students as the figures fundamental to the development

of the biological and physical sciences. Although Darwin
is still very much debated and some scientists have deliberate-
ly devised experimentation to refute him, the epistemological
assumption behind the Newton-Darwin pair—the idea that
fundamentally matter is little hard balls randomly interacting
entropically in empty space—still dominates science. Life is
thus considered to be merely a more complicated version of

Today Charles Darwin and Isaac Newton are still taught to
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this simple epistemological model, which appears to be quite
adequate for the physical sciences.

Since Darwin first introduced the idea that chance could
serve as the deepest causality explaining the evolution of life,
epistemological approaches based on chance, in the form of
statistical methods and chaos theory, have come to dominate
mainstream science. In fact, the modern synthesis of the Dar-
winian thesis, developed by Julian S. Huxley and others in
the late 1930s and early 1940s, is much more deeply en-



meshed in chance as a method of inquiry—in the form of the
statistical approach and systems science—than was the his-
torical Darwin. And today in the social and political realm,
that old Tennyson concept, “Nature, red in tooth and claw,”
is very much alive and well in the form of a revival of Dar-
winian eugenics.

In order to get beyond Darwin and the perennial Darwinist-
Creationist debate, it is necessary to go back to the historical
Darwin and the period in which he lived. What was the sci-

ence of his day? What were the epistemological assumptions
behind Darwin’s approach, and were they in any way different
from those of other scientists in his period?

The latter part of the 18th century and the first half of the
19th century was a period of tremendous advances in the nat-
ural sciences, including the study of life.

At the start of the 19th century, the German biologist Carl
Friedrich Kielmeyer pondered the nature of the evolution of
life and its relationship to different geological epochs. “Many
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Library of Congress, from a photograph by Mrs. J.M. Cameron
Charles Darwin (1809-1882): “I admit that if we really now
know the beginning of life on this planet, it is absolutely fatal
to my views.”

species have apparently emerged from other species, just as
the butterfly emerges from the caterpillar,” wrote Kielmeyer in
1804. “The idea of a close relationship between the develop-
mental history of the Earth and the series of organized bodies
[life forms], in which each can be used interchangeably to illu-
minate the other, appears to me to be worthy of praise.”

“Finally,” stated Kielmeyer during a 1793 lecture, “the task
is to understand how both the continuity and change in
species are grounded in the causes and effects of these forces,”
including sensibility, reproductive power, and power of
propulsion. In this lecture, Kielmeyer proposed several intrigu-
ing ordering principles and areas for exploration; for example,
that the species with the greatest reproductive capacity ex-
pressed by number of new individuals reproduced are the
most primitive, least complex, and smallest. Species with a ca-
pacity to regenerate damaged parts, he proposed, have little or
no sexual differentiation.

At a time when the science and technology of organic
chemistry and biochemistry hardly existed and genetic materi-
al was an unknown but postulated mysterious vital force,
Kielmeyer pressed for the study of embryogenesis as a way of
understanding the continuity between different species. This
led to a century of tremendous advances in embryology.

However, with the later rejection of the idea that ontogeny
recapitulates phylogeny (that is, that the history of a lineage
reappears in compressed form in the embryological develop-
ment of its present descendants), worthwhile scientific babies
were thrown out with the bathwater. Georges Cuvier, for ex-
ample, a correspondent of Kielmeyer’s student Christian Hein-
rich Pfaff, excluded embryology from the study of life forms
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and deprecated the idea of evolution. Yet, he made suggestive
explorations of the principle of order and harmonies among
organ systems in his study of the internal structures of various
species.

Most relevant for today is the work of Cuvier’s student
Alexander von Humboldt, who took nothing less than the en-
tire cosmos and its fundamental laws of development as his
field of investigation.

Humboldt’s Exploration of the Harmonies of Nature

Humboldt is best known today for his exploration of South
and Central America, during which he also visited the United
States. On the eve of his first voyage, in 1799, Humboldt wrote
to his former instructor at the Freiberg mining school: “I shall
endeavor to find out how nature’s forces act upon one another
and in what manner geographic environment exerts its influ-
ence on animals and plants. In short, | must find out about the
harmonies of nature.”

Humboldt’s Personal Narrative and other writings describe
how this quest guided his immense empirical studies during
the voyage. He brilliantly described flora and fauna, climbed
into volcanic craters, investigated ancient civilizations, made
celestial observations, and took geomagnetic readings. It was
Humboldt who.developed the notion of what is now called an
ecosystem, but he did this as a basis for fostering human popu-
lation growth and scientific progress—the opposite of the
Malthusian insanity it has become today. He systematically re-
lated the occurrence of zones of differing life forms with cli-
mate, precipitation, latitude, elevation, soil composition, and
other geological conditions. Crossing the Andes, Humboldt
found six zones of vegetation, each with its corresponding ani-
mal life.

Such concepts were invaluable for agricultural innovation
and thus for expanded population potential. Humboldt discov-
ered that a ton of guano (the droppings of Peruvian sea birds)
was the fertilizer equivalent of 33 tons of barnyard manure. He
then recruited the great chemist Justus von Liebig to continue
systematic analysis of chemicals that might be used as artificial
fertilizers, as well as of different soils.

