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EDITORIAL 

REFLECTIONS ON ARTIFICIAL INTELLIGENCE 

'Is the Mind a 'Thing'? 

Recently, 2 7  st Century received a man­
uscript from a senior professor of biol­

ogy, apparently trained in  neurophysiol­
ogy and specia l iz ing in  s leep researc h .  
He put forward a theory that the function 
of dreams was to reconstitute faulty "cir­
cu itry" in the bra in synapses. I was some­
what surpr i sed to note the amount  of 
research that has gone into the biophysi­
cal aspects of bra in function, as impl ied 
by his discussion. I was not shocked that 
his representations rel ied on analogies to 
digital computers, through concepts such 
as  " long-term storage," and "memory 
process ing . "  How shou ld  he  be 
answered? 

H is thesis seemed to me questionable, 
even if novel .  But I thought the question 
shou ld be approached from fundamen­
tals, rather than argu i ng the case with in  
the framework of  current knowledge­
which  for me wou ld  be to argue from 
very scant knowledge. I wished to write 
a short repl y  to the author, that wou Id 
ca l l h i s  attent ion to some of the more 
fundamental assumptions underlying h is  
thes i s .  H aving j u st completed read i ng 
through a n u m ber of short works by 
Le ibn iz ,  and P lato's Phaedo d i a l ogue, 
what was on my mind was the d isti nc­
tion between soul or mind, and brain.  
H owever, u pon s itt i ng down to wr i te 
what I thought would be a short reply, I 
found myself in some difficulty. 

The problem arose as fol lows. Recog­
nizing that even the use of the word "soul" 
wou l d  most l i ke ly appear to my corre­
spondent as either r idiculous, or at best, 
"non-scient i f ic," in the context, I 
attempted to put myself into his mind, to 
see how I might establish the necessity for 
consider ing the disti nction. Anticipating 
from what he had written, that he might 
accept my argument that the bra in could 
not fa i r ly  be compared to a d igital com­
puter, but was a far more complex organ­
ism, I posed the problem as fo l lows : I 
imagi ned some time far i nto the futu re, 
when the physico-chemical basis of brain 
activ ity might be wel l  u nderstood. Sup­
pose it were possible to construct an appa­
ratus by which one cou l d  observe the 
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brain in the process of creative thought. 
The question then ar ises, whether any 

i ntel l igible representation of thought, or 
m i nd, re ly ing  on the physico-chemical  
observat ions of bra in  and related organs 
( l et's c a l l  the w h o l e  complex the bio­
physical substrate of thought) were pos­
s i b le .  I s  it poss ib le, i n  pr inc ip le, e ither 
to construct s u c h  an a p paratus,  or to 
in terpret its resu lts ? I f  i t  were possible, 
then, it would appear, that the soul had 
d i sappeared, for the fu nct ion of m ind 
h a d  been e q u ated to a b i ophys ica l  
process. Th i s  was troub l ing .  

One person with whom I d i scussed 
the problem, a rgued that  it wou ld be 
impossible to construct such an appara­
tus ,  because m i nd ,  a h i gh e r  p rocess, 
cou ld never be understood by means of 
the lesser objects of which the appara­
tus is b u i l t .  I rep l ied that the apparatus 
was a construct ion of m i nd, even if its 
parts were made of lesser stuff. Another 
pointed out that the problem was s imi­
lar to that proposed by Gottfried Leibniz 
in  the ana logy of the m i l l  (Monadology, 
section 1 7) .  There Leibniz writes: 

" I t  must be confessed, however, that 
Perception [do not confuse this with the 
modern psychologist's use of the term­
L H ], and  that wh i c h  depends upon it, 
are inexpl icable by mechan ical causes, 
that is to say, by f i g u res and motions. 
S u ppos i n g  that  there were a mach ine 
whose structure produced thought, sen­
sation, and perception, we cou ld con­
ceive of it as i ncreased in s ize with the 
same proportions u nt i l  one was able to 
enter i nto its interior, as he wou ld into a 
m i l l .  Now, on go i n g  i n to it, he wou l d  
f i n d  o n l y  p ieces work i n g  u pon one 
another, but never wou ld he  f ind any­
thing to exp la in  Perception. It is accord­
ing ly  i n  the s i m p l e  substance, and not 
in the composite, nor in a machine, that 
the Perception i s  to be sought. . . .  " 

