
CHAPTER XII.

JFROM MAGIC TO CHEMISTRY AND PHYSICS.

I.

IN all the earliest developments of human thought we
find a strong tendency to ascribe mysterious powers over
Nature to men and women especially gifted or skilled. Sur-
vivals of this view are found to this day among savages and
barbarians left behind in the evolution of civilization, and
especially is this the case among the tribes of Australia,
Africa, and the Pacific coast of America. Even in the most
enlightened nations still appear popular beliefs, observances,
o r sayings, drawn from this earlier phase of thought.

Between the prehistoric savage developing this theory,
and therefore endeavouring to deal with the powers of Na-
ture by magic, and the modern man who has outgrown it,
appears a long line of nations struggling upward through it.
A s the hieroglyphs, cuneiform inscriptions, and various
other records of antiquity are read, the development of this
belief can be studied in Egypt, India, Babylonia, Assyria,
Persia, and Phoenicia. From these civilizations it came into
the early thought of Greece and Rome, but especially into
the Jewish and Christian sacred books. Both in the Old
Testament and in the New we find magic, witchcraft, and
soothsaying constantly referred to as realities.*

* For magic in prehistoric times and survivals of it since, with abundant cita-
tion of authorities, see Tylor, Primitive Culture, chap, iv ; also The Early History
of Mankind, by the same author, third edition, pp. 115 et scq., also p. 380; also
Andrew Lang, Myth, Ritual, and Religion, vol. i, chap. iv. For magic in Egypt,
see Lenormant, Chaldean Magic, chaps, vi-viii ; also Maspero, Histoire Ancienne
des Peuples de VOrient; also Maspero and Sayce, The Dawn of Civilization, p.
282, and for the threat of the magicians to wreck heaven, see ibid., p. 17, note,
and especially the citations from Chabas, Le Papyrus Magique Harris, in chap.
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The first distinct impulse toward a higher view of re*
search into natural laws was given by the philosophers of
Greece. It is true that philosophical opposition to physical
research was at times strong, and that even a great thinker
like Socrates considered certain physical investigations as
an impious intrusion into the work of the gods. It is also
true that Plato and Aristotle, while bringing their thoughts
to bear upon the world with great beauty and force, did
much to draw mankind away from those methods which in
modern times have produced the best results.

Plato developed a world in which the physical sciences
had little if any real reason for existing; Aristotle, a world
in which the same sciences were developed largely indeed
by observation of what is, but still more by speculation on
what ought to be. From the former of these two great men
came into Christian theology many germs of mediaeval
magic, and from the latter sundry modes of reasoning which
aided in the evolution of these; yet the impulse to human
thought given by these great masters was of inestimable
value to our race, and one legacy from them was especially
precious—the idea that a science of Nature is possible, and
that the highest occupation of man is the discovery of its
laws. Still another gift from them was greatest of all, for
they gave scientific freedom. They laid no interdict upon
new paths; they interposed no barriers to the extension of
knowledge; they threatened no doom in this life or in the

vii; also Maury, La Magie et VAstrologie dans VAntiquityet au Moyen Age, For
magic in Chaldea, see Lenormant as above ; also Maspero and Sayce, pp. 780 et seq.
For examples of magical powers in India, see Max Miiller's Sacred Books of the
East, vol. xvii, pp. 121 et seq. For a legendary view of magic in Media, see the
Zend A vesta, part i, p. 14, translated by Darmsteter ; and for a more highly devel-
oped view, see the Zend Avesta, part iii, p. 239, translated by Mill. For magic
in Greece and Rome, and especially in the Neoplatonic school, as well as in the
Middle Ages, see especially Maury, La Magie et VAstrologie, chaps, iii-v. For
various sorts of magic recognised and condemned in our sacred books, see Deuter-
onomy xviii, 10, 11 ; and for the burning of magical books at Ephesus under the
influence of St. Paul, see Acts xix, 14. See also Ewald, History of Israel, Mar-
tineau's translation, fourth edition, vol. ii, pp. 55~63; vol. iii, pp. 45-51. For a
very elaborate summing up of the passages in our sacred books recognizing magic
as a fact, see De Haen, De Magia, Leipsic, 1775, chaps, i, ii, and iii, of first part
For the general subject of magic, see Ennemoser, History of Magic, translated by
Howitt, which, however, constantly mixes sorcery with magic proper.
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n e x t against investigators on new lines; they left the world
free to seek any new methods and to follow any new paths
which thinking men could find.