In exploring unknown territories (often atthe risk of his life),
Humboldt investigated past and present languages, institutions,
and demography—all from the standpoint of how mankind
could make these regions more productive: He evaluated soils
and minerals, mapped natural waterways for transportation,
and even planned canals, including what later became the
Panama Canal.

Thus, everywhere Humboldt went in the Americas (and also
in his 12,000-mile journey across the Russian empire in 1829),
he focused on expanding the potential human population den-
sity of these vast, scarcely inhabited areas by means of the lat-
est science and technology. He recruited fellow scientists to
work on the problems involved in developing these frontier ar-
eas, promoted new mining and farming techniques there, and
introduced individuals interested in rapid development of the
Americas and Russia to scientists and like-thinking political fig-
ures in Europe.

‘The Realm of Mind’
Although Humboldt thought that there was relative stability
in living forms during the past few thousand years, he hypothe-
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Alexander von Humboldt (1769-1859) was insatiable in his
quest for knowledge of “the harmonies of nature.” He ex-
plored South and Central America in 1799, at age 30, and
led a 12,000-mile expedition across Russia and Asia in 1829,
at age 60. His seven-volume work, Cosmos: A Sketch of a
Physical Description of the Universe, defines man and his
creative intellect as the pinnacle of the universe. His descrip-
tive studies of flora, fauna, and geological resources provid-
ed the basis for agricultural and industrial development of
frontier areas.

sized that life had evolved considerably over geological time,
above all as a result of lawful changes in the flux density of the
solar energy reaching the Earth. We know more today about
how the intensity of sunlight reaching the Earth changes with
long-term astronomical cycles, creating ice ages. However, it
is clear from the continuing debate around the ozone and
global warming issues and the failure of computer weather
modeling, that we do not yet have a good handle on the way
the Sun continually influences weather and climate on Earth.

In the 1840s, toward the end of his life, Humboldt pub-
lished a seven-volume work, Cosmos: A Sketch of a Physical
Description of the Universe, whose immense span of knowl-
edge and investigation of fundamental principles encompass
the geological development of the Earth and the develop-
ment of life in its myriad manifestations. It is fascinating to
note the way Humboldt bridges the gap between the evolu-
tion of the inorganic world and living creatures and the evo-
lution of man:

By maintaining the unity of the human species, we at the
same time repel the cheerless assumption [here a footnote
refers the reader to Aristotle’s Politics) of superior and in-
ferior races of men. . . . Laws partially known have en-
abled us in some degree, to arrange these [natural] phe-

HUMBOLDT’S SOUTH AMERICAN EXPEDITIONS
Humboldt’s famous journey took him from the
Venezuelan coast into the Amazon and from
Cartagena, Colombia, to Lima, Peru.

HUMBOLDT’S CENTRAL ASIAN EXPEDITION
Beginning in Riga (now the capital of Latvia),
Humboldt went through St. Petersburg, Moscow, and
Gorki, and sailed on the Volga to Kazan. Then he trav-
eled overland through Sverdlovsk to Barnaul in the
Altai Mountains, ending near Lake Zaisan.

Source: Maps adapted from Ann Gaines, Alexander von Humboldt: Colossus of
Exploration (New York: Chelsea House Publishers, 1991)
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nomena; other laws of a more mysterious nature prevail
in the highest sphere of the organic world, in that of man
which has varied conformation, the creative intellectual
energies with which he is endowed, and the languages
which have sprung therefrom. We have thus reached the
point at which a higher order of being is presented to us,
and the realm of mind opens to the view: here, therefore,
the physical description of the universe terminates: it
marks the limit, which it does not pass.

In the late 1820s and 1830s, Ernst Heinrich Weber and his

brother Wilhelm, working in Leipzig, founded the latter-day
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discipline of physiology by applying to biological problems
Leonardo da Vinci’s method of studying wave functions. Later
Humboldt brought them together at Gottingen University to
collaborate with the great mathematician Carl Friedrich Gauss.
The Webers’ friend Ernst Chladni, a physicist and musician,

Thomas Malthus (1766-1834)

Library of Congress

Francis Galton (1822-1911)

Darwin’s theory of survival of the fittest was inspired by
Thomas Malthus (1766-1834), who, in turn, took his theory
from the Venetian Giammaria Ortes (1713-1790). Francis
Galton (1822-1911), Darwin’s cousin, added to Malthusian-
ism the idea of eugenics, of preventing the so-called inferior
races and classes from reproducing.
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had reproduced some of Leonardo’s experiments in the visual-
ization of nodal lines of waves; Weber approached fluid dy-
namics through anatomy, at first studying the circulation of
blood as a fluid in closed pipes, as Leonardo had done.! Al-
though much of the Webers’ work continues to be ignored,



this approach to blood circulation was used as the basis for the  duced itself through these units. By 1842, the chemist Justus
recent development of the artificial heart. von Liebig had elaborated the notion of catalytic forces so

