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One of the most fundamental ideas 
in modern evolutionary biology is that 
Ihe ph),sica i structures of li ving organ
isms can change fro m one kind into 
another th rough a series of small 
modifications, withom departing fro m 
[he realm of potentially useful forms. 
For example, the foreleg of a lizard 
can, accord ing to this principle, be 
gradually transformed into the wing of 
a bird, and the lizard's scales can be 
gradua ll y converted into feathers_ In 
the course of this transformation, each 
successive siage is required \0 serve a 
useful funct ion for the organism in 
some possible environment. Thus each 
intermediate fOfm between leg and 
wing must be able to act as a service
able limb under some appropriate ci r
cumst ances. 

The Darwinian theory of evolution is 
based on the hypothesis that, wi thout 
exception, all the organisms in the 
world today came abou t by transfor
mations of this kind , starting wit h 
some primiti ve ancestral form. I f such 
tra nsforma tions arc al ways possible, 
then the problem of evolut iona ry 
theory is to determine what events in 

J 
nature might cause them to actually 
take pbce. However, if there ex ist any 
significant st ructures in living or
ganisms that cannot ha ve developed 
in this way, then for these Sl rUClUres. a t 
least, the hypothesis of evolut ion is 
ruled ou t, and some other expla nation 
of their origin must be sought. Charles 
Darwin , the founder of the modern 
theory of evolut ion, clearly recognized 
this point: " If it could be demonstrat
ed that any complex organ ex isted 
which could not possibly have been 
formed by numerous, successive, sligh t 
modifications. my theory would ab
solutely break down. '" 

--

Figure I. The radiolarian Haeckeliana darwiniana, a o ne-celled marine 
protozoan. 

Although Darwin admitted that he 
could not imagine t he intermediate, 
transi tiona l forms leadi ng to many dif
ferelll organs, he assumed that they 
might later be revealed by a deeper un
derstanding of the orga ns' structure 
and function, and he procecded 10 base 
his theory on their presumed existence. 
However, in the nearly one hundred 
twenty years since the publication of 
his book On the Origill oj Species, 

practically no significant adva nce has 
been made in the understanding of in
termediate for ms. While evolu tionists 
often spea k of changes in the size and 
shape of ex isting organs, they still can 
do very little but make vague sug
gestions about the origin of the organs 
themselves . 

The geneticist Richard Goldschmidt 
once gave a list o f seventeen organs 

(Continued 011 page 4) 



About Bhaktivedanta Institute 
Founded in 1976 by His Divine Grace 

A. C. Bhaktivedanta Swami Prabhu
pada, lhe Bhaktivedanta Institute is a 
center for the advanced study of the 
origin and nature of life. While modern 
science revolves around the concept 
thai everything (including life and 
consciousness) can be explained and 
understood in terms of maller alone, 
the sciemists and scholars of the Bhak
tivedanta institu'e feel that this concept 
is too restrictive to account for the 
observed phenomena of life. Instead, 
the Institute members utilize the in
sights into life, consciousness, and the 
self discovered by the ancient Vedic 
scholars. who made the study of con
sciousness their primary concern and 
who held that conscious life is primor
dial and cannot be reduced to physio
chemical phenomena. On the basis of 
this information, the members of the 
Bhaktivedanta institute are developing 
new scientific paradigms that incorp
orate consciousness and other higher
order bio-phenomena as irreducible 
features of nature. 

The specific programs of the insti· 
tute include the following: 

(a) To conduct research inlo the 
Vedic scientific k.nowledge concerning 
the fundamental concepts of life and 
ilS origin, the st ructure of maner and 
its interaction with life, and the nature 
of consciousness and the self. 

(b) To investigate closely the pre
dominant theories of modern science, 
particularly the theory of evolution 
(both chemical and biological) and the 
quantum theory, and to formulate new 
scientific paradigms (involving higher
order natural laws, psychological laws, 
and so on) that take into account 
hitherto unexplained phenomena per
taining to life and consciousness. 

(e) To show how these: new paradigms 
bear on recent developments in modern 
biology, biochemistry, sociobiology, 
socioeconomics, and biomedical ethics 
(including ethical Questions raised by 
research in such fields as recombinant 
DNA, genetic engineering, organ trans
plantation, and death.) 

(Continued on page 9) 
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The Bhaktivedanta Institute's founder and continuing source of Inspira
tion is His Divine Grace A. C. Bhaktivedanta Swami Prabhupllida, the most 
renowned and widely read Vedic scholar of the present age. Before pass
ing away on November 14, 1977, at the age of eighty-one, he had 
authored an astounding seventy volumes of translation and commentary 
on ancient India's classic Vedic literatures. Most colleges and university 
libraries in the United States (and a large number abroad) stock srTla 
Prabhupada's books as standard reference works, and many professors 
use them as textbooks. 

SrTla Prabhupada was never one to criticize modern, materialistic 
science per se, but only Insofar as It ignores and rejects the fully verifi
able findings of the higher science of transcendence-of which he him
self was an unquestioned master. Knowing through personal realization 
the transcendental, conscious source of ali manifested existence, he was 
espeCially critical of the "li fe-comes-from-matter" theory that now holds 
sway over most of the modern scientific community. Thus he has 
charged the Bhaktlvedanta Institute with the primary task of disproving 
this theory through the use of the most sophisticated techniques of 
modern mathematics, chemistry, and physics themselves. 

