
macro- and micro-fauna arc indispensable for assimilation of food
materials through the roots. Without doubt, chemical fertiliser manu-
facturers will attempt to prepare organic materials synthetically, but
will such preparations beeconomical touseand will they be biologically
valid, because it is not enough merely to have worked out the chemical
formula. (Molecules are dextro- or leviro-.) At all events, it now rests
with the farmers to halt the slide towards catastrophe by ensuring that
their allies, the microorganisms, are nourished by carbon and organic
matter and should no longer be drugged, because someday they will
become exhausted and dic; their death will mean sterility of the soil
they lived in.

However, we must guard against over-simplification and rigid
doctrinal points of view; life is too complicated for us to be tied to a
few elemcntary principles. To close this chapter I give an example;

90



it is not directly related to agriculture but completes the reference to
small forms of animal life in the soil. We have seen that earthworms
are able to transform the silicon of aluminium silicate (clay) into lime
(calcium carbonate).

A systematic investigation of cave microfauna was carried out by
the biospeleology laboratory of the Centre National de la Recherche
Scientifique, installed in the Moulis grotto in the county of Ariege.
Thus the study was made in the environment where the fauna had
devecloped. Some of the results were published in the March 1966
number of Science et Avenir, and the following is an extract:
* Though specimens of young Niphargus (a specics of shrimp 15 mm
long living in the clay of the caves) survive without food for several
months without development before dying, some kept in tanks con-
taining clay grow normally in the absence of any other external food
supply. Furthermore the same shrimps deprived of clay and fed
exclusively on fragments of meat still grow but never survive longer
than a year.

Therefore clay seems indispensable for growth of these young
creatures, and may constitute an exclusive dict for certain species of
worms and molluscs. The sccret of their survival in a medium totally
deprived of any source of vitamins is that the clay is vitalised by the
bacterial populations which it contains . . . the vitamins present in the
soil are produced by certain microorganisms . . . in the absence of
light certain bacteria synthesise the principal vitamins by chemo-
synthesis . . . autotrophic bacteria in a subterrancan environment are
not pigmented, but they carry out simultancously an intensive vitamin
production and a fully developed endogenous cycle enabling them to
lead a wholly autonomous existence.”

The conclusion was therefore reached that * life would not be poss-
ible in the caves without clay.”

The investigators showed that, in the example given, wet clay (in
caves the humidity is almost 100%) is necessary to life and can ade-
quately support it.

It was not established that the shrimps can live in clay by them-
selves; apparently the many bacteria also present are the agents that
prepare the food for the shrimps. However, this only shifts the
problem, since at whatever stage the change occurs (in the shrimps, or
by the bacteria) it is evident that clay is the primary material

These bacteria are autotrophic, subsisting without organic matter.
They arc also anaerobic, that is they do not need contact with air.
So they cannot obtain their carbon from the carbon dioxide in the
air, nor from the clay which has neither mineral nor organic carbon.
If an organic food material is added, the shrimps weaken and die.

But the shrimps breathe, the bacteria also. Respiration involves
emission of carbon dioxide, CO,, which is a waste product. Oxygen
can come from water, but where does the carbon come from? No
matter what way the problem is considered, it cannot be solved by
classical chemistry. The sole explanation is that the autotrophic
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bacteria (silicobacteria) break down the silicon of the clay into C + O.

Only biological transmutations furnish a valid explanation for the
origin of carbon in a substance which docs not contain it in a chemical
form. It is certain therc are other biological transmutations enabling
shrimps and other small forms of animal life to find in the clay (direct
or through microorganisms) minerals indispensable to them, especially
sodium, magnesium, phosphorus, sulphur, potassium and calcium.
Within this closed system thesc minerals are not rencwed, nor are
they, in general, present in clay at all.

Finally, before going to the next chapter, I should like to pass on
somce information from a teacher of agriculture. He drew my attention
to a report to the Académie d’Agriculture, January 12, 1966, giving
the results from a study of potassxum balance in agriculture, made at
the East Central Agricultural Station CRA at Dijon. This study
shows that the diffcrence made between * cxchangcab]e ”» K and
“fixed ” K is rot justified; but the *‘ export ™ of fixed K by plants
1S sometimes twice as much as that of exchangeable K.

We know that exchangeable K is usually the K soluble in oxalic
acid, but this does not mean that it is usable K in a form which the
plant can absorb, because bacteria are able to utilise the potassium
from molecules which arc insoluble in oxalic acid (which do not pro-
duce potassium salts of oxalic acid). This is why, in my books. I give
total K, to avoid the so-called ““ refutation” of those who maintain
that there is a transfer of “fixed ” to ““exchangeable” K, and that
an incrcase of K in plants—beyond that from cxchangeable K in the
soil—is balanced by a decreasc of acid-insoluble K due to undcter-
mincd cxternal causcs. (They have not made the relevant chemical
analyses . . .) The rcport of January 12, 1966 to the Académie
d’Agriculture is eloquent on this subject.

In two scparate plots of soil were determined :

(a) K supplicd in the form of fertiliser
+ dccrcase in soil content of K exchangeable against NH,
+ decrease in soil content of fixed K (dosed by tetraphenyl-
boron)

(b) Total K in the harvested plants
The total figures in kg/ha were:

(1) In the first plot, (a) was 1534.5; (b) was 1695, rcpresenting a
surplus of 10.45%

(2) In the sccond plot (a) was 1629.5; (b) was 1772.5, rcpresenting
a surplus of 8.77%

The average excess K taken away by the plants was 9.66, or to the
ncarcst whole number, 109,.

There was no attempt to cxplain these results, strange though they
were from the point of view of classical agrochemistry. The plants
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had taken away more potassium than was supplicd to the soil, taking
into account the reduction in total soil potassium, assimilable or not,
present before any addition of potash fertiliscr.

Where did the potassium come from? The reader knows the
answer. This report coming from our leading agricultural body is one
morc confirmation of what was said at the beginning of the present
chapter, part 3 Agriculturc-Agronomy, and further substantiates that
K is produced by plants, that is, by biological transmutation.
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Chapter 9
GLIMPSES INTO THE FUTURE

“Tt is a bad principle to deny a fact simply
because we do not understand it.”
Pror. G. PICCARDI.

It is not possible in this short book, intended as a simple introduction,
to review all the inferences of biological transmutations. We have out-
lincd some of them in our other books; here is a partial resume:

1 CREATION OF THE EARTH {AND PERHAPS THE OTHER
PLANETS)
SILICON—ALUMINIUM

It is gencrally belicved that planets very distant from the sun
(Jupiter, Saturn, Uranus) have an ammoniacal atmosphere, or rather
onc composed of nitrogen. Is this becausc of reduced solar activity
with such great distances (ultra-violct rays, proton showecrs, ctc.)? Do
non-biological transmutations take place there very slowly, and are
thesc distant plancts in a less evolved stale than our carth?

We can assumc that morc than 4 billion ycars ago our planct was
still a gascous mass rich in nitrogen. The nitrogen, under the effect
of solar rays. cosmic particles ctc.,, would * condcnse” to silicon
according to the reaction alrcady given:

14 28
2x N :=:
7 14

Si, :

since nitrogen is normally in the form of a molecule containing two
atoms of N.

One could envisage similar developments (seec Low Energy Trans-
mutations): the microscopic algae, Diatomaceae, surround them-
selves with a siliceous membrane. and form the silica in water where
it 1s virtually absent (they can fill lzkes, obstruct rivers, ctc). It is
naive to say that this silica is ** fixed by algac from the silicon in the
water, since the algac cventually exceed in volume the water in which
they hive. Besides, silica is only slightly soluble in water, but that does
not prevent large deposits of it being formed (also called diatoma-
ceous carth, kiesclghur, infusorial earth, ctc.).
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Silicon can losc a proton:
silicon — hydrogen =aluminium.

In this way silica and alumina were formed on the carth’s crust, to-
gether with aluminium silicates, clays and all the elements which con-
stitute primary carths.