By 1838, under the influence of the embryologist Karl essential to the development of biochemistry. In 1852,
Ernst von Baer, biologist Theodor Schwann had elaborated Liebig’s colleagues Carl Bergmann and Rudolph Leuckart
his theory that all life was organized into cells and repro- published a least-action approach to physiology, in the spirit
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Louis Pasteur (1822-1895) exemplified the thinking of the
continental school in his approach to science and the ques-
tion of the evolution of life. He hypothesized that life was a
function directly or indirectly of the “dissymmetry” of the uni-
verse—a hypothesis that totally negates the Newtonian view
of a universe of Euclidean geometry.

of von Baer and Ernst Weber, exploring the higher-order
principles that subsumed the chemistry and physics involved
in life forms’ solutions to problems of reproduction, metabo-
lism, and locomotion.2

Humboldt’s French collaborator Joseph-Louis Gay-Lussac,
a physician and pioneering chemist, taught not only Justus
von Liebig but also another of the greatest chemists of the
1820-1850 period, Jean-Baptiste Dumas. Dumas, in turn, be-
came the teacher of Louis Pasteur. Centered around Gottin-
gen and the heirs of the Ecole Polytechnique, along with oth-
ers, including the anti-Darwinian naturalist Louis Agassiz and
the geologist James Dwight Dana in the United States, these
scientists were opening up new fields of inquiry with a rigor-
ous search for causal, higher-order unifying principles. The
potential was strong for a theory of biological evolution co-
herent with their approach.

Enter Darwin and Malthus

By 1831, Charles Darwin had “read and reread” Alexander
Humboldt’s Personal Narrative. It fired him with enthusiasm
and zeal. In fact, Darwin was the only British scientist willing
to meet Humboldt when Humboldt came to England. He came
back to the Humboldt work repeatedly in the rough parts of his
long voyage on H.M.S. Beagle, which began in 1831. But later
he and his advisers abandoned Humboldt’s vision.
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Instead, Darwin’s stunning brilliance was to come up with
the idea that evolution worked by tiny, random variations in
living organisms, of which only the fittest variant specimens
survived in a competition for scarce sustenance. In an entry to
his diary dated October 1838, the affable Darwin tells exactly
how he came up with this hypothesis:

| happened to read for amusement Malthus On Popula-
tion, and being well prepared to appreciate the struggle
for existence which everywhere goes on from long-con-
tinued observation of the habits of animals and plants, it
at once struck me that under these circumstances favor-
able variations would tend to be preserved, and un-
favourable ones to be destroyed. The result of this would
be the formation of new species. Here, then, | had at least
got a theory by which to work.

Parson Thomas Malthus, an economist working at the
British East India Company college in Haileybury, England,
had insisted that population (of men and of other living crea-
tures) tends to expand geometrically, while food supply ex-
pands arithmetically. Hence, the Malthusian world is so
arranged that in the natural course of things, horrible crises
must occur as population presses against fixed resources. This
cycle can be alleviated only by the depopulating effects of
“vice and misery”—that is, nonreproductive sexual activity
and death-dealing poverty. To cull the human flock, neo-
Malthusians advocated active social measures beyond accep-
tance of starvation and disease.

The original full title of Darwin’s 1859 opus, it should be
noted, is Origin of Species by Means of Natural Selection, or
the Preservation of Favored Races in the Struggle for Life.

UNDERLYING AXIOMS
Darwinian science Continental science

(1)
Chance
Random changes

Directedness

Nonrandom changes,
purposeful, teleological

(6)

All species equal

Man is just
another beast

Man is pinnacle of evolution
Man is in the image of God




Francis Galton, Charles Darwin’s cousin, went a step further
than Malthus in explicitly proposing that the human race
should be culled on the basis of the inferiority of certain sub-
groups, thus winning his title as the father of British eugenics.
With the support of T.H. Huxley, Darwin’s publicist, Darwin’s
son Leonard wrote The Need for Eugenic Reform, “dedicated
to the memory of my father. For if | had not believed that he
would have wished me to give such help as | could towards
making his life’s work of service to mankind, | should never
have been led to write this book.”

As for Malthus, publication of his dogmas led to the enact-
ment of the 1830s Poor Laws in England, which abolished
“outdoor relief”—the equivalent of today’s welfare pay-
ments—and forced the unemployed into workhouses, where
they slaved for scant rations of food until they took sick and
died. This was the practical corollary of Malthus’s precept that
charity (or, even worse in his view, policies of elevating a na-
tion’s per capita living standards and productive capabilities)
would simply lead to disastrous overpopulation.

Like Alexander von Humboldt, Malthus and the East India
Company knew that statecraft can transmit the benefits of sci-
entific progress throughout society. The United States was al-
ready a living example of geometric expansion of new re-
sources when Malthus assembled his Essay. Humboldt and his
associates devoted themselves to promoting that statecraft,
while the Malthusians devoted themselves to opposing it.