• 
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Last October it was announced that 
two researchers, Dr. Arno Penzias and 
Dr. Roben Wilson, had won the Nobel 
Prize for their accidental discovery in 
1965 of three-degree black-body radia
tion thai seemed to confirm the big 
bang theory of the origin of the 
universe. According 10 this theory, 
the whole universe began 14.5 bil
lion years ago with an infinitely hOI , 
primeval firebaJl. As the original su
perdense nucleus expanded, subatomic 
particles formed; then atoms began to 
condense, and radiation and mailer 
separated. On the basis of these hy
potheses. astrophysicists predicted that 
the universe would be found to contain 
"relic radiation" from the primeval ex
plosion, and a receiver was being built 
to try to detect this radiation when 
Penzias and Wilson announced their 
discovery. 

Measurements made since 1965. in
cluding observations made from bal
loons and rockets, have tended to con
firm that the intensity of the back
ground radiation at various wavelengths 
fits the curve expected for black-body 
radiation at 3 degrees Kelvin . Theo
retical astrophysicists, therefore, feel 
very confident that the universe actu
ally did originate in a superhot explo
sion and that the steady state theory, 
which cannot easily explain the relic 
radiation, is wrong. 

"However." cautioned Sir Bernard 
Lovell in his introduction to Cos-

mology Now, " no o ne acquainted with 
the contortions of theoretical astro
physicists in the attempt to interpret 
the successive observations of the past 
few decades would exhibit great confi
dence that the solution in favour of the 
big bang wou ld be the final pronounce
ment in cosmology. '" 

Such caution is necessary, in view of 
the rapidity with which scientific theo
ries become obsolescent. None of the 
present theories of the origin of the 
universe, including the big bang theory, 
does more than chart ripples on an 
ocean of mystery. Philosophically, they 
fail to explain how mailer and the laws 
governing its interactions (including 
the law of conservation of mass/energy) 
could arise out of the void. And mathe
matically. they fail to account for the 
extraordinarily high information con
teOl of the earth's biosphere. 

According to information theory, 
all of the information content of the 
earth's biosphere must come from one 
of two sources. Either it was present in 
the original state of the universe, or it 
was contained in the laws governing 
the formation and development of the 
universe. J But in the first case one has 
to explain why the original state of the 
universe was so highly ordered, and in 
the second one is confronted with the 
fact that the accepted laws governing 
the formation and developmeOl of the 
universe are comparatively simple, while 
the earth 's biosphere is extremely com-

plex. Neither the big bang theory nor 
any other current theory can resolve 
these grave difficulties. 

Still, the big bang theory has gained 
nearly universal acceptance among as
trophysicists, who take help from sub
atomic physics to explain the state of 
mailer in the alleged primeval explo
sion. But just how far has subatomic 
physics actually come in determining 
the fundamental nature and constitu
ents of matter? To answer this question 
let us brieny review the history of this 
relatively new branch of science. 

In the early part of this ceOlury, the 
discovery of subatomic panicles like 
the electron, proton, and neutron raised 
the hope that these would turn out to 
be: the fundamental constitutents of 
matter. The theory was that these sub
atomic particles combine to produce 
the various atoms, just as the at.:lms of 
different elements combine to produce 
the various chemical compounds. Un
fortunately, more and more subatomic 
particles were discovered, until today 
there are more known subatomic par
ticles than elements! So gradually the 
search for the true basis of matter 
shifted to thesub-sub . .uomic level. 

Then in 1963 it was proposed that all 
hadrons (an important class of sub
atomic particles) are composed of threi: 
fundamental entities called "quarks," 
which were labeled u, d, and s, for 
"uP". "down" and "sideways." The 
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and syslems of organs for which he 
could not even imagine the required 
transitional forms. This list included 
hair in mammals, feat hers in birds, the 
segmented S(ructure of veneb rales, 
teet h, the external skeletons and com
pound eyes of insects. blood circula
tion. and the organs of balance.' These 
organs, and many others. present a 
fundamental question: How can we 
explain Ihe origin of a com plex syslem 
thai depends on the action of many 
interdependent pans? 

We would like 10 suggest here that 
for many organs. the reason why the 
required chains o f useful inlermediale 
fo rms arc un imaginable is simply that 
they do not cxi s!. Lei us try 10 visualize 
this in malhemalical terms . The class 
of all possible forms made from 
organic chemicals can be thought of as 
a multidimensional space in which each 
point corresponds to a part icu lar form . 
We propose that in this space the 
potentially useful slructurcs will ap
pear as isolated islands surrounded by 
a vast ocean of disjointed forms that 
could not be usefu l in any circumstan
ces. Within these islands some freedom 
of movement will exist, corresponding 
to simple variations in characteristics 
such as size and shape. But reaching an 
island-corresponding to the evolu
tion of a particular type of useful 
organ-will require a long and accu
rate jump across the ocean. 

These ideas are illustrated by a me
chanical example. Consider the space 
of all possible combinations of me
chanical part s, such as shafts, levers, 
and gea rs. These mechanical parts are 
comparable to the molecules making 
up the orga ns in the bodies of living 
beings. Si nce both mechanical parts 
and molecules fit together in very 
limited a nd speci fic ways, a study o f 
mechanical combinations should throw 
some light on the nature o f organ ic 
forms. 

If we visualize the space of mechan
ica l forms, we can see that some 
regions in this space will correspond to 
wri s twatches and other familiar 
devices, and some regions will corre
spond to machines that are unfamiliar, 
but that might function usefully in 
some Situation. However, the space 
will mostly consist of combinations of 
parIS that are useful as paperweights, 
at best. 