This legacy of belief in science, of respect for scien-
tific pursuits, and of freedom in scientific research, was
especially received by the school of Alexandria, and above
all by Archimedes, who began, just before the Christian
era, to open new paths through the great field of the
inductive sciences by observation, comparison, and experi-
m e n t *

The establishment of Christianity, beginning a new evo-
lution of theology, arrested the normal development of the
physical sciences for over fifteen hundred years. The cause
of this arrest was twofold : First, there was created an atmos-
phere in which the germs of physical science could hardly
grow—an atmosphere in which all seeking in Nature for
truth as truth was regarded as futile. The general belief de-
rived from the New Testament Scriptures was, that the end
of the world was at hand; that the last judgment was ap-
proaching ; that all existing physical nature was soon to be
destroyed: hence, the greatest thinkers in the Church gen-
erally poured contempt upon all investigators into a science
of Nature, and insisted that everything except the saving of
souls was folly.

This belief appears frequently through the entire period
of the Middle Ages; but during the first thousand years it is
clearly dominant. From Lactantius and Eusebius, in the
third century, pouring contempt, as we have seen, over
studies in astronomy, to Peter Damian, the noted chancellor
of Pope Gregory VII, in the eleventh century, declaring
all worldly sciences to be " absurdities " and u fooleries," it

• As to the beginnings of physical science in Greece, and of the theological
opposition to physical science, also Socrates's view regarding certain branches as
interdicted to human study, see Grote's History of Greece^ vol. i, pp. 495 and 504,
505 ; also Jowett's introduction to his translation of the Timaus, and Whewell's
History of the Inductive Sciences. For examples showing the incompatibility of
Plato's methods in physical science with that pursued in modern times, see Zeller,
JPlato and the Older Academy, English translation by Alleyne and Goodwin, pp.
375 et seq. The supposed opposition to freedom of opinion in the Laws of Plato.
toward the end of his life, can hardly make against the whole spirit of Greek
thought.
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becomes a very important element in the atmosphere of
thought.*

Then, too, there was established a standard to which all
science which did struggle up through this atmosphere must
be made to conform—a standard which favoured magic
rather than science, for it was a standard of rigid dogmatism
obtained from literal readings in the Jewish and Christian
Scriptures. The most careful inductions from ascertained
facts were regarded as wretchedly fallible when compared
with any view of nature whatever given or even hinted at
in any poem, chronicle, code, apologue, myth, legend, alle-
gory, letter, or discourse of any sort which had happened
to be preserved in the literature which had come to be held
as sacred.

For twelve centuries, then, the physical sciences were
thus discouraged or perverted by the dominant orthodoxy.
Whoever studied nature studied it either openly to find
illustrations of the sacred text, useful in the " saving of souls,'*
or secretly to gain the aid of occult powers, useful in secur-
ing personal advantage. Great men like Bede, Isidore of
Seville, and Rabanus Maurus, accepted the scriptural stand-
ard of science and used it as a means of Christian edification.
The views of Bede and Isidore on kindred subjects have
been shown in former chapters; and typical of the view
taken by Rabanus is the fact that in his great work on the
Universe there are only two chapters which seem directly or
indirectly to recognise even the beginnings of a real phi-
losophy of nature. A multitude of less-known men found
warrant in Scripture for magic applied to less worthy pur-
poses.f

• For the view of Peter Damian and others through the Middle Ages as to the
futility of scientific investigation, see citations in Eicken, Geschichte und System
der mittelalterlichen Weltanschauung, chap. vi.

f As typical examples, see the utterances of Eusebius and Lactantius regarding
astronomers given in the chapter on Astronomy. For a summary of Rabanus
Maurus's doctrine of physics, see Heller, Geschichte der Physik, vol. i, pp. 172 et
sea. For Bede and Isidore, see the earlier chapters of this work. For an excel-
lent statement regarding the application of scriptural standards to scientific re-
search in the Middle Ages, see Kretschmer, Die ph)fsische Erdkunde im christlichin
Mittelalter, pp. 5 et sea. For the distinctions in magic recognised in the mediaeval
Church, see the long catalogue of various sorts given in the Abbe' Migne's Encycto*
p4die Th/ofogiguet third series, article Magic.
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But after the thousand years had passed to which vari-
ous thinkers in the Church, upon supposed scriptural war-
rant, had lengthened out the term of the earth's existence,
" the end of all things " seemed further off than ever; and
in the twelfth and thirteenth centuries, owing to causes
which need not be dwelt upon here, came a great revival of
thought, so that the forces of theology and of science seemed
arrayed for a contest. On one side came a revival of re-
ligious fervour, and to this day the works of the cathedral
builders mark its depth and strength ; on the other side
came a new spirit of inquiry incarnate in a line of powerful
thinkers.