Malthus’s collaborator Sir James Mackintosh at Hailey-
bury was the father-in-law of Darwin’s cousin Hensleigh
Wedgwood; Charles himself married his Wedgwood cousin
and lived on his wife’s Wedgwood wealth. The Darwin-
Wedgwood clan were among the leading merchant-banking
clans with immense control over colonial raw materials.

Can we simply ignore those dark, Malthusian thoughts, or
are they perhaps relevant to the scientific issues? It is generally
said that Darwin synthesized and subsumed the work of the
scientists such as Humboldt who preceded him, but can this
be the case, when we consider how at variance their funda-
mental assumptions really are?

Let’s look at the underlying assumptions of the Darwinians
and what we will loosely call the continental tradition, those
scientists, like Humboldt, who rejected the Newtonian empiri-
cal approach (box, p. 38).

Something funny seems to be going on here: Darwin’s ax-
iomatic approach leads directly to modern views on the signif-
icance of chance, random changes, and, ultimately, chaos the-
ory. On the other hand, the continental tradition emphasizes
directedness, teleology, purposiveness--—or, might we not say,
God. For Darwin the universe is definitely entropic. The conti-
nental school, in contrast, does not rule out the possibility that
entropy is merely local reality and not global.

Let us examine the Darwinian axioms one by one.

(1) Chance and Random Changes

The more ordered life becomes, both in its origin from sim-
ple molecules and in its further development into more and
more complex, differentiated, least-action geometries, of
course, the further one gets from chance, randomness, and
symmetry. But are these geometries themselves arbitrary or
are they in some sense, as one contemporary paleontologist
put it, “organized around one exigency: the accelerated pop-
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Beggars on the streets of London in the mid-19th century.
Malthus argued that both humans and animals produced
more offspring than the Earth could support and that in the
competition for limited resources, only the fittest would sur-
vive the struggle.

ulating of the surface of the Earth and the taking in charge of
the planet by man“?3

In this latter tradition, from the 1850s through the 1870s, as
Darwin was busy compiling the Origin of Species and the De-
scent of Man, the great French biologist Louis Pasteur was
studying the optical dissymmetry of biological molecules.* He
had been inspired in this direction by the suggestions of Hum-
boldt’s friend, the Géttingen University-trained crystallogra-
pher Eilhard Mitscherlich.

“The universe,” wrote Pasteur, “is a dissymmetrical whole,
and | am persuaded that life, as manifested to us and observed
by us, is directly or indirectly a function of the dissymmetry of
the universe.” Pasteur used polarized light to study the sym-
metry or dissymmetry of various chemical substances. “If we
consider material objects,” Pasteur wrote, “we quickly recog-
nize that they fall into two classes, characterized as follows:
those which, when held before a mirror, give an image which
can be superimposed on the original; and those whose image
... cannot be superimposed upon it.” Pasteur then gives ex-
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Library of Congress/Photograph by M.B. Brady
James Dwight Dana (1813-1895), an American naturalist who
criticized Darwin’s theories, hypothesized that the evolution
of life was purposive and directed, moving in the direction of
cephalization—increasing development of the brain.

amples of a straight staircase or a cube for the former; and of a
spiral staircase, a screw, or a leaf stalk with spirally arranged
leaves for the latter:

All substances produced artificially in the laboratory and
all mineral species, have a superimposed image. On the
other hand, most organic natural substances ... are dis-
symmetrical, and their dissymmetry is of the kind whose
image is not superimposable.®

In this century, Swiss physicist Charles-Eugéne Guye made a
simple calculation: What is the probability—by totally random
changes and normal thermal action—of producing just one
molecule of a molecular weight of 20,000 and possessing the
high dissymmetry found in the optically active molecules of
life. Egg albumen has a molecular weight of 34,500, so this hy-
pothetical molecule is the size of a simple protein. Setting 0.5
as zero dissymmetry, or perfect symmetry, and 1.0 as maxi-
mum dissymmetry, Guye did his calculations for a molecule of
0.9 dissymmetry.

Guye concluded a probability of 2.02 x 10-32!, which is a
chance of almost nil. If one assumed 500 trillion shakings per
second— corresponding to the order of magnitude of light fre-
quencies—it would take 10243 billion years for such a single
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molecule to be formed in a volume equivalent to that of Earth.
But life has existed for only 3 billion years, and the Earth itself
for roughly 4.5 billion years. To complicate matters, this is the
probability for only one such dissymmetrical molecule (typical
of what is found biochemically in life) to develop by chance.
In order for life to originate, many, many such molecules
would have had to have developed by chance and become or-
dered in an exceedingly complex way.

This calculation is not a refutation of the possibility of the
natural origin of life: Life obviously did originate billions of
years ago, under conditions that we still do not fully under-
stand. It neither refutes nor forms a mathematical model for the
experimentation of A.l. Oparin, Harold Urey, and Stanley
Miller on the formation of simple sugars and amino acids, the
building blocks of starches and proteins, respectively, under
conditions hypothesized to be similar to those under which the
origin of life once occurred. (Oparin, Urey, and Miller synthe-
sized much, much simpler molecules, probably in optically in-
active mixes.) Guye’s calculation is simply for the formation of
one simple protein, of average size and of the type of high dis-
symmetry found in living forms.