Since a machine ca n opera te 
smooth ly only if many variables are 
simultaneously adjusted within precise 
limits, the use ful machines will occupy 
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Figure 2. A simple mechanical system that shows how several variables 
must interact in a precise fashion to produce a useful biological form. 

isolated islands, surrounded by an 
ocean of machines that are jammed o r 
broken. If we started from a point 011 

the shore represcn ting a very rudimen
tary machine, or no machine at a ll . 
then we wou ld have to leap over this 
ocean in order to reach, say, a func
tional wristwatch . As we made this 
leap, we could not obtain any guidance 
by testing the relati ve usefulness of the 
forms beneath, for all of them wou ld 
be equally useless. 

A very simple mechanical arrange
ment can be used to show how natural 
constraints on the combination of 
parts limit the class of functional ma
chines. Figure 2. depicts an arrange
ment of three gear wheels-Cal, (b), 
and (c).-within a box. The situation 
of wheel (b) ca n be partially described 
by specifying its radius, r, and the x 
and y coordinates of its center. If we 
allow r, x, and y to vary, we obtain a 
th ree-dimensional space of possi ble 
co nfigu rations for this mechanical 
system. This is depicted in Figure 3. 

In this space there are two surfaces 
shaped like inverted cones. The cone 
on the left represents the constraints on 
r, x, and y necessary for wheel (a) to 
engage wheel (b), and the cone o n the 
right represents the similar constraints 
for wheels (b) and (c). (These cones 
should possess a certain thickness, 
representing the limits wi thin which the 
gears will mesh.) The region B, where 
the two cones intersect, represen ts the 
island of configurat ions where (b) 

meshes with both (a) and (c). Power 
can be transmitted from (a) to (c) only 
in I hese configurations. 

In genera l. functiona l configurations 
o f part s will be represented by the in
tersection in a multidimensional space 
of many surfaces. corres ponding to 
various constraints on the combination 
of the parIS. This shou ld also hold true 
when the parts are the molecular com
ponents fo rming the bodies of li ving 
organisms. As the number of com
ponents is increased, both the dimen
sionali ty of the space and the number 
or constrain ing surfaces will tend to in· 
crease. This can be expected to lead to 
increasing isolation for the islands 
representing fu nctional organs. 

Since the bodies of living organisms 
are very complicated, they are not as 
easy to visualize as the machines in ou r 
illustration. However, there are exam
ples of organs that are simple enough 
to be comparable with man -made 
mechanisms. One such exampl e is 
found in the one-celled bacterium 
Escherichia coli (Figure 4) . 

Each Escherichia coli cell possesses 
severa l lo ng, curved fibers (called 
flagella) that enable it to swim. J Each 
flagellum is connected alone end to a 
kind o f motor built into the bacterial 
cell wall, and when Ihese motors rotate 
in a cerlain di rection the flagella rotale 
in unison and act as propellers to drive 
the bacterium forward through the 
water. When the motors rotate in the 
opposite direction, [he flagella separate 
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Figure 3. The space o f possible configurations of [he wheel (b) in Figure 2. 
The thin stri p B represents the configurations in which wheel (b) meshes 
with bOlh (a) and (e). 

and change the orient ation of the bac
terium by pu lling in various ways. By 
systema ti ca ll y alternating betwee n 
these two modes of operation, the bac
terium is able to swim from unde
sirable to desirable region s of its 
environment . 

The motors are presently thought 10 
be driven by a flux of prOLOns flowing 
into the cell . Each motor is thought to 
consist o f a ri ng of sixteen protein 
molecules anached to an axle and a 
stationary ring of sixteen proteins built 
into the cell wall,' Protons are steadily 
pumped OUI of the cell by its normal 
metabolic processes. As some of these 
protons flow back into the cell through 
the pairs of rings, Ihey impart a rOlary 
motion to the movable ring. Since the 
motor can operate in rorward or re
verse, there must be some mechanism 
that adjusts the molecules in the rings 
so as to reverse the direction of rOlalion. 

eventually choose a working motor, 
these non-motors would have to be 
progressively more useful to the bacter
ium the more motor-like they became. 
Apart from th is very unlikely possibi l
ity, evolutionists can suggest no guiding 
process that can cross the gap. 

In the case of very simple organs, 
such as the bacteria.! mOlor, it should 
be possible to carry out a complet ely 
rigorous study of the possibilities of 
form. Such a study would definit ely 

intercellular medium 
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cell wall 

resolve the question o f whether the in· 
term ediate forms requ ired by the 
theory or evolution do or do not ex ist. 
Of course, for the highly complicated 
organs o f higher plants and animals, 
this kind of study may nO! be practical, 
but there are still many cases where the 
combinatorial logic of an o rgan 
strongly suggests the impossibility of 
use ful intermediate forms. 

One interesting example of this im
possibility is found in the st atocyst of a 
certain species of shrimp. ' The 
statocyst is a hollow, fluid-filled sphere 
buil! into the shrimp 's shell. It is lined 
wit h cells bearing pressure·sensitive 
hairs and contain ing a small weight. 
The weight tends to sink and press 
against the downward portion of the 
sphere, thus enabli ng the shrim p to tell 
up from down. Curiously, the weight is 
a small grain of sand thaI the shrimp 
picks up with it s claws and inserts into 
the statocyst through a small hole in its 
shell. The shrimp has to do this every 
time it moults its shell. 