The bond between silicon and aluminium is not a flight of fancy.
In Low Energy Transmutations there is a rcport of experiments on
rabbits: after adding powdercd aluminium to the rabbits’ food, more
silicon was found in the ash of thcir incincrated carcasscs than in
that of control rabbits fed without added aluminium.

And we have given an explanation of how the carth passed from
the Primary to the Sccondary era.

A further point comes to mind: we might well ask, in view of the
number of occasions where silicon = carbon + oxygen, if this ac-
counts for the properties of the silicones. Organic silicon compounds
have been obtained which show analogies with organic carbon com-
pounds. Is this because silicon is basically only a *‘ carbon complex °?
Morcover, silicones are not formed in a medium very rich in oxygen:
1s this because oxygen is alrcady bonded to the carbon in silicon?

2 COAL—MINERAL OIL

I will only mention here that the property of matter, as shown in
reactions I have proposed, forms the basis of new hypotheses of coal
and oil formation, which could in turn lead to new mcthods of pros-
pecting (I have bricfly described these hypotheses in Natural Trans-
mutations). In this present work I have outlined in Chapter 4 the
process of the formation of carbon of mineral origin, and shown that
certain rocks, such as ampelite or clays used as * foundry black ”,
can have up to 20-309% graphite. Graphite is found in rocks which
antcdate the appearance of vegetation on earth, so carbon could well
have an origin other than organic.

3 SULPHUR

Sulphur is bonded to phosphorus (<4 hydrogen), but it can be seen
that my proposed structure of the addiiion of phosphorus and hydro-
gen, lcads to the same structure as a double oxygen atom::

16 32
2x 0O :=: S.
8 16

Therefore the origin of sulphur, which has always been a mystery,
could well be a “ condensate ™ of oxygen. Chemists, of course, know
what these two clements have in common. Volcanic sulphur, and that
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in the natural gas of Lacq etc. could not have originated in any other
way, ncither could the sulphur which gave rise to the thiobacilli.
(Also, the loss of a proton from the double oxygen nucleus would give
phosphorus, an clement which can also come from magnesium with
lithium.) In nuclecar acids. between two chains of proteins, there are
phosphorus or sulphur bridges, and biological transmutation cxplains
how Nature can cross from one to the other.

4 OXYGEN

Oxygen would not have existcd when the earth was being formed,
and I proposc the hypothesis that it came from nitrogen according to
the reaction already given: 2N :=: C 4+ O. The pre-existing nitrogen
at the time of the first solid condcnsation of the ecarth’s crust would
have given silicon or carbon and oxygen according to radiation
intensity or perhaps radiation effects. As the earth grows older, does
its atmosphere become richer in oxygen? Docs life become more
active? s cvolution more rapid? Consequently, on planets which,
on account of their proximity to thc sun and streng irradiation,
have aged morc quickly there is no more nitrogen N,, or very little,
it having almost disappearcd by decomposition into C + O, lcaving
an atmosphere rich in CO,. Is not this the casc with Venus? The
atmosphere of Mars can also be explained in the same way.

5 MAGNESIUM
Carbon can give magnesium

12 24
2x C :=: Mg.
6 12

This is not a matter of imagination. Magnesium has been obtained
in a particle accclerator by bombarding carbon with a carbon
nuclcus.

Might this not cxplain what geologists term SIMA (combination of
the first two letters of Sllicon and MAgnesium) which, when under
the carth’s crust, was *“SIAL ™ (Sllicon and ALuminium)? The
physico-chemical composition of SIMA is hypothctical (very deep
drilling is planncd in order to study this transitional geological layer).

In the carlicr statc of the carth’s devclopment the reactions were:
2N :=: C + O and 2N :=: Si, which would cxplain the presence
of more magnesium in the Precambrian (2C : =: Mg), that is in the
rock preceding the Primary era. Two carbon nuclei united to give
magncsium, while the oxvgen available for the chemical reactions
unitcd with magnesium and silicon. The nitrogen became either C

+ O or Si, depending on the incidence of radiation showers, which
varicd with the earth’s rotation.
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6 PHILOSOPHY—METAPHYSICS

Everything concerning the origin and evolution of our planet
requires rcappraisal; new horizons will be opened up, not only for
geologists but for philosophers and metaphysicists. The latter will also
have to consider that, contrary to acccpted statements, the pheno-
menon of life is not exclusively a matter of chemistry. There is
chemistry in life processes, and obviously I would in no way dcny
the importance of chemistry and biochemistry in all living organisms,
but life is not just physics and chemistry; therc are other phenomena,
namely biological transmutations.

All this does not mean that the above is one step forward in under-
standing what life is. On the contrary I would say that it 1s one more
stcp which reveals that life is still more complex than biochemists
think. There is now definite proof that something apart from chemistry
is involved. Lct us beware of generalisations and simplifications, and
let us remain modest, acknowledging our ignorance.

Claude Bernard has said: * When we propose a general theory, the
only thing we are sure of is that all theories are false .. . for with the
growth of scientific knowledge they must be modified, the more so
in the use of less highly evolved scicnces. What characterises a real
scientist is not making discoveries, in which chance can play a large
part, but discovering the laws of phenomena.”
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Chapter 10
CONCLUSION

“That a rovice should dare to contradict the
Masters., that he should cven more foolishly
try to convince them, reveals a rcmarkable
misunderstanding of the world and a juvenile
obstinacy."”

GOETHE.

The quotation from Goethe shows it is always diflicult to make the
““ Masters *” accept what they did not find themselves. Paosillanimity of
spirit exists in many men, even among scientists. Knowledge itself
does not change the spirit, neither does it bring intelligence. The two
are quite distinct, I do not see that our contemporarics are any more
intelligent than were the people of Athens or ancient Rome.

Excessive specialisation leads too many scientists to soc nothing
outside their own field. Today, too few keep their critical faculty intact
or avoid a blind adherance to dogma. It is clear that science today is a
trade; only a minority of those who live by scicnce have the true
scientific mind in which facts alonc matter.

In the preceding pages 1 have presented some facts that no one
has been able to refute or contradict. I have mentioned some of the
great names in scicnce, pcople who stand far above the anonymous
crowd of specialists mass produccd by our cducational system to meet
our present technico-economic nceds. These prominent scientists have
given me support and encouragement and have helped me to publicise
my work by discussion, by their own sork, and by therr lectures and
published articles. For these scientists only facts arc of value; and
since the facts can be demonstrated and proved, they can only be
disputed by people who prefer to appcar unconvinced.

Onec can argue over mechanisms, since we do not know how to
explain all that takes place inside atomic nuclei: everything said
about the forces involved and energies set in motion is se far only
hypothetical. But hypothescs arc applicd to many phecnomena. Even
those who state certain scicentific principles often ignore the onginal
hypotheses and simple stetements and deceive themsclves by words—
words often given as a valid explanation. There are many phenomena
which, to satisfy our Cartesian spirit, we can “‘cxplain™ only by
words. But such a practice reveals our profound ignorance of the
causes of many observed facts, especially in biology. In this science
there are numerous interacting parameters. We are no longer dealing
with sciences termed *“ exact ™ just because they are less complicated.
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Thus medicine is often termed an ““ art ** because those active in the
simple sciences cannot imagine any science other than their own
(biology is too complex and is beyvond them) .. . Evervihing relating
to lifc is very fincly balanced: for example, agriculture is the appli-
cation of centurics’ old obscrvatiens, and has a tradition that should
not be presumptuously discarded in the name of so-called ** modern
science .

To be sure, in some ficlds modern scicnce has made undeniably
rapid progress, but let us not be so fatuous as to belicve it has the
answer to cverything, and that by following certain theories (often
temporary) which disregard established practices we can foresce what
will take place.

I hope that the reader who has recad and understocd this book
will be convinced of the existence of the phenomenon of biological
transmutation which cannot be denied, and that therein is the key
to a host of relating explanations for the many observed facts, which
has been beyond the reach of classical science.

One should bear in mind after reading this present work that the
phcnonmicna of transmutations of clements arc closely tied to the pheno-
menon of life (which docs not rule out other possibilitics as a result
of powerful physical forces). However, onc must not suppose that
the reactions given in the preceding chapters take place automatically
and arc always and everywhere valid. They occur only under special
circumstances, induced by enzymes sccreted or synthesised only under
specific conditions, such as an abnormal rise in temperature.