But the argument of Mr. Leibniz, in this 
case, did not seem to fu l l y  answer my 
concern. Granted, I cou ld never experi­
ence the sensation of thought in  any other 
way than having a thought. But  I imag­
i ned my mater ia l ist adversary rep ly ing 
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that I was deceived into th inking that "1" 
had a thought. It was the biophysical sub­
strate which was the real ity, not "me." 

Now I was gett ing d i sturbed. I could 
not seem to prove to the imagined mate­
rial ist the most elementary thing. I began 
to wonder: H ad I merely exchanged my 
o ld  prejud ice, mater ia l i s m, for a new 
(actual ly, old), but more sanctified one? 
And if  so, was this anyth ing to be proud 
of? After a l l ,  if a young .man should truly 
g ive up h i s  attachment to mater ia l i sm,  
and seek mort if icat ion of the  f lesh ,  i t  
m ight be someth ing to be wondered at­
even if nearly a l l  such efforts end in fai l­
ure. But who i s  surpr i sed i f  a m idd le­
aged man, with spreading bald spot and 
paunch, should declare that he has given 
up the temptations of the flesh, and now 
seeks sol ace i n  the  prejud i ce that  h i s  
soul i s  immorta l ?  Would he b e  a n y  less 
rid iculous in his self-righteous pratt l ing, 
than if he had gone the other way, and 
taken up chas ing  women?  At l east the 
latter m ight arouse the popular  admi ra­
t ion,  espec i a l l y  i f  he had not done so 
before. I make a joke of i t ,  but I truly 
confess that I was troubled. 

A More Successful Stab 
Wh ile mul l i ng over my d i fficulty, the 

fol lowing paradox occurred to me: 
Let's assume we h ave successfu l l y  

constructed the apparatus whose exis­
tence we h ad mooted above. Suppose 
now, that we are attempt ing  wi th  our 
m i nd to reso l ve some paradox,  and 
simultaneously (or post facto) observing, 
with aid of this soph ist icated apparatus, 
the b iophys ica l  substrate of our own 
m i nd,  which we can now i ntel l i g i b l y  
represent, a n d  perhaps even act upon 
wi l ful ly. The solut ion to said paradox, 
must correspond to some new geometric 
configuration of whatever is the mult i­
p ly-con n ected man ifo l d  by w h i ch we 
have represented the biophysical  sub­
strate, and we should be able to observe 
that new configuration. Further, although 
we would not know in advance what it 
would be, we could conce i v a b l y  
observe the biophysical substrate under­
go i n g  the  cha nge i n  configurat i o n ,  
wh ich  corresponds t o  i t s  fi n d i n g  the  
solution to  the  posed paradox. 

If that were possible, I was even further 
from my desi red goa l .  It seemed that, by 
th is exerc ise, I was only lead i ng myself 
deeper into the camp of my adversary. But 
then I noted a certain paradox with in  this 
construction.  Its appearance seemed, at 
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first, to be only a smal l  thing. But on reflec­
tion over several days, my imagined mate­
rialist adversary was unable to account for 
it .  I ndeed he seemed to be trapped and 
s i l enced by it .  What I noticed was that 
there were two parties, so to speak, in my 
internal musing, whose specific identities 
had to be distinguished. There was "1" the 
mind, and there was the biophysical sub­
strate, " it," to which "1" presumably corr!,!­
sponds. "1" th inks that it is observing " it" 
i n  the act of t h i n k i ng .  The materia l ist 
counters that there is no "1"; there is only 
"it." But how does he then account for the 
appearance of this chimera, " I " ?  Before 
th i n k i ng better of h i mself, he m ight be 
tempted to employ the metaphor that "1" 
is merely a IIfigment of the imagination." 
But of whose imagination?- "Its"? 