Now, the question is this: By what 
intermedia te sl ages did the 
arrangement of the shrimp's statocyst 
come about? Both the statocyst and the 
behaviora l pattern involved in picking 
up the gra in of sand are qui te complex. 
and neither is of any use without the 
other. Even if a statocyst evolved with 
a bui lt- in weight and then lost this 
feature by a mu tation. the appearance 
of the in sertion behavior would require 

(Continued on page /0) 
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Although the exact detai ls o f the 
Escherichia coli's molecular motors 
have not been worked out , we can see 
that they depend on the precise and 
simuhaneous adjust ment of many 
variables. In the space of possible 
molecular structures, the func tional 
motors will represent a tiny, isolated 
island. To have a continuu m of useful 
forms spanning the gap between "no 
motor" and "motor," we would have 
to postulate useful organs that do not 
runction as motors but are very similar 
to motors in structure. For the selective 
processes of evolutionary theory to 

Figure 4. A schematic depiction of an Escherichia coli's flagellar motor. 
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" Scientific Materialism" -
Science,or Mythology? 

In his recent book On Human Nature. 
Edward O. Wilson de li~erately sets out 
to fashion for mankind a new myth· 
ology based on scientific materialism. 
In this effort one of his principal ab-
jectives is to eliminate religion as a 
central fo rce in human society and 10 
harness fo r material science the energy 
now being expended in religious pur
suits. He argues that "Jr religion ... 
can be systematically analyzed and 
explained as a product of the brai n's 
evolution, its power as an externa l 
source o f morality will be gone for
ever. ... '" Wilson fee ls that the 
resulting vacuum can be fi lled by in
ducing people 10 center their aspira
tions on the epic of organic evolution. 
In other words, evolution is to become 
Ihe new myth for humanity. 

In mak ing Ihis proposal. Wilson has 
indeed pinpoimed one of the most 
serious dilemmas posed by scientific 
materialism. Scientific materialism de
nies the very idea of purpose and 
reduces li fe 10 the meaningless inter
play of blind forces and inanimate 
ent ities. Why is it , Ihen, thai human 
beings exhibit an innate need for higher 
purpose and meaning in li fe? 

Before looking at how Wi lson tries 
to solve this dilemma, let us brieny 
summarize the basic hypotheses of sci
entific materialism, as set forth in On 
Human Nafllre. The most basic of 
these is that a ll phenomena, incl uding 
life, can be fully explained in terms of 
the laws of physics and the entities 
postu lated by ph ysical theories. This 
hypothesis has twO fundamental corol
laries . The first is that mind and con
sciousness have a physical basis. (I n 
other words, every aspect of mind is 
explainable by reference to a ph ys
ical substrate, presumably the brain.) 
The second is that livi ng organisms are 
combinations of material elements that 
arose from earlier, non living combina
tions through material transformations 
obeyi ng the physical laws. 

In su pport of these two corollaries, 
the th("ory of evolution attempts 10 
provide a detailed explanation of jusl 
how the mu lt ifacet ed phenomena of 
life that we see toda y could have 
arisen step-by-step from lifeless, dis
organized matter. Wi lson is primarily 
concerned wi th the di vision of this 
theory that deals with the origin of 
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A Review of Edward Wilson's 
On Human Nature 
by Richard Thompson 

higher species of life, incl uding man. 
Here the basic hypothesis is that organ
isms will vary random ly by genetic 
mutation, and that certain variants will 
be better suited for reproduction than 
ot hers in the context of the en viron
mental situation. Thus the genetic 
consti tution of the orga nisms will grad
ually change, and new species will 
evolve. 

Has Wilson actually 
demonstrated his 

thesis that the phe
nomena of human 
psychology can be 
explained by the 

theory of evolution? 
The answer must be 
an emphatic "No." 

Wilson ' s goal is to exlend this theory 
10 encompass all aspects of human 
society. He thus hopes to show that the 
deepest aspirations of human life for 
higher meaning and purpose arc simply 
patterns of genetically programmed 
brain acti vity that arose by chance and 
were preserved because they conferred 
some reproductive advantage on the 
individuals or societies possessing 
them. 

T his attempt by Wilson is ironic. 
however. for whi le underm ini ng the 
basis for the very concept of hope, he 
simultaneously Stresses again and again 
the themes of hope and purpose. 
Throughout On Human Nature he 
passes judgement on various aspects of 
human life, expressing appreciation for 
some and disfavor for others and 
maintaining the hope fo r improvement 
in the fUlUre. In his conclusion he pro
poses that mank ind shou ld embrace 

the explicitly blind hope of the new 
myth of evolution. The true spirit of 
science. he says, "constructs the my-
thology of scientific materialism, ... 
addressed wit h precise and deliberately 
effective appeal to the deepest needs o f 
human nature, a nd kept strong by the 
blind hopes (sicl that the journey on 
which we arc now embarked will be 
fart her and beller than the one just 
completed. " I 

Unfortuna tely, this scheme musl 
fail , for one cannot base hope on a 
world view that explici tly excludes it. 
If one accepts this world view, he mUSI 
either understand its implications and 
acknowledge that life is meaningless. 
or he must abandon his hard-won 
understanding and plunge willfully in
to delusion. 