The task of the doctor, biologist, veterinarian, agronomist or stock
breeder is therefore much more complicated than has been admitted.
For the chemical * treatment ” of humans, animals and plants there
must be present in the cell or in a microorganism an enzyme catalyst.

But the simultancous existence of a transmutable clement and ap-
propriate microorganisms or cnzymes is not always sufficient. For
example, in soil microorganisms must have physico-chcmical condi-
tions favourable for their proliferation. In Low Energy Transmutations
I have shown that the microorganisms which assurc the manganese-
rron bond have very narrow optimal limits of temperaturc and,
especially, of soil pH (= acido-basicity).

An abundance of bacteria in a dormant or enfecbled condition in
a soil too acid or too alkaline will not be effective, and there will be a
deficicncy of mangancse in the plant even if there is a large amount of
it in the soil.

Each case must be studied individually, extrapolation will not work,
because in biology nothing is simple; it is too complicated for those
who arc addicted to simple matters such as *‘ exact* sciences.

99



Chapter 11
AN EXPOSITION OF ATOMIC NUCLEI

“ There are heretical facts. Such facts, be-
cause they put questions and becausc they
disturb the intellectual comfort of many
pcople, must be more fully explained than
others.”

F. Bruno.

WHAT IS ACCEPTED

The internal mechanism of transmutation of elements by biological
action is unknown; likcwise the mechanism of transmutation of a
radioactive clement. We know the result but we do not know what
takes place inside the atomic nuclel. For cxample, no one knows why
a radioactive potassium nucleus (33 K) “explodes™ at an indeter-
minate time, leaving bchind argon which has 18 protons instead
of the 19 of potassium, onc proton of this last becoming a
neutron. The natural radipactivity can be effected even at very
low tcmpcratures.

By a method well known in nuclcar physics, an artxﬁcnal transmu-
tation can be produced by sheck of a slow ncutron (thermal neutron).
This also occurs under very low encrgy; an isolated thermic reaction
at 300°K or 27°C has an cnergy of only about 0.038 ¢V. This nentron
1s able to effect fission of uranium-235 or plutenium-239. Compare
the chemical reaction C + O = CO, + 94,000 calories or 4.1 eV.
In this casc the cnergy is for onc molc; in the previous onc it is for a
single neutron.

! With clements of lighter atomic weights the rcaction follows the
ormula:

A 1 A 1
X + n - Y + H + Q
Z O Z-1 1

and in several types of reaction protons are cxpelled. For instance, we
can go from sulphur-32 (stablc) to phosphorus-30 (radioactive) by
means of a fast neutron; one proton is expelled since we go from
329 10 5, P.
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If the * projectile * is an o« —particle there is the same expulsion of a
proton. Example:

27 4 30 1
Al + He - Si + H + Q
13 2 14 1

and again the reaction:

14 4 17 1
N + He — 9] + H 4+ Q
7 2 8 1

these representing the first cxperiment on artificial transmutation
which was carried out by Rutherford.

Many other examples could be given indicating presence in the
nucleus of less lirmly bound protons capable of cxpulsion under
certain shock. Many physicists accept the presence in nuclei of weakly
bound protons which can leave or enter the nucleus. This cannot be
directly proved; at present we have no direct method of investigating
the nuclear structurc. The internal structure of nuclei can only be
subject for hypotheses, based on indirect results and deductions from
obscrved cffects. Here Bayces’ law applics; this states that starling from
causes wc are able to predict, under identical conditions the effects
cannot be reversed. However, our knowledge of the atomic nucleus is
still only hypothetical. Many of the hypothescs arc invalid after last-
ing only a fcw years.

But we can accept the presence within the nucleus of some protons
which have a partial freedom of movement. For such protons all
hypothescs of average binding encrgy of the nuclcon are invalid. If a
calculation is made starting with the expulsion of these protons the
valuec cannot be extrapolated to other nucleons. One can therefore
statc that (his concept, which is regularly given in all nuclcar physics
textbooks, has no mecaning. The Nobel Prize winner Pauling, in 1964,
showed that if a uranium-235 nucleus splits in two parts (3 of nucleons
in the heavicr part, and 2 in the lishter) it is because the nucleus is not
an assembly of nuclcons bound to each other by an identical energy
(otherwise fission would follow the law of chance); the nucleus is
heterogencous and the nucleons are energetically bonded to each other
In scparatc groups, but these groups are more loosely bonded between
themselves. We have called such groups “ nuclearons’ = nucleon
groups.

We published this concept of nuclear heterogencity in 1960.

OUR DIAGRAMS AND THE THREE KINDS OF BIOLOGICAL
TRANSMUTATIONS

A large amount of converging data took us to the belief that
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nucleons first group themselves into a “ core” with a maximum of 5
protons (we arc not considering ncutrons, as in the various isotopes,
but only the protons which characterise tne naturc and the name of an
element).

Protons exceeding S (thercfore beyond boron, ;B) in number are
arranged in a sccond orbit outside the core. Thosc in this sccond orbit
secm to be less firmly bound than those in the first and do they
perhaps constitute thc mobile protons? In a nucleus made up of
several of these primary cores these protons would be able to move
from one core to another. Such cores would thercfore be a type of
‘““sub-nucleus ”’; the nucleus itself would not bec homogencous but
granulated, cach *‘ grain ”’ being a nuclearon.

O

O O
o °g
l@ QJ

N2 molecule NO molecule

Fig. 21. Left, the two nuclei of the N, molecule. One (H+) proton attaches
itsclf to the upper nucleus of this molecule. We then have the new molecule
on the right, which is NO.

Thus carbon C would have a core of boron with one external
proton; nitrogen N with 2 external protons; oxygen ;O with three
external protons, etc. up to a maximum of 5 in the external nuclear
layer. Beyond Z = 10 (10 protons) there would be two groups (two
nuclcarons) bonded together but remaining distinct from cach other.
Thus sodium ;,Na (5 + 6 protons or ;B + ,C), followed by mag-
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nesium, , Mg (6 + 6 protons or ,C + ,C) ctc. Beyond Z = 18 there
would be three *‘ primary ™ groups or 3 nuclcarons, for example
1»K and ,.Ca).

Wce limit our exampics to these reactions and exclude clements
heavier than calcium which are less frequent in biology. We can now
distinguish the threc types of transmutations:

(1) BY DISPLACEMENT OF A PROTON INSIDE A MOLECULE

Take the molecule N.. It is formed of two atoms of nitrogen (mon-
atomic nitrogen is unstable, it is either bonded to one or more other
atoms or to itself). In the molccule the distance between the two
nuclei is 1.12 A. (The third decimal place is doubtful, so we give only
two.) Each atom has its own nucleus, and cach nucleus is surrounded
by its layer (K-orbit) of two clectrons kept equidistant from the centre
of thc molecule by clectrical attraction between positively charged
nuclei and negatively charged electrons. This is shown diagramatically

in Fig. 23.
[ c
c<! i °:i
T ! ° O
- |
L7 I/ o
N2 CcO

Fig. 22. Diagram of two scparate nuclei: left, nuclei of the N, molecule; one
proton of the upper nucleus travels in the direction of the arrow. and is
captured by the lower nucleus. We then have the molecule on the right, CO.

The planc of rotation of electrons in the K-orbit is perpendicular
to the axis joining the two nuclei. Observe the nuclei revolving one
around the other so that rclatively the clectrons of the external layer
(in the outside orbit) form an cnvelope which apparently revolves
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around the nuclei. (This could be compared to a circle of fire made
by a person spinning round while holding out a flaming torch.) Of
course this is only an illustration to help explain the phenomenon. The
electrons in the K-orbit revolve with the nuclei inside the orbit formed
by cxternal eclectrons. A complete schematic representation would be
similar to Figurc 6.