Now the materia l ist, who had wished 
to construct everything upon the hypoth­
esis of matter (constructed of i rreducible 
elementarities) and motion, is forced to 
acknowledge a type of "matter" which 
has an  " i mag inat ion . "  But that i s  o n l y  
the beginn ing of h i s  d ifficulties. 

We could now add another consider­
ation .  Let us suppose that the new idea 
created is such that its real ization, in  the 
way that economist Lyndon LaRouche 
has repeated ly  emphas ized, i mproves 
the potential relative population density 
of the  species .  Now, the materia l i st 
would have to adm it that he is dea l ing 
wi th  a u n i que form of matter, w h i c h  
does things that h i s  ord inary conception 
of matter does not comprehend :  I t  cre­
ates menta l  f igments, and it cha nges 
i t se l f  for a purpose. Yet i t  even does 
m a n y  other t h i ngs,  w h i c h  our s i m p le  
example hasn't considered yet. Although 
it would take us beyond the confines of 
a l lotted space to examine these, we can 
reference for ourselves, for example: that 
i t  can on ly  survive in commun i ty with 
other s i m i l a r  forms of "matter" ; that it 
can only th ink by means of a long-chain, 
h i stor ica l  cont inui ty of d i a logue with 
th is  other "matter"; that i t  is only happy 
a n d  p roductive when do ing  so; and,  
many other considerations. 

I f  the materia l ist wishes to pers ist i n  
c a l l i n g  a l l  th i s  " matter, "  let h i m .  Such 
stubbornness w i l l, however, cost him i n  
clar ity and precis ion of thought. He wi l l  
soon fi nd that he must d i st inguish th i s  
new type  of " matter" from the  other  
th ing  he wished to  ca l l  matter, and  that 
yet more troubles await h im.  

-Laurence Hecht 

Letters 

On Being 
'Specifically Human' 

To the Ed itor: 
The Summer 2000 2 7  st Century issue 

just arrived . Mr. LaRouche's "501 Revis­
ited : I n Defense of Strategy" caught my 
attent ion, espec i a l l y  start ing  with page 
39 th rough 42 .  

S i nce Lyndon i s  a sc ient i st, I ' m  sur­
prised that he imp l ies relativist ic terms 
in such phrases as "true peace," "more 
mora l , "  and lito do good ."  Does he not 
bel ieve in  absolutes? 

I do have troub le with comprehend­
ing h i s  defin it ion of science. As in If • • •  

the appropriate example of the motiva­
t ion  otherwise  to be descr i bed as the 
com m it m e n t  to d o  good . "  A l so h i s  
state m e nt o n  m o ra l i ty. As i n ,  If • • •  

m o ra l i ty . . .  requ i res the  i nd iv i d ua l ,  
a n d  soc i ety, t o  a c t  i n  a l l  matters i n  a 
spec i fica l l y  human way. " W h at does 
Lyn d o n  mean by " i n  a spec i f ica l l y 
human way?" And "to practice sc ien­
tific progress?" 

Edward Marshal l  
Los Alamitos, Cal if. 

Lyndon LaRouche 
Replies 

T h e  custo m a ry d ef i n i t i o n s  of ab­
solutes, is the problem here. I n  compe­
tent  p h y s i c a l  s c i ence ,  t h e  o n l y  
" a b s o l ute"  i s  t h e  act ion  w h i c h  con­
for m s  to t h e  a p h o r i s m  of H eracl i tus : 
Not h i n g  i s  constant,  but change.  The 
adduc i b l e  p r i n c i p l e  of c h a n ge, t h us 
rep laces that na ive notion of "absolute" 
popu l a r  among Ar i stote l i an s, e m p i r i ­
c i sts, a n d  modern log ica l  pos i t iv i s ts .  
My treatment of th i s  matter of change 
s i tuates change as "action,"  that i n  the 
s e n s e  i m p l ied  by R i e m a n n i a n  m a n i ­
folds .  