Yet there is sti ll hope-genuine hope. 
And th is hope is to be fo und by raising 
the following question : Is " scientific 
materialism," as described by Wilson. 
actually scientific. or is it indeed 
my tflologican This question brings us 
to the real substance of Wilson's book . 
Has he actually demonstrated his thesis 
tha t the phenomena of human psy
chology can be explained by the theory 
of evolution? The answer must be an 
emphatic " No. " As Wi lson himself 
warns us in the introduction, "On 
Human Nature is not a work of sci
ence." l Rather, it is a speculative 
ex ploration o f the consequences of 
systematicall y interpreting human soci
ety with in the framework of scientific 
materialism. 

11 is not surprising, therefore, that 
some of Wilson's most important 
points arc supported by vague sug
gestions. at besl. One example is his 
explanation of bel ief in God. Even 
from a behavioristic viewpoi nt belief 
in God is an extremely important 
feature of human psychology, fo r it 
has played a central role in the lives 
of millions of people throughout his
tory .. Yet in an entire chapter on the 
evolution of religion, Wi lson devotes 
but two sma ll paragraphs to this topic. 
In them he suggests that. in some com
pletely unspecified way. belief in a 
single a ll-powerfu l God is caused by 
the tendency towards male dominance 
in pastoral tribes. According to Wil
son, it is for this reason that both the 
Hebrews and the Arabs developed 
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monotheistic religions. 
This is a very disappoi nting per

formance by Wilson, and not at all 
what we are accuslOmed to expect in 
the way of ingenious scientific expla
nations. Unfortunately, it is typical of 
his arguments throughout On Human 
Nature. Rather than cont ribute con
vinci ng proofs that strengt hen the case 
for evoiution, he simply relies on the ex
isting prestige of scientific materialism 
10 give credence to his views. At most 
he is providing a perspectus for a 
possible theory of the fUlure, rather 
than a substantial contribu tion to sci
entific knowledge. 

Yet even though Wilson is presenting 
only an outline for fulure research, it 
is likely that many people will accept 
his vague and scamy reasoning as 
standard scientific proor. Indeed, the 
book-jacket copy promotes this mis
conception by neglecting to mention 
the tentative nature of Wilson's specu
lations and instead directly stating that 
"He shows how ... patterns of gener
osity, self-sacrifice and worship ... re
veal their deep roots in the life histories 
of primate bands that hunted big game 
in the last Ice Age.'" This is mislead
ing, and it sets a very bad precedent. 

One mode of fallacious reasoning 
that Wilson frequently employs is to 
argue that a trait of human behavior 
has evolved by natural selection simply 
because it appears to be advantageous 
to the welfare of individuals o r socie
ties. When dealing with such complex 
and subtle subjects as human behavior, 
this argument is simply not justifiable. 

Let us give a simple example to ilIus
Irate thl! traditional standard o f scien
tific reasoning, as it might apply to the 
question of evolution. Consider the 
joints of the body. such as the elbow. 
To understand how joints might evolve, 
we would first have to understand 
what they are. This means that we 
would have to have a realistic math
ematical model that shows which con
figurations of matter are capable of 
acti ng as joints. and which are not. 
(What constitutes a workable joint is 
by no means obvious, for it entails 
many delicate questions of engineer
ing.) Then we would have to trace out 
possible intermediate stages between 
organisms possessing joints and or
ga nisms lacking them. We wou ld have 

to somehow estimate the relative selec
tive value of different stages, and we 
wou ld have to show a natural, selec
tive progression leading to forms with 
joints. Only then could we leave the 
realm of sheer conjecture and claim to 
study the matter scient ifically. It is not 
sufficient simply to observe that joints 
are advantageous to creatures possess
ing them. 

So, if analysis of the origin of such 
simple structures as joints presents 
such a difficull challenge to scientific 
methodology, then what can we say 
about religion? Unfortunately, Wilson 

In addition to being 
unproven and un

reasonable, Wilson's 
new mythology also 

leaves us with 
nothing but the 

alternatives of total 
cynicism or willful 
. self-delusion. 

does not even know what religion is. 
Has he studied the Veaanlo-siilra? 
Has he mastered the Bhagavad-gTta? 
Does he understand the teachings of 
Ch rist or Mohammed? In On Human 
Nature we find no evidence of such 
knowledge. 

Wilson does, however, reveal a strong 
prej udice against religion, as well as a 
desire to eliminate it and divert its ener
gies int o the service of material science. 
He explici tly states that this is his ob
jective in formulating an evolutio na ry 
explanation of religion. However, this 
negative attitude makes it very unlike
ly that he will ever understand what re
ligion actually is, much less understand 
its original source. 

In the end , Wi lson is forced to base 
his mythology of scientific materialism 
on the great success that science has en
joyed in the past in explaining various 
natural phenomena. Because these sue-

cesses have mainly occurred in the 
physical sciences . it might be wort h
while to note brieny the recent history 
of physics. Since the revolutionary de
velopment of quantum mechanics in 
the 1920's. physicists have found it 
necessary to explicitly include the con
scious observer in their accounts of 
inanimate mailer. Indeed, Werner Hei
senberg has stated that "The laws of 
nature which we formulate mathema
tically in quantum theory deal no long
er with the panicles themselves but 
with our knowledge of the elementary 
particles."J (Italics added.) We should 
note that this development plays havoc 
with a basic tenet of scientific material
ism, i.e., that conscious mind is ex
plainable in terms of the physical laws. 
Thus, while Wilson confidently fash
ions a crown for his colossus of ma
terial scientism, there are hints of 
cracks in its feet of clay. 