F——-

NO molecule

K\ -

s P nucleus

Fig. 23. Above, the NO molecule; the two nuclei approach closely, and we then
have the P nucleus (below).
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Let us assume that by an action involving energy (duc to an enzyme)
a proton bccomes displaced (see Fig. 22 arrow) by vibrations rcaching
a resonance pecak (vibration frequencics of nuclei inside a molecule
are in the infra-red range). At the instant when the proton comes
closest to the lower nuclear core, due to the cffect of the clectron layer
K it is trapped by the nucleus. Thercupon the higher nuclear core
has only onec cxternal proton while the lower core has three. The
upper onc becomes carbon, .C ;N — ;H : =: ,C) and the lower one
becomes oxygen, O (N + H :=: §0). The distance between the
nuclci of C and O is then stabilised at an average of about 1.09 A.

It is seen that no change has occurred in clectron arrangement;
cverything has taken place within the electron envelope and inside the
molecular orbit. There has been an internal movement of only one
proton; the total number of protons, neutrons and electrons remains
unchanged. There was necither an cmission nor an absorption of
particles. We have indced a transmutation, as the nitrogen has become
carbon and oxygen. The shorter distance between the nuclei indicates
that the whole structure is now more compact and has a higher cnergy;
in fact it had been nccessary to supply cnergy. Here we are in a
situation wherc a molecule of nitrogen is substituted by a molecule of
carbon monoxide. This would cxplain the findings concerning respir-
ation of nitrogen activated by an incandescent metal which leads to
formation of carbon monoxide in the body.

It is evident that this phenomenon is not in accordance with the
tecachings of classical nuclear physics; but this does not imply that
the problem of thcoretical study of the energy involved is resolved.
Physicists have advanced certain cxplanations—incomplete—which
will not be considered herc. They admit to being confronted by a new
phenomenon.

(2) ABSORPTION (or rEJECTION) OF A PROTON
Let us consider again the diagram for nitrogen, N,.

Wc know that in chemistry there are reccivers and donors of
protons. Thercforc by the action of cnzymes there should be the
possibility of taking away or adding a proton. Lct us assume a proton
(coming from outside the molecule) manages to join the nucleus on
the right; it then has a total of 8 protons. Therefore the nitrogen has
become oxygen and the N, molccule has become NO: the distance
between the nuclei, formerly 1.12 A is now 1.15 A (Fig. 21). (The
cnergy is reduced and is exothermic.).

(3) APPROACH (or separRATION) OF NUCLEI

(a) Let us look at the reaction ;N + O :=: P (Fig. 23). We
start with the molecule NO. By resonance due to external cnergy,
when a certain high cnergy level is reached the nuclei (with their
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K-layers) come so close together that the clectrons of the K-layers
repel cach other. When onc clectron comes quite close to another
revolving in an adjacent orbit (we have said that the K-orbits revolve
between the nuclel) the two clectrons form, in fact, two paraliel cur-
rents, in the same direction, and attract each other by an clectro-
dynamic intcraction until the electrostatic repulsion bccomes more
powerful and breaks up the K-orbit. Pauli’s principle is applicable
here: the two electrons which repel cach other are those of diffcrent
spin and are thrown into a higher orbit. The total number of electrons
does not change but there is a rc-arrangement in the orbits other than
K where two clectrons of opposite spin remain; the re-arrangement
in the orbits further away requires only a low energy.

But the two nuclei which came close together (sintering) are now
fixed to each other by the nuclear force. The clectrostatic force of
the two electrons—which form the sole orbit K between the two ““ sub-
nuclei ’—also act on them. So there is a new arrangement formed of
one nuclcus of N and one of O practically united; this is the phos-
phorus nucleus (;N + O :=: ,;P). The rcaction liberatcs an cnergy
of several keV (according to a thcoretical study by the physicist L.
Romani).

We explain thus how a proton attached to a nitrogen nucleus be-
comes an oxygen nucleus: it means that if the second nucleus of the
N. moleccule gets another proton, there are in fact two oxygen nuclei:
g0 + O :=: ;4S but the same schecme can alsobe: ;P 4+ H : = ;S.

(b) Let us now take the molecule of MgO.

We will thus extend the plan to a heavier clement, one having a
group of three attached nuclearons. We know that Mg :=: 2 x
C significs that two attached carbon nuclei are equivalent to one mag-
ncsium nucleus (this has been confirmed in a particle accelerator by
projecting a C nuclcus onto a C target). In the molecule MgO, the
distance between the Mg and the O nucleiis 1.75 A.

By thc action of cnzymes there can be a nuclear attachment similar
to that in the preceding case, with the O nucleus joining up with the
Me nuclcus formed out of the two C nuclei. The result is calcium:
Mg + O =1 ,Ca.

REMARKS ON THE CALCIUM NUCLEUS

We see that the calcium nucleus can be considered as formed by the
union of onc magnesium and onc calcium nucleus, and we have
described a number of experiments showing the origin of calcium
starting from magnesium.

But of this group of three adjacent nuclearons, the two on the right,
carbon and oxygen, may stay togcther; in which case .C + O :=:
131, In this grouping we can arbitrarily say that Ca is cither Si + C
or Mg 4 O. Expcricence tells us that nature is able to make Ca from
Si; similarly 1t is scen that Cais K + H, or K is Ca — H. This shows
us that in fact the Ca nucleus 1s always the same; our systcm of
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artificial classification compels us to write different formulas in order
to conform with scientific practices.

(4) EQUIVALENT MEANS OF TRANSMUTATION

Since protons possess a certain freedom of movement within the
nuclei, at a given point in their rotation we can quite casily attach
them to one or other *“core ™. The number of protons does not alter
and there is no change in the total internal encrgy. What is shown
in the diagram is an exact moment in the varying position of the
protons. For cxample, we can likewise represent silicon by two N
nuclei, or with a slight internal displacement of one of the protons
during rotation, by C + O. Does this perhaps explain the presence

(-)if (g)r';lphite in siliceous rocks, due to the Si nucleus splitting into C

PN

g
15K = yNa + g0 I9K=|2Mg+7N

Fig. 24. Equivalent schemes: left, one of the O protons goes to B; O then
becomes N, while B becomes C. We then have the equivalent Mg 4 N in the
piace of Na + O. (Note that if N picks up an extra proton from outside, it
becomes O, and we would have | K 4+ H :=: ,,Ca, which is also ;,Mg +
<0, or again we have in total the protons of the NaOH molecule. We see that
K s also Al + C)

We say that if one proton is taken away, aluminium remains. There-
fore starting solcly from the N, molecule we have the clements to
provide silica, alumina, aluminium solicates, clay, ectc., all of which
existed in Primary rocks. At a further stage were the Secondary
rocks, since 1,81 + (C : =: »Ca. We also mention the passage of iron
to mangancse by a simple loss of one proton. Experience shows this
can be effected by the streptomycetes which can take away a proton
from the iron. The reverse process occurs in seed germination, where
25Mn -+ 11’1 .= che.

Let us take the cxample of an clement with three nuclearons,
potassium (Fig. 24). This could be ,,Na + ;O(and ;,Na : =: ,B +
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¢C): if one of the protons goes to B, thecn O becomes N and B
becomes C. K is then represented by N + C + C. In fact both these
tracks are possible in biology. It might also be said that ;N + ,C
: = ;;Al which leads to ;6K :=: ;;Al 4+ (C, but this reaction has
not yct been observed in biology. Theoretically it cannot be excluded.

(5) LAW OF EXCLUSIVITY

In the previous reaction, we have a case of exclusivity, a subject
we have so far not considered. It was dealt with in our first book in
1962. For simplification we take only the protons. Neutrons should
not be omitted; they have their own laws. For an unknown reason
(probably because there is no equilibrium between spins in opposite
directions when there is an odd number of protons) in order that
the nucleus remains stable the number of neutrons must be higher than
the number of protons. (If Z is an even number, stability is maintained
up to Z = 20, which is calcium. Beyond this a higher number of
ncutrons is nceded.) Only lithium 6 and nitrogen 14 are stable with
equal numbers and odd numbers of protons and neutrons. They are
called odd-odd, because both protons and neutrons have odd numbers.
Higher than Z = 7, two odd numbers are no longer stable. The stable
elements where Z is an odd number will always have at least one
supplementary neutron. Commencing with chlorine where Z = 17,
there could be either 1 or 3 supplementary neutrons making a total
of 18 or 20. The total can never be an odd number, since this would
mean an odd-odd (radioactive). Thus chlorines 35 and 37 are stable
but chlorine 36 is not. As the nuclei become heavier, the number of
supplementary neutrons increases.