In spite of its limitations, this calculation shows that given
the underlying assumptions of the Darwin view of the uni-
verse, life could not possibly have begun without bringing in
miracles from the outside. Is the universe entropic, with little
hard balls of matter interacting randomly? Or is it nonentrop-
ic, a nonrandom universe, in which the geometry of space-
time, far from being a totally empty construct, determines the
nature of the lawfulness found in that space? If it is entropic
and random, as both Newton and Darwin hypothesize, then
how can the origin of life and the sudden development of
man possibly be explained?

This is by no means a trivial question or one that biologists
can afford to overlook.

Obviously, Darwin did not have access to the same sophisti-
cated biochemistry that permitted Guye to make such calcula-
tions. But was he aware of such problems?

Consider Darwin’s exchange of letters with the American
scientist James Dwight Dana, best known as a geologist, who
in 1838-1842 had taken a surveying voyage sponsored by the
U.S. Navy on a path very similar to that of Darwin and H.M.S.
Beagle. Dana thought that the evolution of life was character-
ized by directedness, that it was purposive, and that the Earth
with its geological forms and organic kingdoms evolved as a
unitary whole.

Specifically, Dana hypothesized, evolution moved from the
development of the most primitive species in a direction he
called cephalization: increasing development of the brain and
nervous system and deemphasis on lower functions like loco-
motion. This culminates in man and his unprecedented capac-
ity for creative reason, Dana said.

Dana had written to Darwin on Feb. 5, 1863, citing his em-
pirical points of criticism against Darwin’s Origin of Species,
including “the absence, in the great majority of cases, of those
transitions by small differences required by such a theory,” as
well as “the fact of the commencement of types in some cases
by their higher groups of species instead of their lower,” and
the discontinuous resumption of pathways of evolution follow-
ing “exterminations of species.”

Darwin replied on Feb. 20, 1863:



With respect to the change of species, | fully admit your
objections are perfectly valid. | have noticed them, ex-
cepting one of [geological] separation of countries, on
which perhaps we differ a little. | admit that if we really
now know the beginnings of life on this planet, it is ab-
solutely fatal to my views. | admit the same if the geolog-
ical record is not excessively imperfect; and | further ad-
mit that the a priori probability is that no being lived
below our Cambrian era.

Nevertheless | grow yearly more convinced of the gen-
eral (with much incidental error) truth of my views. . ..7

Thus, Darwin knew that his hypothesis would be consid-
ered workable only so long as his followers could claim that
the missing fossil links exist to show that life evolves by
small continuous changes, but that these links had not yet
been found. Today, more than 130 years later, it is difficult
to argue that these missing fossil links are still to be found. In
cases where the evolution of a species has been well docu-
mented, such as that of the modern horse, intermediate stages
indeed appear (six, in this case, starting with Hyracotherium
and Eohippus in the Eocene period), but each intermediate
stage appears abruptly.

Directedness in Development

In contrast to the hypothesis of evolution proceeding by
chance and random changes, scientists in the continental tra-
dition hypothesized that the development (or evolution) of
life was directed and purposeful. For example, the great 19th
century mathematician Bernhard Riemann, in discussing the
mechanism of hearing and the general function of the ear,
asks how the ear

solves the problem of the organ. . . . We must, as it were,
reinvent the organ, and, insofar as we consider what the
organ accomplishes to be its purpose, we must also con-
sider its creation as the means to that purpose. But this
purpose is not open to speculation, but rather is given by
experience, and so long as we disregard how the organ
was produced, we need not bring into play the concept of
final cause.?

Dana, a naturalist and a minister, put it in a different way:

Thus God throughout nature has evolved diversity out
of unity, eliciting ten thousand concordances out of single
profound enactments in His plan of creation. These laws
are universal truths, limited in so far only as the range of
objects to which they relate is limited. Thus any truth with
regard to life which characterizes all living beings, is a
law in the Science of Life. . . .

The external attributes of existences have indeed been
graciously made so transcendent in beauty and full of
harmonies, that “he may run that readeth.” But there are
also revelations below the surface, open to those who
will earnestly look for them. For God’s hand was never
outstretched to create, but beauty and wisdom appeared
in every tracing; and, if seemingly wanting in the outer
vestments, they are still profoundly exhibited through
the structure beneath, in the ordering of the parts from

which the externals are educed, and in the universal
laws there contained; these are literally secrets of the
Almighty, to be diligently "sought out of all them that
have pleasure therein.”

Thus, these scientists saw no conflict between their religion
and science, viewing science’s task as to seek out this hidden
lawfulness in order to continue creation in the image of the
Creator, through the capacity of creative reason to imitate and
thus participate in the creative quality of the intellect of God
the Creator.