In addition to bemg unproven and un
reasonable, Wilson' s new mythology 
also leaves us with nothing but the al
ternatives of total cynicism or willful 
self-delusion. Therefore we wou ld like 
to brieny suggest here that there is 
another way to resolve the connict be
tween science and religion. But this 
approach entails two prerequisites. First, 
science-and especially the nascent 
science of man- should be approached 
with very strict and cautious reasoning. 
The temptation to wildly ext rapolate 
scientific hypotheses and thereby gen
erate mythological world views should 
be resisted. Second, one should study 
religion as it is, without trying to force 
it into a Procrustian bed of artificia l 
concepts. If religion is approached 
with an open mind and appreciated in 
terms of its own categories, it can be 
truly understood, and then its relation 
with the findings of science can be 
fruitfully considered . _ 
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(Continued/rom page 3) 
quarks themselves were never observed, 
even in the most violent particle col
lisions, so their existence was (and re
mains) hypothetical. Still, the three
quark theory (with the addition of 
"color" quantum numbers) was attrac
tively simple, and it proved a very ac
curate aid in predicting and explaining 
experimental observations. 

But there were also serious discrep
ancies in the three-quark theory, and in 
1974 more powerful accelerators gave 
rise to the discovery of a massive sub
atomic particle called the J particle, 
whose pattern of decay strongly sug
gested the existence of a/ourt" quark. 
It received the label c, for "charm," 
and its discovery won a Nobel Prize 
fo r Burton Richter and Samuel C. C. 
Ting. By 1977, however, the Fermilab 
accelerator had had its energy boosted 
to 400 billion electron volts (GeV), 
and this facilitated the discovery of 
a new particle (called the upsilon), 
with a mass of 9.4 GeV. The relatively 
long lifetime of the upsilon particle 
suggested that its internal structure 
involved a/i/tll quark. 

But if there are five quarks, why nOt 
six? Or twelve? Or one hundred? That 
there is no theoretical limit to the num
ber of quarks suggests that there is 
some even more fundamental principle 
governing their existence and struc
ture-if indeed quarks actually exist 
at all! 

At this point let us consider what has 
actually been achieved by the above 
line of scientific investigation. All sci
entists would agree that the original 
object of science is to help us under
stand life and the universe around us. 
But have the proponents of the big 
bang or the quark theories really done 
this? Certainly they have undertaken 
many painstaking theoretical and ex
perimental studies, and they have sacri
ficed much time, thought, and money. 
However, we feel that the chief value 
of their work lies not in its revelations 
of the nature and origin of the universe 
and matter, but rather in its indication 
that the truth is not to be found by 
their present approach. 

We have two principal reasons fo r 
coming to this conclusion. First, it is 
clear that the solutions to the two prob
lems under consideration (namely, 
"What is the fundamental nature of 
matter?" and "What is the origin of 
the universe?") retreat faster than the 
scientists advance. Like will-o'-the
wisps, the answers to these questions 
always elude the scientists' grasp and 
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lure them further and further into a 
quagmire of perplexing speculation, 
far from the domain of everyday ex
perience and the ordinary laws of 
nature. 

Our second reason for doubting the 
value of the big bang and the quark 
theories (as currently formulated) is 
that their proponents are failing to 
achieve their primary goal- to help 
us understand life and the universe 
around us. As soon as one enters the 
world of the subatomic physicist and 
the astrophysicist, one loses sight of 
familiar qualities like feeling, emotion, 
beauty. sense, and meaningfulness. 
These qualities are a real part of 
our everyday experience, and any theory 
that does not account for them can 
never satisfy us. Ironically, researchers 
have arbitrarily labeled the quarks' 
quantum numbers "color" and"charm," 
as though they were trying to rectify 
a feeling of loss or disappointment. 
Even the name " quark" is a li terary 
joke, indicating the separation from 
common sense. Furthermore, in his 
book The First TllTee Minutes, Steven 
Weinberg explains that the more one 
tries to understand the basic nature 
of reali ty by using modern theoretical 
physics, the more meaningless exist· 
ence appears. Then how can theoretical 
physics explain the source of every
thing, including life, which is full 
of meaning? Applying the principle of 
diminishing returns to modern science, 
we should take stock of its real gains 
and consider whether the path that 
science is presently traversing is a 
fruitfu l avenue of inquiry- o r a course 
of limitless frustration and expense. 

Here we would like to propose that 
scientists now step back and take a 
broad view of their methods. Indeed, 
the whole field of experimental science 
would become more meaningful if the 
medium of observation and compre
hension-namely, consciousness it
self-were better understood. Even if the 
laws of physics can specify the rela
tionships between particles, forces, and 
radiations, they still cannot account 
for the experiences of perception and 
cognition themselves-even as epiphe-
nomena of matter. As confirmed a 
skeptic and agnostic as T. H. Huxley 
once stated, "I cannot conceive, for 
example, how the phenomena of con
sciousness ... are to be brought with
in the bounds of physical science .... 
It seems to me pretty plain that there is 
a third thing in the universe, to wit, 
consciousness, which , in the hardness 
of my heart or head, I cannot see to be 

matter or force . or any conceivable 
modification of either. ... "J Huxley 
wrote these words in 1892, but science 
has yet to offer an explanation for 
consciousness. 