Nitrogen 15 is stable (it is not an odd-odd); aluminium with an odd
Z is only stable with 14 neutrons. Up to Z = 17, where Z is an odd
number there can be no more than one supplementary neutron. In
elements where Z is an even number there can be only one supple-
mentary necutron for C, so we have the stablc isotopes Carbon 12 and
13. (Oxygen can have two supplementary neutrons, giving stable
isotopes 16, 17 and 18.) If aluminium is formed by C + N we have
the following combination of nucleons:

26 (12 + 14); 27 (12 + 15or 13 +14) and 28 (13 + 15).

26 and 28 must be discarded as there are 13 protons and an even
number of nuclcons would not be possible without an odd number of
ncutrons. Therefore for aluminium the only stable combination is
22 Al (Similarly with Si, the only possibilities for obtaining

27 28 1 29 2
Al are Si — H or Si — H).
13 14 1 14 1

We now look at K, which might come from Al +C. As there are
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both **C and »*C we can have: ’Al + 2C :=: K (possible and

stable) or ?’Al + 13C :=: 4K (radioactive for a very long period:
1.3 X 10° years).

In the same way ,Si :=: ;N + ;N, and as we can have *N
or *N there can be for Si either ¥N + N :=: 28§j or ¥N + 3N
1= %§j, or ¥N + BN :=: %§j; these are the only stablc isotopes

c;f Si. Similarly only 2C and **C are stable, so Mg will be 2C + 12C
r=:*Mgor *C + 3C :=: Mg or *C + 13C :=: Mg, which
are the stable isotopes of Mg.

(6) AN EXAMPLE OF THE ENERGY INVOLVED

We have seen in the N, molecule that the distance between the two
nuclei is 1.12 A, and that it decreases to 1.09 A in the carbon mon-
oxide molecule CO. This implics energy to effect the change from
N, to CO. We have also seen there is very little difference in
ionising potential between these two molecules; the total energy bond-
ing the electrons to the nucleus of 112 eV is higher in the CO mole-
cule. Therefore there is only a slight difference in internal energy
between these two molecules and in no way comparable with the
tens or hundreds of MeV occurring in nuclear physics. In
this reaction only one nucleon is displaced; the *“lost” proton has
moved from one nucleus to the other within the same molecule with-
out disrupting the electron envelope. This transfer of a proton is
apparently connected with a resonance effect since we know that
the distance between the nuclei varies by an average vibration fre-
quency of 3.5 X 10*. It has been established that displacements
of protons within a molecule are not instantancous but are of the
order of 10-** seconds. As these two scparate values are within the
same range, could this vibration in fact be the *“ transfer wave ** for
the proton?

We say that if a transmutation takes place by incorporation of a
supplementary proton, this proton can only come from outside the
molccule, that is from another molecule. This means travelling a
longer distance at a reduced speed because it has to pass the electron
shcath (the molecular orbit); in this case it has been cstablished
]that the reaction takes about 10-° seconds, and lasts 10,000 times
onger.

From the foregoing example it will be realised that an energy value
of 112 eV is needed for a transmutation effected by internal displace-
ment of a proton. In fact we do not know what happens in the
nuclei; there could be a recurrent action caused by enzyme activities;
or this displacement could be a result due to violent action between
opposing forces, such as takes place in chemical reactions. In some
cases we are beginning to asses: the high values of energy produced
by opposing forces in very short time periods, and recording them by
ultra-fine measuring techniques (up to 10~ scconds). But these high
cnergy values are rare and the most frequent ones seem to be in the
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range of 10-° seconds which is alrcady evoked by the transmutation.
What we write down as a chemical reaction is only a concept; it
docs not show what actually takes place. We obscrve an initial stage
and a final stage and we know nothing of what rcally happens. We
can only measure the total energy libcrated by opposing forces and
not the cnergy liberated at any particular moment,

In the transmutation reaction just given we stated that when the
molecule N, changes to CO there is 112 ¢V energy more at the end
stage than at the initial stage. This is all we can say, but we can
also say that when one element increases, another decreases; by this
we are led to think that there are probably two nuclecar reactions of
opposite directions shown only by the ensuing difference in energies
of each of them.

By the above examples we have wished to show the following:
that only little energy has been expended; that nuclear reactions of
opposite directions are linked and nearly compensate themselves; we
can assume that they occur in the manner of oscillating internal dis-
charges caused by a recurrent very low cnergy which leads to a
vibration resonance of the molecular nuclei. In our view, these re-
actions are quite distinct from those applied to isolated atoms by
classical nuclear physics. An altogether different phenomenon is thus
involved; as the acting encrgies arc out of proportion thus confirming
that there is a quite different process. The laws of this phenomenon
should be specified on the basis of theoretical physics; several physic-
ists are already working on this problem.

CONCLUSION OF THE PRESENT CHAPTER

This book presents only an imperfect view of the reasons why the
physics of living matter is different from that of dead matter. But we
must draw to a close. We do not claim to have formulated a theory
of biological transmutations; but these transmutations exist; we only
point out a possible linc of theoretical research, and without claiming
to have solved everything.

In this chapter our only aim was, in the face of our ignorance ot
the internal nuclear structure, to present certain hypothetical concepts
which might bring about a better understanding of the mechanism
involved in those structural changes.

We indicate examples, mcans to materialisc what is inaccessible
to our scenses. Other examples could be quoted and this we have done
in various works, but it is essential (o note that the atomic nucleus is
not a homogencous collection of nucleons; we have written about it
since 1960, as there is no other way of cxplaining the transmutations
we have observed through irrefutable cxperiments: there are prefer-
ential collections strongly bondcd which cannot be separated by
enzymes; for instance: Oxygen forms a powerful block which passes
from one nucleus to another resulting in a large number of trans-
mutations with = O (and with the ** elementary ™ particle, the proton,
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=H). We do not intent to give a complete study of thesc theoretical
aspects with this book; but it is absolutely necessary to understand the
principal reactions recorded in order to know when and how to apply
them.
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Chapter 11
THEORETICAL DISCUSSION

“ What right have you to say to a fact: go
away?”
Vicror HuGo

“ A reasoning can never be opposed to a
fact.”
LACORDAIRE

“ One must be particularly obstinate to argue
against facts.”
PROFESSOR DELBET

The reader may omit this final chapter. It adds nothing by way of
practical information to the subject of transmutations as already con-
sidered, but it should serve to preparc thinking persons to refute
opponents; though generally such opponents are viclims of a system,
and it has been said that their opposition will only disappear when
they do. Also, as the wise La Fontainc has said :

‘“ Est bien fou du cerveau qui prétend contenter tout le monde et
son pére.” (** Whoever claims to please everyone and his father is a
fool.”)

On the other hand, he who objects without prejudice is entitled to
explanations, because his objections are usually based on a priori
judgements. He has not made a serious study of transmutations, but
has only heard of them in conversations or on the radio or through
incomplete and simplificd written articles.

Professor A. Furon of thc Sorbonne wrote in Revue Général des
Sciences, April 1963: ‘the rapid advance of scicntific knowledge
precludes all orthodoxy and conformism.”

We should be surprised at nothing, as long as what is rcported can
be demonstrated to be so; it is only the results that matter, not the
theorics.

The preceding pages have shown that transmutation of elements
in biology is in no way opposed to chemistry. Chemistry is a science
which deals with displacements of clectrons in the peripheral atomic
Jayers; it is the science of molecules, not of atomic nuclei. The pheno-
menon I have demonstrated involves an alteration in structural ar-
rangements of atoms induced by enzyme activities in living matter. It
takes place within the atomic nuclei; thercfore it is a new science,
quite distinct from chemistry. Chemistry is only a visible extension of
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this new science to our perception and it is the application of chemis-
try, the final stage, that establishes that transmutation occurred.