The aging Karl Ernst von Baer, an Estonian nobleman famed
as an embryologist, first learned of Darwin’s theory in 1859
from T.H. Huxley and Richard Owen, while visiting London.
Unlike many of the continental scientists mentioned above,
von Baer was still alive as the Darwinian theory began to take
hold even on the continent. By 1871, when Darwin published
The Descent of Man, von Baer, acting on behalf of the conti-
nental science tradition, began to challenge the Darwinian
view. Von Baer points out that

In Darwin’s hypothesis all goal-directedness is avoided as
much as possible. Nothing happens without sufficient rea-
son; that is certain. But natural forces which are not di-
rected to an end cannot produce order, never a mathe-
matically determinant form much less a complex
organism. . . . How is it possible to mistake that all of
these [physiochemical] operations are ordered with re-
spect to a future need? They are directed to that which is
to come into being. Such a relationship was designated by
the Latin philosophers a causa finalis, a cause “which lies
in an end or result.”

(2) Continuous, Gradual Mutation

Darwin, in all his examples, talks about variation within the
species, and extrapolates this to become a mechanism for
evolving new, totally different species. He does this by hypoth-
esizing the random occurrence of the tiniest changes, varia-
tions, and assumes that given enough time, one small change
can be added to another until one has something totally unlike
the previous species. In the modern synthesis, these tiny, in-
herited changes are assumed to be changes on the gene level.
If enough genes change, one by one, the assumption is that
over time, a new species could occur. But then how could one
explain much larger changes, such as the difference between
the plant, animal, and fungi kingdoms, or the difference in dif-
ferent families within the animal kingdom?

Darwin glides over this crucial point, confessing to his friend
and collaborator Asa Gray:

As an honest man, | must tell you that | have come to the
heterodox conclusion that there are no such things as in-
dependently created species. That species are only
strongly defined varieties. | know this will make you de-
spise me.?

Here we see that Darwin, who wrote a monumental work
on the origin of species, does not even believe in species!

In contrast to Darwin’s approach, the continental school
focuses on large-scale changes of a discontinuous and geo-
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metric nature. By 1834, von Baer, perhaps better known for
developing the science of developmental morphology, had
developed a very rich concept of adaptive radiation, explor-
ing the idea of the way one life form is modified to generate
others:

The development of life in this or that direction produces
variations of the major types, which are themselves essen-
tially different in their vital manifestations. . . . The classes
divide themselves further into lesser variations, which we
call families. These not only bear the modification of the
major type but also include a particular modification of
the class, which forms the characteristic of the family.
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Modifications of lesser degree in these families give rise to
species and similarly for races and varieties. . . . Every
type may be manifested in higher and lower degrees of
organization, for Type and degree of development togeth-
er determine the individual forms. This produces, there-
fore, grades of development for each Type, which in cer-
tain instances form series, but not a continuous
developmental series and never one which completes all
possible developmental grades. . . . It is no accident that
certain forms of organization are realized in fewer varia-
tions. The cause must lie in the essence of the forms
themselves. . . . But these subordinate modifications of a
particular grade [classes, families, species, and so on] are



mostly quite similar, and only a few ever appear to be
radically different, so that a theme of these organic varia-
tions can be compared to a sphere, which consists of a
densely compacted center surrounded by thinly populat-
ed atmosphere. . . . From this emerges two noteworthy
rules: First, that the more compressed the center of the
sphere, the more limited is the extent of the atmosphere,
both in the larger, higher spheres, as in the smaller, lower
spheres. . . . Second, in each large sphere, spheres subor-
dinate to the center are richer in subordinate forms than
those subordinate to the periphery.10

Von Baer insisted that all potential for variation is not actu-
ally developed because environmental factors must be con-
ducive for the potential capacity in order for variation to be
realized.

In criticizing Darwinian evolution, Louis Agassiz states flat-
ly that

the study of species as the basis of a scientific education is
a great mistake. It leads us to overrate the value of
species, and to believe that they exist in nature in some
different sense from the other groups; as if there were
something more real and tangible in species than in gen-
era, families, orders, classes, or branches.!

(3) Survival of the Fittest

The Darwinian view stresses a fierce dog-eat-dog competi-
tion: survival of the fittest. But what does survival of the
fittest really mean? What is the most fit, but that which sur-
vives? So, here we have a tautology: whatever survives, sur-
vives—a fitting view for an empire to ride roughshod over all
other interests. In contrast, the continental science tradition
believed in the harmony of nature and was republican, not
colonial, in its politics.

Like Alexander von Humboldt, von Baer had a distinct, non-
simplistic notion of the harmony of nature. Von Baer wrote:

What we have discussed here: the reciprocal interconnec-
tions of organisms with one another and their relationship
to the universal materials that offer them the means for
sustaining life, is what has been called the harmony of na-
ture, that is a relationship of mutual regulation. Just as
tones only give rise to a harmony when they are bound
together in accordance with certain rules, so can the indi-
vidual processes in the wholeness of nature only exist and
endure if they stand in certain relationships to one anoth-
er. Chance is unable to create anything enduring, rather it
is only capable of destruction.'2

But what is the evidence? If one looks at the most primitive
species, it might appear that the Malthusian-Darwinian view is
appropriate. Lower species have a prodigious number of off-
spring, of which very few survive to adulthood. Why one indi-
vidual rather than another survives in such species may appear
superficially to be the result of chance. Fish, reptiles, and in-
sects eat each other and even, in some cases, their sexual part-
ners and their own eggs.