"But ," one might object, "con
sciousness is just one aspect of exist
ence. Scientists have done so much 
imponant work in explaining other 
things, and they will provide an account 
of consciousness in due time." However, 
common sense tells us this is not a valid 
argument, for all measurements and 
concepts are conducted through the 
medium of consciousness. It is only 
through consciousness that we can 
understand the relationships between 
the meter readings on our instruments 
and the atomic or cosmic events they 
represent. 

In addition, the most fundamenta l 
branch of science-quamum physics
requires that sciemi sts explicitly take 
consciousness into account in their 
descriptions of inanimate matter. Nobel 
P rize winner Eugene Wigner declared 
that " It was not possible to formulate 
the laws of quantum mechanics in a 
fu lly consistent way without reference 
to the consciousness [of the observ
er].''' It is indeed ironic that quantum 
mechanics. the fundamental basis of the 
big bang theory, requires reference to 
consciousness, even though conscious
ness does not fit naturally into the 
physical setting that the big bang theory 
describes-namely, the universal explo
sion. 

Apparemly, the theories of physics 
have been pushed too far in the attempt 
to obtain a complete and final under
standing of the universe. The big bang 
theory is an enormous extrapolation of 
subatomic physics, yet subatomic phys
ics is itself incomplete. Thus the big 
bang theory fails to account for the 
origin of either the consciousness or 
the complex forms of living beings, 
even though its quantum mechanical 
framework requires explicit reference 
to a conscious observer. 

A new approach is needed - one 
that does not neglect consciousness, 
with its associated features of percep
tion, thought, emotion, and apprecia
tion of meaning and purpose. A direct 
investigation of consciousness should 
be conducted that deals with all of 
these features and that doesn't involve 
the limiting, a priori assumption that 
they must be explainable wi thin the 
imperfect framework of current 
physical theories. Once we attain an 

(Conlinued on page 10) 
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(d) To design and conduct experi· 
ments in the above areas of scientific 
and academic concern. Institute mem
bers will perform these experiments 
with the help of modern techniques like 
chromatography and spectrophoto
metry, and the experimental results 
will enable them 10 test the validity of 
the new paradigms. 

(e) To conduct research inlo scientif
ic methods of agriculture as a practical 
application of these paradigms. 

(f) To offer fac ility for publishing 
the Institute members' most note
worthy work in the BlJakivedanlo 
Institute Bulletin, So-vijnanam (a yearly 
journal), and the BlloklivedontQ Insti
lule Monogropll Series. 

PUBLICATIONS 

So-vi/n71nam: the official journal of 
the Bhaktivedanta Institute. To be pub
lished annually, beginning in the sum· 
mer of 1979, it will be devoted to 
scholarly a rticles from many different 
academic fields. These articles will dis· 
cuss the nature of life and conscious· 
ness from the viewpoint of philosophi· 
cal principles, scientific theory, and 
practical implications in all spheres of 
human life. 

The Bhaktivedanta Institute Bulletin: 
a bimonthly publication containing 
news o f the development of the Shakti· 
vedanta Institute, as well as short 
anicles introducing the Institute's an· 
alyses of controversial issues in science, 
sociology, and philosophy . 

The Bhaktivedanta Institute Mono. 
graph Series: detailed studies of topics 
in the life sciences, evolution, Quantum 
physics, consciousness. biomedical eth· 
ics. and many other fields. Members 
may purchase the three monographs 
already published, as well as a ll future 
volumes , at reduced rates. 

AUDIO-VISUAL SERIES 

Audio casselles: The Bhaktivedanta 
Institute Tape Library includes lectures 
on " The Difference Between Life and 
Mauer, " "Darwin in Retreat-a Chal· 
lenge to the Theory of Evolution," 
"Consciousness and the Laws of Na
ture." and many other topics. 

Slide shows and films: Slide shows 
dnd films on the nature of life and its 
origin will soon be available. 

SPECIAL EVENTS 

Annual meeting: The Insti tute' s 
yearly meeting provides a forum for 
discussing the latest scientific devel
opments of concern to society at large. 

Monthly invitational dinner: Scholars 
and Institute members are invited for 
an informal discussion of vital social. 
scientific, and philosophical issues. 

Course work: Special courses taught 
by members of the Institute will be 
a rranged for those interested in ad
vancing their knowledge of Vedic sci· 
enee ar.d literature. 

AWARDS 

Every year awards will be made to 
members who make the most signi
ficant contributions to the work o f the 
Institute. 

For further information about the 
Bhaktivedanta Institute and its aClivi· 
ties. please write or call us at the follow
ing address: 

The Bhaktiveda nta Institute 
P . O. Box 29604 
Atlanta, GA 30359 
Tel. (404) 325-3089 o. 325-3091 

Aboul the Authors 
Richard Thompson was born in 

Binghamton, New York, in 1947. He 
earned his B.S. in Mathematics and 
Physics from the State University of 
New Yo rk at Binghamton and then 
went on to Syracuse University for his 
M.A. in Mathematics. In 1974 he re
ceived his Ph.D. in Mathematics from 
Cornell University, where he especially 
concentrated on the study of probability 
Iheory. 

David J . Webb earned his M.A. in 
Chemistry at Wadham College, Oxford. 
and his Postgraduate Certificate of 
Education at London Universi ty. For 
four years he taught science at the 
secondary school level. He has been an 
initiated disciple of Srila Prabhupada 
since 1974, and a member of the Insti
tute since 1977. 
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Biological Form 
(Continued/rom page 5) 

a leap involving the coordination of 
many variables. 