The objecctions of chemists can therefore be casily met. They are
mistaken; the phenomena studiecd—and the chemists should read this
book, in fact they should be obliged to read it—will show them that
chemistry is not in question, that transmutation involves a field of
stuay foreign to them. and that I reject no aspect of truc chemistry
which is strictly limited.

On the other hand, therc arc opponents amongst atomic physicists.
This young and presumptuous science also covers atomic nuclei;
therefore there is a relation between its field and the one with which 1
am concerned. But the physicists are also mistaken; they postulate by
calculations which they desire to be immediately accepted. Unfortun-
ately, none of their calculations are valid, because when applied to
biological transmutations their underlying postulates are false. Also
they forget the starting points for these postulates.

A growing number of eminent physicists are objecting to the claims
madc by too many of the specialists in nuclear physics. The nuclear
physicist Madame Tonnelat has written: ‘““ This engulfing of theory
by formalism, and of physics by mathematics is nothing new .

They have wanted to apply to biology laws of physics which ob-
viously have never been considered in a biological context. A number
of examples can easily be given.

Professor H. Prat, of the Faculty of Sciences has written: * In fact
all our physical and biological laws have been more or less based
on an implicit acceptance of the idea of identity. They all must be
reconsidered and reformulated.”

Statements by the physicist Brillouin could also be quoted. For
cxample, relative to repair of tissues and reconstitution of parts of
the body in a lower animal: ‘ This is why so many scientists con-
sider our present physical and chemical laws do not explain such
strange phenomena.”

The theories of Einstein have never been considered from a bio-
logical viewpoint. Even J.-M. Levy-Leblond, professor at the College
of France, wrote: “ The theory of General Relativity . . . is character-
ised by having very few points of contact with concrete physics.”
Many physicists dispute the existence of even these few points which
the Relativists claim as proving their law. These physicists consider
that the results presumed to support the theory can very well be justi-
ficd by other better established theories. R. H. Dicke in The Theoreti-
cal Significance of Experimental Relativity, New York, 1965, wrote:
“ At the present time there is disillusion with the infatuation which
has arisen from these proofs.” In France one hcars of ‘ disruptive
aspects of physics” and of a *‘‘possible breakdown of Einstein’s
theory ’’; in England “a new look at the fundamentals of relativity
may be called for,” etc.

In atomic physics, dogmatic and pucrile generalisations have been
attempted in order to bring everything into Einstein’s theory of Special
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Relativity. This has led E. C. Zeccman, of Cambridge, to write: “a
science often disintegrates in chaos because of an accumulation of
new experimental evidence which contradicts existing thcorics. To
give only onc example, at this time nuclear physics is losing its
way.”

The more “reserved ™ scicntists declare: ¢ Einstein’s equations
remain valid, but it now appears that they are, perhaps, incomplete.”
(The Sciences, July 1964, publishcd by thc Academy of Scicnce of
New York.) Others make statements such as: *‘ Subjection of our
ideas to a fresh examination and a complete revision lead to the
conclusion that there are adjustments to be made in the theory of
Relativity.”

But it should not be thought that I am against Einstcin. I am only
against the unreasoning disciples who have not understood their
master and have wrongly applicd the laws for which Einstcin had set
clearly defined limits. His laws are valid only for phenomcna con-
forming with his initial postulatcs. In other contexts they only lead
to absurdity.

Einstein was careful to insist on this aspect of his laws, but who
now reads Einstein? One rcads books on relativity, some written by
professors who do not understand the subject, who mechanically apply
calculations based on false premisces.

Einstein himself said: ‘ The validity of the law of Relativity should
be accepted only when applicd to certain specified bodics, Galilean
bodies; those having a rectilinear uniform movement without rotation;
and not to others having differcnt movements. It is within this mcaning
that we speak of the law of special Relativity.”

Of General Relativity, he said: * The frequently stated law of con-
stant speed of light in vacuum, which is one of the two fundamental
assumptions in the Theory of Relativity, is not of universal appli-
cation.

“ Its results are valid only when the influence of the fields of gravity
on the phenomena can be ignored.

““ The physical interpretation of the Euclidcan spacetime continuum
.. . was made possible by the law of constant specd of light . .. which
could not be sustained by the thcory of General Relativity.”

In fact his law of Special Relativity was only applicable to a
rectilinear and uniform movement.

One could continue to show that Einstein was well aware of the
need to set limits to each of his theories. The law of Special Relativity,
with its formula E = mc?, is applicable only if the respective speed
(““c” in the formula) of light or electro-magnctic waves is constant
and equal to approximately 300,000 km per second and if no out-
side ficld modifies this speed, (he had only considered gravitation
forces). But it is a serious error to seek to apply this law when external
fields modify the spced of the wave. Such changes may occur for
various rcasons. In an ionised atmosphere the wave specd is about
the same as that of light waves but only at very high frequency; at
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low frequency, the upper ionised atmosphere, the speed is around
50,000 km per second. The assumed speed. on which calculations for
studying alomic nuclei are based, has not been ascertained to be the
spced of light. The presence of protons also gives risc to a strong
lonisation, and there arc yet imperfectly known intense fields. More-
over, genuine physicists know that Einstein's laws were formulated
for continuous magnitudes. There arc diflicultics in applying them
to certain aspects of the atom where the particles are of varying mag-
nitudes; quantum mechanics would here scem a more fruitful ficld of
study. So the objections of certain physicists to my work do not merit
attention. A large number of them rccognise this and try to find a
satisfactory physical explanation within the framework of our present
knowledge.

‘“ Satisfactory  explanations always come later. Mcanwhile, it is
enough to note that none of the current classical theories are entirely
applicable to our work. The facts are there, indisputable, and no
valid opposition exists.

It has been obvious for a long time that physics and chemistry of
today are unable to explain life. Life is a struggle against certain
physical laws such as entropy, or the brecakdown of energy. Entropy
brings ccll degradation, levelling down of energy and death. It is
recognised by many scicntists, to cite them all is impossible. In Vie,
Matiére et Information, by Brillouin, published by Albin-Michel,
Paris, 1959, the author writes: *“ The law of Carnot is essentially
a sentence of dcath: it is ruthlessly applied in a world alrcady going
to die. Life, for a limited time, postpones this decath sentence.”

Gabricl Bertrand, whose name is associated with the study of trace
elements and with whom 1 worked at the Conscil d'Hygicne in Paris
for sixteen years, said, when I told him of my conclusions on trans-
mutations: * You prcach to the converted.” He had alrcady written
in Atomes, July 1948: ** We should accept that spontancous gener-
ation, even of the simplest organisms, remains a mystery as difficult
to explain by biochemistry as by microbiology. Does this mecan we
arc confrontcd by an insurmountable barricr? I do not think so.
Combining their cfforts with those of the physicists. contemporary
chemists have worked out certain transmutations of clements.”

He realised, therefore, that biochemistry could not explain cvery-
thing, and that transmutations must be taken into consideration. But
he did not go into the subject very deeply: he was thinking only of
the radioactive transmutations in nuclear physics. (Bertrand wrote in
1948, the first atomic bomb was in 1945.) However, it must not be
said that I introduce a mectaphysical concept of *“vital energy . 1
have dcvoted my time and efforts to a demonstration of facts sup-
ported by biology. I appreciate that an investigation of this pheno-
menon (transmutations) in conjunction with physics has not yet
rcached a stage where a definite opinion can be formed. I cannot
thercfore take any fixed position regarding the type of cncrgy in-
volved in these transmutations. Many books arc devoted to the study
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of biological energy, but the subject contains too many unknown
factors to permit an cssential understanding. It is not sufficient to say
that this encrgy resulis from a chemical action of ATP (adenosine tri-
phosphate).

The exact nature of the encrgy concerned in these transmutations
is unknown. Friends in the physical sciences have attempted to find
an adequate explanation—one within the confines of present day
physics. I will not report their respective working hypotheses—which
arc varied—becausc, for the time being, I consider that a full and
satisfactory picture of the phenomenon is not yet possible, either
quantitatively or qualitatively. So far only outlines may be seen.