First among these was Albert of Bollstadt, better known
as Albert the Great, the most renowned scholar of his time.
Fettered though he was by the methods sanctioned in the
Church, dark as was all about him, he had conceived better
methods and aims; his eye pierced the mists of scholasti-
cism ; he saw the light, and sought to draw the world toward
it. He stands among the great pioneers of physical and
natural science ; he aided in giving foundations to botany
and chemistry; he rose above his time, and struck a heavy
blow at those who opposed the possibility of human life on
opposite sides of the earth ; he noted the influence of moun-
tains, seas, and forests upon races and products, so that
Humboldt justly finds in his works the germs of physical
geography as a comprehensive science.

But the old system of deducing scientific truth from
scriptural texts was renewed in the development of scholas-
tic theology; and ecclesiastical power, acting through thou-
sands of subtle channels, was made to aid this development.
T h e old idea of the futility of physical science and of the
vast superiority of theology was revived. Though Albert's
main effort was to Christianize science, he was dealt with
by the authorities of the Dominican order, subjected to sus-
picion and indignity, and only escaped persecution for sor-
cery by yielding to the ecclesiastical spirit of the time, and
working finally in theological channels by scholastic methods.

It was a vast loss to the earth; and certainly, of all or-
ganizations that have reason to lament the pressure of eccle-
siasticism which turned Albert the Great from natural phi-
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losophy to theology, foremost of all in regret should be the
Christian Church, and especially the Roman branch of it.
Had there been evolved in the Church during the thirteenth
century a faith strong enough to accept the truths in natural
science which Albert and his compeers could have given
and to have encouraged their growth, this faith and this en-
couragement would to this day have formed the greatest
argument for proving the Church directly under Divine
guidance; they would have been among tne brightest jew-
els in her crown. The loss to the Church by this want of
faith and courage has proved in the long run even greater
than the loss to science.*

The next great man of that age whom the theological
and ecclesiastical forces of the time turned from the right
path was Vincent of Beauvais. During the first half of the
twelfth century he devoted himself to the study of Nature
in several of her most interesting fields. To astronomy, bot-
any, and zoology he gave special attention, but in a larger
way he made a general study of the universe, and in a series
of treatises undertook to reveal the whole field of science.
But his work simply became a vast commentary on the ac-
count of creation given in the book of Genesis. Beginning
with the work of the Trinity at the creation, he goes on to
detail the work of angels in all their fields, and makes excur-
sions into every part of creation, visible and invisible, but
always with the most complete subordination of his thought
to the literal statements of Scripture. Could he have taken

* For a very careful discussion of Albert's strength in investigation and weak-
ness in yielding to scholastic authority, see Kopp, Ansichten iiber die Aufgabe der
Chemie von Geber bis Stahl% Braunschweig, 1875, pp. 64 et seq. For a very extended
and enthusiastic biographical sketch, see Pouchet. For comparison of his work
with that of Thomas Aquinas, see Milman, History of Latin Christianity, vol. vi,
p. 461. " II e*tat aussi tres-habile dans les arts mecaniques, ce que le fit soupconner
d'etre sorcier " (Sprengel, Histoire de la Me*decine, vol. ii, p. 389). For Albert's biog-
raphy treated strictly in accordance with ecclesiastical methods, see Albert the Great%

by Joachim Sighart, translated by the Rev. T. A. Dickson, of the Order of Preach-
ers, published under the sanction of the Dominican censor and of the Cardinal
Archbishop of Westminster, London, 1876. How an Englishman like Cardinal
Manning could tolerate among Englishmen such an unctuous glossing over of his-
torical truth is one of the wonders of contemporary history. For choice specimens,
see chapters ii and iv. For one of the best and most recent summaries, see Heller,
Geschichte der Physik, Stuttgart, 1882, vol. i, pp. 179 et seq.