S im i larly, it i s  the action which gener­
ates good w h i c h  defi nes what is good . 
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Simi larly, a specifical ly human way, is a 
mode of action rooted i n  experimental ly  
val idated modes of  cogn ition, a quality 
of act ion  w h i c h  e x i sts o n l y  i n  human 
behavior. 

A 'Great Idea of God' 
To the Ed itor :  
After read i n g  D i no De Pao l i 's i nter­

est ing  art ic le,  " Does Time Rea l l y  Pre­
cede Ex istence" [Spr ing  2000, p. 2 7 ] ,  
one h a s  t h e  sensat ion that everyt h i n g  
i s  reduced t o  a s e a  o f  thoughts, poi nts 
of v iews or  o p i n i o n s ;  n oth i n g  rea l l y  
rests i n  the proper p l ace, i f  we can ' t  
proper ly  defi ne  w h at space and t i m e  
are .  

Maybe the best guess to our  l i m ited 
knowledge of Nature would be that the 
who le  un iverse is j ust a great idea of 
God, period. 

P l ease  exp l a i n  the  poss i b i l i ty of 
extrasensory perception and telepathy. 
Are they another creature of New Agers? 

Keep up your i ntel l igent communica­
tion leve l .  

Paul F leury 
Buenos Aires, Argentina 
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Dino De Paoli Responds 
I t  i s  very poss' ib le  to start from your 

p o i n t  of v iew that "the u n i verse is a 
great idea of God ." 

T h i s  was actua l l y  the i m p l i c i t, o r  
exp l ic it, assumption from wh ich  Greek 
science was original l y  founded . Th is  is 
the poi nt of v iew of Kep ler, and espe-
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c ia l ly  of Leibn iz .  This  is a lso the impl icit  
assumption of sc ient i sts l i ke R iemann 
and E inste in .  But  from there, as  Leibniz 
does, one has to der ive  a concept of 
space and time that i s  i ntel l igib le  and 
powerful enough to i n c l ude deve lop­
mental processes l i ke l ife and th i nking 
human beings-a concept of space and 
t ime where man is sovereign and capa­
ble of wi l lful acts. 

My cr i t ic ism of Pr igogi ne, and espe­
c ia l ly  of the New Age "process church," 
i s  precisely that they, a priori, axiomati­
c a l l y  want to n u l l ify the i nd ividual i ty, 
sovereignty, and moral responsibi l ity of 
human bei ngs i n  the world .  They nul l ify 
it, by introduc ing  a "valueless" process 
where it i s  ful l y  i nd i fferent w h at one 
does, or does not do. O l i garch ical soci­
eties are a lways very happy to fi nd sci­
entif ic justif ication for the i r  po l ic ies to 
reduce man to the level of a powerless 
cow. 

Only a man who is inte l l ig ib ly aware 
of h i s  g iven power of d i scovery, of h i s  
d i gn i ty to e x i st ,  f i nds  a l so an  i n ner  
p o i n t  w h e re h e  i s  " o n  top of space­
time." Only from there, and at different 
l ev e l s ,  c a n  o n e  s h a re "God's  g reat 
idea." I t  i s  o n l y  from that standpoi nt, 
that one can, and must, help to better 
the world .  

A s  far a s  the l ast part of your letter i s  
concerned, I c a n  o n l y  say that if there 
are areas of our nervous system not yet 
explained by science, this should not be 
an excuse for New Age sects to man ipu­
late people. 
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RESEARCH COMMUNICATIONS 

Advances in Developing 
The Moon Nuclear Model 

Dr. Robert Moon, speaking in 1987 a t  
Human Rights Commission hearings on 
the LaRouche case. 

by Laurence Hecht 

I n the atomic nuclear structure hypoth­
e s ized by Dr. Robert J. Moon 1 i n  

1 9 86 ,  p roto n s  are c o n s i d e red t o  be 
located at the vertices of a nested struc­
tu re of fou r  of the five P l aton i c  sol ids  
(F igure 1 l. 