At this point. let us try to find an 
alternati ve explanation of how such a 
leap might come about. One natural 
process in which such leaps arc com
monly seen is the process of human in
ven ti on. The product s of human 
creativity, from watches to poetic 
compositions, are generated with the 
aid of inspirat ion , which enables one to 
proceed directly to the solution of a 
problem wi thout groping laboriously 
th rough many fa lse attempts. In fact, it 
is often the case that after experiencing 
great frustration in a totally futil e trial
and-error search, an inventor will see 
the complete solution to his problem in 
a sudden nash of insight. One example 
of this is the expe rien ce of the 
mathematician Carl Gauss in solving a 
problem that had thwarted his effort s 
for years: " I succeeded," he wrote, 
" not on account of my painful efforts, 
bu t by the grace of God. Like a sudden 
flash o f lightning, the riddle happened 
to be solved. I myself cann ot say what 

. connected what I previously knew 
with what made my success possible.'" 
It is significant that the solut ion did 
not exh ibit even a hint of a connection 
wi th Gauss' s previous anempt s. Here 
again we find a structure-this time a 
structure of abstract thought- that is 
nOl linked by an y discern ible chain of 
intermediate forms 10 other. existing 
structures. 

If it is in the nature of biological 
form and the forms of human inven
tion to exist as isolated islands in the 
sea of possible forms, then some causal 

. agency must exist that can select such 
forms directly. The experience of in
ventors indicates that this agency lies 
outside the realm of human con
sciousness or control, and that it is 
capable of acting very quick ly. 

In the Bhagavad-gTrii a unified de
scription is given of an agency that 
accounts for the origin of both bio
logical form and human creativity. 
T.here it is explained that the ultimate 
cause underlying the world of our per
ceptions is not a blind, impersonal 
process, but a primordial, absolute 
personality-a personality possessing 
eternal form , qualities, and activities. 
Thus, in the Blwgavad-gitii SrT Kr~l)a 
declares, " I am the father of all living 
entities" (Bg. 14.4), and also '" am 
seated in everyone' s heart, and from 
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Me come remembrance, knowledge, 
and forgetfulness" (Bg. 15. 15). 

Of course, evcn though intermediate 
biological forms commonly do not 
exist (implying some kind of absolute 
informa tion or guidance that trascends 
the categories of ordinary science), this 
is not sufficient in it self to bring us to 
the concl usion that the transcendental 
source must be the Supreme Person. 
However, (his hypothesis opens up 
very interesting opportunities for fur
ther scient ific investigation. If the in
format ion for the manifestations of 
form and order in this world is existing 
in a transcendental state, then this in
formation might be directly accessible 
in some way. And if the transcendental 
source is indeed the Supreme Person, 
as described in the BlJagavad-gTtii, then 
it is reasonable to expect that a per
sonal avenu e of approach is possible. 

In fact, such an avenue does exist. It 
consists of an elaborately developed 
scient ifi c method for establishing a 
personal relationship with the Supreme 
Person. This method, called bllOkti
yoga, is similar to modern science in 
that it depends on clea rly specified pro
cedures leading to reproducible results. 
It is full y empiri cal. for it is based oJ. 
direct personal experience that is 
alla ina ble by anyone who carries out 
the procedures correctly. 

On the ot her hand , bhakti-y oga dif
fers from modern science in it s method 
of acqui ring basic information. In 
modern science the hypotheses to be 
tested, as well as the methods for 
tes ting them, are obtained in a 
haphazard way from the poorly under
stood sources of "inspiration," or 
"creative imagination." In the science 
of bhakti-yoga, experimental proce
dures and phi losoph ical principles are 
both explicitly obtai ned from the 
Supreme Person. In ot her words, 
although the so urce of knowledge in 
both modern science and bhakti-yoga 
is the Supreme Perso n, in bllakti-yoga 
this is fu ll y recognized. and thus there 
is direct access to the transcendental 
knowledge avai lable from this sou rce. 
A good example of th is direct access is 
the Bhagavad-gflii it self, which, far 
from being a product of gradual 
cultural evolution, was directly spoken 
by SrT K~~l)a some five thousand years 
ago 011 the balllefield o f Kuruk~etra . 

It would be worthwhile for scientists 
to consider this direct method of at
ta inin g know ledge . Even though 
history has shown thai revealed knowl-

edge may become corrupted, the basic 
principle is still valid, and fruitful 
scientific investigation in this area 
should be possible. The value of seek
ing such a rigorous approach is espe
cially apparent if, as we have seen , 
therc is reason to suppose that 
organi zed fo rm in both the biological 
and cultural spheres must originate 
from a transccndental source. _ 
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understanding of consciousness that 
can give us a reasonable explanation of 
the most important features of our 
day-ta-day existence, we will be in a 
beller position to understand the origin 
of the universe. _ 

References 

1. Bernard Lovell, Cosmology Now, 
ed. Laurie John, p. 8. 

2. See Dr. Richard L. Thompson, 
Demonstration by In/ormation 
Theory That Li/e Cannot Arise 
From Matter, Bhaktivedanta In
stitute Monograph No.2. (Bos
tion: 1977). 

3. Thomas H. Huxley, Essays on Some 
Controverted Questions (London: 
MacMillan, 1892), pp. 213 and 220. 

4. Eugene Wigner, "Remarks on the 
Mind-Body Question," Tile Sci
entist Speculates, ed. I. 1. Good 
(New York: Basic Books, 1962), 
p.285. 