If you look at the highest species, however, such as higher
mammals, the opposite seems to be the case. Most higher

mammals have elaborate social structures and extensive col-
lective nurturing of the young. Even with dogs, which can
fight to kill for food or to establish rank, once rank is estab-
lished, the fight ends with the less successful individual ac-
knowledging defeat. Social rituals, which maintain the cohe-
sion and population size of the pack, dominate over the
Darwinian model of individual dog-eat-dog fights to the
death.

Why should the reproductive strategy of the higher species
be so drastically different from that of the lower species?

(4) Inbreeding versus Outbreeding

Darwin developed much of his hypothesis by studying the
way British horse and dog breeders produced separate breeds.
Indeed, genetic variation allows breeders to select for specific
traits: the fastest, the largest, the most brightly colored, and so
on. From this he extrapolated the idea of “natural” selection as
a selection for the individuals best adapted to conditions in the
wild. However, horse and dog breeding produce variation on-
ly within a single species.

In addition to this limitation, the show-animal breeding
method has its problems. Inbreeding mother to son, sibling to
sibling, does indeed often produce progeny very similar to the
proven champion parents, but the price paid for this shortcut
to riches is a rapid increase in very serious genetic diseases,
poor temperament, and other problems.

Farm animals and other working animals, as well as agricul-
tural plants, are outbred to maintain both physical and—for
the animals—psychological versatility and vigor. They are gen-
erally bred for vigor, endurance, and versatility (plasticity) un-
der a wide variety of circumstances. For example, new strains
of seed are judged agriculturally by whether they produce well
under a wide variety of climate and soil conditions, including
how well they can withstand diseases common to that crop.
Hybrid vigor, the wellspring of modern agriculture, is pro-
duced totally by outbreeding.

What does this question of outbreeding or inbreeding have
to do with evolution?

There is a basic flaw in the assumption that one can breed
for just a few very specific traits to get a species perfectly
adapted to very fixed and limited conditions, and that this is
the way evolution generates speciation: This view assumes that
the environment—nature—remains fixed and stable. However,
living conditions are not fixed. External bounding conditions
change. Continents and oceans have come and gone. Climatic
conditions have fluctuated from extremely hot, steamy tropical
conditions or hot arid conditions to glacial ice ages. Numerous
species have emerged and died out. Perfect adaptation to fixed
environmental conditions is not the way evolution proceeds.
Although this strategy may work on the race track or in the
show ring, the species that used this strategy are long since ex-
tinct. Instead, successful species must have a certain flexibility
and vigor that makes them adaptable to changing environmen-
tal conditions.

It took life eons to generate species that are progressively
more and more adaptable to different and varying condi-
tions. Life becomes increasingly homeostatic (able to regu-
late its own physiological conditions internally) as higher
forms of life evolve. First, life escapes from dependence on
an aqueous environment and becomes able to regulate its
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own salt and water content, protecting itself, by various
means, from desiccation and other extremes. With mammals
and birds, homeotherms evolve: species able to regulate
their own body temperature.

Finally, man appears. From the physiological standpoint,
man appears in Darwinian terms to be the least well adjusted
to environmental conditions, being both weak and naked. Yet,
from the standpoint of adaptation to changing environmental
conditions, he is the best adapted, because he has creative rea-
son and develops language and society. Man is thus free from
the fixed instinctual drives of lower animals. During a pro-
longed child-rearing phase, the young develop the mental apti-
tude to generate new technologies that can conquer any envi-
ronment—and even colonize space.

The Earth and its biosphere are the antithesis of a fixed envi-
ronment. Looked at from the perspective of geological time—
the eons during which life has evolved—life is constantly
changing with the biospheric environment; it is constantly
modifying and transforming for its own ends. From this stand-
point, the number of species that have become extinct as a re-
sult of changes wrought by human civilization is paltry in
comparison with the number of species extinctions caused by
major climatic and similar drastic environmental changes that
occurred prior to man'’s appearance.

In reality, the natural world is filled with extinctions of
species that could not adapt to a changing environment; man,

like other more highly evolved forms of life, is more capable of
transforming his environment than are the more primitive
species.

There is a general lawfulness of evolution that is not unique
to man: life forms evolve to generate new species with greater
versatility and greater capacity to transform the biosphere.

(5) Man Just a Beast?
This brings us to the last assumption on the chart. The Dar-
winians assume that man is just another beast. Darwin states:

It is absurd to talk of one animal being higher than anoth-
er. We consider those, where the intellectual faculties
most developed, as highest—A bee doubtless would
[use] ... instincts.

Man, in' Darwin’s view, is just another beast and thus the
human herd might be culled (via eugenics) just as one might
cull a herd of cattle. And once one tries to justify eugenics, in-
evitably the claim is made that some groups of men, for rea-
sons of skin color, religion—or whatever—are more fit than
another.

Compare Darwinian eugenics to Alexander Humboldt’s
view: Humboldt insists that man and human civilization are of
a higher order that is not dominated by the same kind of law-
fulness that characterized the evolution of life up to that point.