Einstein himself, before he died, had come to realise that his theory
of General Relativity might not be of * general ” application because
he did not succeed in applying it to all phenomena. He declared that
in his opinion, God did not play just onc game but four or five.
Einstein’s theory is incompatible with clectromagnetism and with
certain aspects of quantum mechanics (without counting the fact that
there are two different and opposing schools of Wave Mechanics).
We have not yct been able to *“ build a bridge > between these theories
which are not only divergent but, on several points, fundamentally
opposed, though on others they are complementary. In 1964 de
Broglic wrote that quantum mechanics ‘““does not really give a
reasonable explanation of certain essential experimental facts, and
must be revised.” (La Theorie Dynainique de la Particule Isolée,
Gauthier-Villars, Paris.)

Before he died, Einstein was of the opinion that there were several
quite distinct thcorics, each onc applicable in its own special area.
Today there are many passionate adherents of General Relativity,
but also many who flatly oppose it. Physicists are divided, and I for
one do not attecmpt to bring them together; the only important fact
is that none of them has becn able to prove to me that I am wrong.
Even the law of Special Relativity cannot do this. No one has been
able to show that the law applies in biology or that the basic assump-
tions utilised by Einstein are valid for biology neither does it apply
fully inside the atom where there is something different.

It is generally accepted that in the atom there are both electro-
magnetic and clectrostatic energies; but the electrically charged and
displaceable particles (protons) move on their trajectory just like
electric currents. In the diagram we have presented of the nucleus,
the electrostatic activity of the particles is accompanied by an oppos-
ing electrodynamic activity. There are parallel currents in the same
direction, attracting cach other. This has been described in our pre-
vious books since these attracting electrodynamic forces are not men-
tioned in classic works on nuclear physics, which only speak of repel-
ling forces between nuclear particles, in accordance with Coulomb’s
law. However, three years after I had exposed these forces, research
scientists at the California Institute of Technology reported that these
forces took part in weak interactions, evaluated as equal to 10-%°
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times that of gravity in a nucleus and 10-* times weaker than the
binding force between protons and neutrons; but I have some
reservations on the method of calculation adopted.

Inside the atom nucleus there are also * strong interactions ’’; these
arc the bonding energies between nucleons. These bonds, to which, in
certain aspects, Einstein’s theory of Special Relativity applics, have
been the subject of much investigation. But again, though Einstein’s
theory may be valid for this particular case, it is a mistake to general-
ise by saying, for example, that matter can be transformed into energy.
This statement is false, even though it is found in practically all text
books on nuclear physics. We know only how to use the bonding
energy between nucleons (which seems to come from the * mesons ).
But matter is not transformed into energy; matter is essentially com-
posed of protons and neutrons, and in atomic fission, the nucleons
do not disappear, but are found intact in the fission products. If some
ncutrons are expelled they are not destroyed. For matter to disappear
it must be opposed by anti-matter. To say so much energy is used up
by the breakdown of so many kilograms of uranium is not true. First
we would need to supply an equivalent energy for an anti-matter (or
rather a matter-anti-matter coupling, since it is not possible to create
a proton, for example, with energy). This means that creation or
des]truction of matter is a fiction, but one that is taught, unfortun-
ately.

Besides, the word ““ matter ” has no exact meaning; we just do not
know what matter is; we do not know what a proton or an electron
is made of; the word serves only to cloak our ignorance. Matter has
not been proved to come from energy. The physicists come out with
various hypotheses; L. Romani even questions if what are termed
particles are not actually the gaps in the encrgy supply.

The ‘‘ weak interactions ’” in the atom nucleus are only now being
studied. Interactions occur in natural radioactivity but in some condi-
tions they are still weaker (for example in disintegration of the K-
mesons). They are imperfectly known, and are of a *‘capricious™
nature, meaning that they cannot be explained by any former laws.
We are ignorant of the forces giving rise to these energics and of the
laws governing weak interactions. (The physicist R. de Puymorin con-
siders that they result from known forms of energy and should not
be scparately studied; they could in some way be forces of slightly
different amplitudes in opposite phases.)

Inside the atom nuclei there may, perhaps, be other cnergies of a
totally unexpected nature. For the time being, the analytical investi-
gation of the nucleus has reached a decad end; a full consideration of all
relevant factors is rcquired. Be that as it may, if the low energy trans-
mutations we have demonstrated can be explained by a coherent
theory of current physics, such a theory must, in my view, be sought
in the field of weak interactions. And this would be quite inconsistent
with classical nuclear physics with its hypotheses based on powerful
interactions.
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With weak interactions, the established laws arc completely upset;
therc is no assurance of conscrvation of cncrgy, thc mass/cnergy
cquivalent docs not exist; and it is possible to have a simultancous
variation of mass and cnergy in thc same dircction (sce Low Energy
Transmutations). Even with strong intcraction there can be a simul-
tancous incrcase in both mass as well as cnergy. This has becen demon-
stratcd by J. Dcbicsse, director of the Centre for Nuclcar Studies at
Saclay, with regard to thc cxchange of pi-mcsons (= or pions) be-
tween protons and ncutrons: “ Apparcntly these mesons are emitted
by a rapid incrcasc of mass and cnergy in the system.” Brillouin also
has written: *“ No onc denies that conservation of cnergy is an experi-
mentally proved fact, but no onc gives us the right to attributc more
generality and more importance to this principle than to the experi-
ments which demonstrate it.”

It was rccogniscd in 1964 that weak intcractions violate the law
of time symmetry. This law statcs that the force between two moving
particles is the same if their spced is reversed, providing that the
dircction of thcir rotation is also reversed. This law is valid for
gravitation, for clectro-magnctism, and for the powerful reactions
(the so-called nuclear forces); but in wecak interactions we are con-
ccerned with a quite different and unknown form of cnergy; remember
also that the law of parity is violated.

Thus, little by little, the more cminent atomic physicists® are making
public statcments to the cffect that in the atomic nuclcus there are
unknown factors not in accordance with theorics cstablished accord-
ing to the earlicr state of our knowledge. The departure from the law
of time symmetry in thc brcakdown of meson K°. would involve
an cnergy of only 10-% eV; could not this be regarded as an approach
for the study of ncgative cntropy of life? It would be a confirmation
of what Bergson wrote: *‘ All analyses show that life is an effort to
reclimb the slope which matter descends.” Only the pretentious and
those tied to childish dogma can say they know cverything, and, in
thc namec of ‘“well-known laws ”, which they generalise, forgetting
the hypotheses on which these laws were based, reject as impossible
biological transmutations and all other low cnergy transmutations. But
there they arc on territory they have not explored, and of which they
know nothing. * This explanation (of vital phcnomena as interpreted
by physico-checmical laws) is accepted as dogma by a certain material-
istic school.” Brillouin.

The genuine scientist who docs not know my work makes no
pronouncement on it. One should only judge what onc knows well;
the rcading of one article in a review is not enough. A true scientist
will never contest any aspect of my work unless he has himself
repeated some of the experiments I have described. However, no one
has bcen able to prove me wrong.

Those who deny the facts without testing them, should not interest

'Those of good faith, for not all of them are. Science has become a trade
and no longer a vocation; scicentists arc in no way * supermen .
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us; they will always deny, whatever the evidence, since that is their
nature, but it is not they who will read this book. May those who
doubted through lack of precise facts find in the preceding pages
sufficient material to convince them or, if not, to incite them to make
their own investigations before coming to a verdict.

An open-minded scientist is modest and will acknowledge his ig-
norancc. In the ficld we have touched upon there is yet much to
explore. It is a ficld worthy of close investigation and constitutes a
grcat opportunity for young research workers. One thing is sure, here
arc experimental results; if they cannot be explained and fitted into
the ““accepted ”’ laws, so much the worse. In that case we will wait
for the laws to be changed, and, meantime, make use of the rules
already admitted.