Millions of years ago Era
South America North America Old World
0.01
Pleistocene
2
Pliocene
5
Merychippus
Miocene
25
Oligocene
38
Eocene
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THE EVOLUTION OF THE HORSE
If evolution followed the linear model of Darwin, the evolutionary path of the modern horse would not look like a com-
plex tree with many branches (shown here), some of which appear abruptly. Instead it would be a straight line that pro-
ceeded with incremental, gradual changes. The horse evolved in the context of the development of grasslands.

Source: Adapted from The Encyclopedia of Animal Evolution, eds. R.J. Berry and A. Hallam (New York: Facts on File Publications, 1987)



Humboldt, Dana, and others of the continental science tradi-
tion assert not only that man is the crowning glory of the
process we call evolution, but also that man goes beyond this,
taking evolution into a different, a higher realm.

This is very much a hot issue today. The much publicized
book The Bell Curve, for example, by scientists Charles Murray
and Richard Herrnstein, claims that human beings of darker
pigmentation are just not as “fit” as those of lighter pigmenta-
tion. The research for the book was supported by The Pioneer
Fund, which had its start in the eugenics movement of the first
half of this century. Before World War Il, Harry Laughlin,
leader of the Pioneer Fund, wanted the “lowest” 10 percent of
the human population sterilized, in order to better build a race
of human thoroughbreds. Laughlin and his Fund distributed
Hitler's propaganda films in American schools, while Hitler
put the Darwinian implications of eugenics into practice in
slave labor camps.

Other contemporary researchers with a eugenics theme in-
clude neuroscientist Xandra Breakerfield at Harvard University,
who is trying to prove that violent behavior is genetic, while
others are trying to prove that homosexual behavior is genetic.

At this point, it ought to be clear that no scientist studying
something as broad as the origin and evolution of life can to-
tally avoid issues that have political, philosophical, and reli-
gious connotations. As much as such scientists might want to
stay out of politics, the political questions are raised because
of the very nature of the underlying assumptions adopted.

The End of Darwin

And so we come to the embarrassing moment of having to
acknowledge that the views of Darwin and friends do not
stand up well to the massive amount of scientific evidence ac-
cumulated about how evolution works. In fact, from the stand-
point of the paleontological record and similar evidence, the
Darwinian hypothesis is a miserable failure.

There have been many “improvers” of Darwin’s theory dur-
ing this century, and the holist school has pretended to offer
an alternative theory. None of these scientists, however, has
been willing to contradict any of Darwin’s fundamental ax-
iomatic assumptions about the nature of the universe and
man, as outlined in the box. Nor is any such scientist willing
to expose the fraud in the still-taught dogma that modern bi-
ology and physical anthropology rest upon Darwin’s funda-
mental discovery.

Yet, as we finally bury Darwin and his comrades in arms, as
we watch the clods of dirt fall upon their coffins, let us con-
template the humbling admission that, fundamentally, science
today does not really know much about life and how it
evolves. What is life? What is the difference between the bio-
chemical composition of the components of various tissues
and the living form of those tissues? Why are those biochemi-
cal components found in life only in specific, optically active
forms? What does this have to do with other cosmic forces
Pasteur noted that are dissymmetric—the universe with its
maghnificent spiral galaxies, polarized sunlight, magnetic and
electromagnetic fields? Why are the biochemical components
of life found in crystallized forms only after death? How have
the numerous changes in both the polarity and field strength of
the Earth’s magnetic field affected the evolution of life? How
did the origin of life occur? How do chromosomal reorderings

occur in a stable form that leads to new forms of life? What is
the difference between those chromosomal reorderings, and
the unstable chromosomal reorderings that can occur in multi-
nucleated cancer cells? Is it only a difference in geometric sta-
bility? Does the genetic material of life have other vital roles
beyond the genetic code? Why does DNA have all kinds of
fascinating properties, such as its piezoelectric capacity, and
what does this have to do with functions beyond the immedi-
ate role of the genetic code?

We have a lot of work to do. What we know is clearly
dwarfed by what we don’t know. But attempts to answer these
fundamental questions, no matter how imperfect, in the long
run will open up exciting discoveries and new realms of med-
ical technologies that we cannot even dream of today, but that
we know our grandchildren and our grandchildren’s children
will understand.

A century has passed since the Darwinians drove the propo-
nents of the continental science tradition out of science. It is
impossible now to judge what scientific breakthroughs and
new technologies would have occurred had this not hap-
pened. We cannot simply turn back on that road. But we can
use the continental science tradition as a sort of road map to
move out into that great dark void and begin to explore it. We
can reexamine the underlying axioms of these continental sci-
entists. We can study the method, the philosophical tradition
of Gottfried Leibniz and Nicholas of Cusa, that guided these
men and apply it to today’s world of scientific knowledge and
technology. But we can only do so if we are honest enough to
admit that Darwin has died and that it is time to get down to
some really hard work.

Carol Hugunin is a biologist on the staff of 21st Century.
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