Those who bclicve that facts can be rejected if they do not conform
to an “cstablished law ”’, should remember the intellectual courage
shown by the great English astronomical physicist Hoyle, famous for
his theory of the stationary universe. He has now rejected the theory
which made him famous, (Nature, October 9th, 1965): ‘ Recent
Developments in Cosmology ). By a process of self-criticism, he
found that the results which led to the discovery of * quasars’ no
longer permit acceptance of the hypothesis he utilised twenty years
previously. (Sce also Sciences, December 1965.)

Hoyle states: ‘“ Recent progress has reinforced this conviction and
the general opinion tends to agree that the equations in physics have
a common singularity >’; but he will not generalise. On the other hand,
I see no objection to the assumption that present laws of physics are
incomplete, which they almost certainly arc. The problem therefore is
to modify these physical laws in order to prevent this universal sin-
gularity or, in other words, to prevent the collapse of physics.”

It 1s not only classical physics that is in danger. Hoyle recognises
that if future obsecrvations confirm that physics has taken a wrong
direction, *“ The properties of matter, the laws of chemistry, for
example, would be completely changed.”
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SUPPLEMENT TO THE ENGLISH EDITION

We give, as an additional example, thc summary of an experiment
that the author conducted (after the publication of the French edition)
to ascertain whether the increase of an element in an animal is the
result of its extraction from its environment :

NON-ZERO BALANCE OF PHOSPHORUS AND COPPER IN
THE LOBSTER AFTER MOULTING

REPORT ON AN EXPERIMENT

Lobsters (Homarus vulgaris, or H. gammarus) weighing about
200g. in the inter-moult period, are placed in tanks of normal sea-
water until they have finished moulting. Lobsters of this size, moult
about twice a year. Just after moulting, one of them was removed
from the water, wiped, weighed and then incinerated in an electric
oven at 500°C. The ashes were treated with HCI (17.5 pure HCI in
500 cm?®) and the analyses, for different proportions, were carried out
in this solution.

Another lobster, as soon as moulting was finished, was weighed
and then placed in a tank of sca-water that had not contained another
animal: its normal content of phosphorus and copper was therefore
complete.

This water originally contained 1.27 g/litre of magnesium which
was reinforced by the addition of 4 magnesium chloride and 4 magnes-
ium sulphate, so that the Mg content rose to 2.71 g/1 (average result
of two methods: by black criochrome complexometry and by yellow
thiazol colorimetry). This yield is only an indication, and can largely
vary. The calcium of this water had been precipitated by chloranilic
acid, to give 50 mg/1 instead of 430 mg/1 in the unpurified sea-water,
and the pH was adjusted with soda to 7.35 to start with.

The lobster was left for seventeen days in this water without food,
but we wished to avoid having to take into account the effect of the
mineral contribution by food. The tank contained 75 litres of water,
including filter. This water was in a closed circuit; a siphon
causes it to circulate permanently over an activated charcoal filter
coated with glass silk. The filter is designed to hold back the solid
excreta and gases of the lobster’s metabolism. The water is acrated
by a rotary electric pump which blows air under pressure to the
bottom of the tank to re-oxygenate the water. Seventeen days after

1Sce also: The Journal of the Soil Association—January 1970
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moulting, the lobster was removed from the water, weighed, incinerated
and analysed as above. Our initial analysis had shown that neither
the filter nor the pipes (plastic) could elute either phosphorus or
copper (by ionic exchange).

RESULTS OF THE ANALYSIS
A—PHOSPHORUS

1 BALANCE

The sca-water contained 0.0020 = 0.0001 mg/litre of P, a relatively
low figure; it was taken near the coast of South Brittany. This rate
gives a total weight of P, in the 75 litres of the tank, of 0.150 mg.

At time of moulting 17 days afterwards
In the lobster 380 mg 430 mg
In the water (751) 0.150 0.150
380.150 mg 430.150 mg

In aliquots, the phosphorus was found by three methods: cerulco-
molybdic colorimetry, ascorbic acid + sulfomolybdic acid, and by
phosphomolybdic acid + benzidin acetate. The analyses of water,
and/or of the animals, were all carricd out three times by these
different methods, and the figures quoted are averages.

The weight of P at time of moulting is obtained by a proportional
rule checked by two sets of weighings: weight of the animal in the
inter-moulting period, at the moment when the experiment starts
(animals of the same sex and about the same weight were
selected—in this case males). The animals were weighed just after
moulting (loss of the exuvium); the difference between this weight and
that at the inter-moulting time, for these creatures about the same
size, weight and age was found to be almost constant, with sometimes
only 19, deviation. Thus it was possible, by a proportional rule,
to equate the weights to a constant weight after comparison between
a test animal killed as soon as its moulting finished, and an animal
placed in water with reinforced magnesium for seventeen days.

2 COMMENTS

In seventeen days the lobster gained 50 mg of P (in another experi-
ment, a similar lobster, a little smaller, gained 30 mg in thirteen days).
That is an increase of 13% in seventeen days. Now, in all the water
of the tank there was only 0.150 mg of phosphorus in seventeen days.
It therefore incorporated a quantity of phosphorus more than three
hundred times higher than that contained in the environment. An
endogenous formation of phosphorus, by some unknown enzymatic
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process, seccms the only possible explanation (it should be mentioned
that we observed a similar result in mice which bad been given an
excess of magnesium in their dict; see: Comptes-Rendus de I’ Acadé-
mie d'Agriculture de France—13.12.1967).

B—COPPER

1--BALANCE

The copper content of the raw water was 0.026 mg/litre (1.95 mg/
75 litres). At the end of the experiment (seventeen days after the moult-
ing) it was found to be 0.066 mg/1 (4.95 mg/751).

At the time of moulting 17 days afterwards
In the lobster 3.40 mg 5.51 mg
In the water (75]) 1.95 4.95
5.35 mg 10.46 mg

Increase (total) ~ 95% (62% in the lobster; 131% in the water).

Copper found on aliquots: by 2-2' diquinolyl colorimetry; and by
addition of cuprethol in a tray containing 10 ml at 434 m p (without
extraction); but the figures quoted above were obtained by readings
at 25°C in a Beckman spectrophotometer with atomic absorption;
they were very near the average figures obtained by chemical methods:
we cxamined by means of a Beckman unit in order to check the
chemical analysis by a physical method, and to prove that chemists
do not make mistakes in their counts.

2 COMMENTS

Copper is an important element in crustaceans (and other marine
creatures) since their blood (haemolymph) contains haemocyanin, an
oxygen exchange protein with copper, instcad of iron in haemoglobin.
Already, various investigations have been carried out on these animals,
but it was implicitly accepted, without experimenting, that the copper
came from the environment. Our experiments show that this is not
the case, because the lobster contained 2.11 mg more Cu whereas
there was only 1.95 mg in all the tank water and this could not account
for such an increase of Cu in the animal.

We must add that previous rescarch had shown a link between
copper and iron. Therefore we analysed the iron in the water at the
beginning of the experiment and then at the end (seventeen days
after). Analysis by chemical methods was confirmed by spectro-
photometry with atomic absorption. We found respectively 0.0845
mg/1 and 0.069 mg/1; or, in 75 litres 6.337 mg and 5.175 mg; that
is a decrease of 18% (in the raw water Fe/Cu = 3.25).
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CONCLUSION?®

It seemed to us useful to go fully into the results of this experiment
which had not previously been carried out, even in principle. We hope
that others may repeat a similar experiment on a larger number of
animals in order to confirm or refute the results. After the first
fortnight following the first moulting in the tank it can be seen that
the total content of P and Cu in the water is insufficient to explain
the increase of these elements in the animal which had certainly not
taken them only from the medium in which it lived. It is therefore
likely that an endogenous production of these elements takes place
—inexplicable so far by the laws of physics and chemistry included
in the present teaching curriculum. The explanation can only be a
biological transmutation, by an enzymatic action whose process
remains to be defined; but how much more of the unknown is there
in the sphere of cnzymes?

* We do not list here the Ca balance (sce Rev. de Pathologie comparée et
de Médecine Experimentale Sept/Oct 1969)
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