E ight  p rotons, correspond ing  to the 
Oxygen n u c l eus, occupy the vert ices 
of a c u be w h i c h  is the fi rst  n u c l ear  
"she l l . " S ix  more protons, correspon­
d ing to S i l icon, l ie on the vert ices of an 
octahedron which contains, and i s  dual  
to,  the cube. The octahedron-cube i s  
conta i n ed w i t h i n  a n  icosahedron,  
whose  1 2  add i t i o n a l  vert ices,  now 
tota l l i ng 2 6  proto ns,  co rrespond to 

� [[J: I \ --'" -------"---""- ! 
....---- .•. _ _  .. _ .. -. --

Tetrahedron Cube Octahedron 

Icosahedron Dodecahedron 

Figure 1 
THE FIVE PLATONIC SOLIDS 

The five regular, or Platonic, solids are best conceptualized as the regular 
tilings of the surface of a sphere. They thus define a crucial boundary of 
what can be constructed in visual space. In nested arrangements, the solids 
and their implicit variations may represent a multiply connected manifold, 
which serves as a metaphor for the rela tionship of the individual to the 
whole un iverse in physical space. Construction of the solids, and explo­
ration of their variations, has thus a lways been the foundation for creative 
work in science. 

I ro n . T h e  i cosahed ron -octa h ed ron­
c u be n est i n g  i s  f i n a l l y  conta i ned 
w i th i n , and dual  to,  a dodecahedron .  
T h e  2 0  add i t i o n a l  ver t ices ,  now 
tota l l i ng 46 protons, correspond to Pal­
l a d i u m, the ha l fway po int  in the peri­
od ic table  ( F igure 2l .  

Figure 2 
A WORKING MODEL 

OF THE N UCLEUS 
In the Moon model of the nucleus, 
a nesting of four of the five Platonic 
solids similar to that conceived by 
Johannes Kepler to describe the 
Solar System, is employed. Also 
shown is a photograph of a work­
ing model of the nucleus, made for 
Moon by retired machinist George 
Hamann in 1986. The scale model 
was constructed out of used alu­
minum offset printing plates. 
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(a) 

Figure 3 
THE COMPLETED URANI UM NUClEUS 

(a) To go beyond palladium (atomic number 46), which is represented by the completed dodecahedron, a n  iden­
tifcal dodecahedron joins the first one at a face. When the second dodecahedron is completed, it is seen that six 
positions on the common dodecahedra l face are a lready occupied. This represents the n ucleus of radon (atomic 
n umber 86). 
(b) To go beyond radon, the twin dodecahedra open up, using a common edge as if it were a hinge. 
(c) To create 9 7  -protactaniu"m, the hinge is broken at one end. To create 92-uranium, the position where two protons 
join must be slightly displaced, creating the instability which permits fission. 

Beyond Pal ladium, a second dodeca­
hedral she l l  begi ns to form as a twi n to 
the fi rst . After 1 0  of its 20 vertices are 
fi l led at Lanthanum (atomic number 56), 
a cube and octahedron nesting fi l l  inside 

it, accounting for the 1 4  elements of the 
anomalous Lanthanide series. 

Next, the icosahedron forms arou nd 
the cube-octahedron st ructure, com­
p l et ing  i ts  1 2  vert ices at Lead (ato m i c  

n u m ber 8 2 ) ,  w h i c h  i s  t h e  stab le,  end­
point  i n  the rad i oact ive decay ser ies .  
F i n a l l y  the dodecahedron fi l l s  up, and 
the tw i n ned structure " h i n ges" open,  
creat ing  the i n stab i l i ty which leads to 
the fissioning of u ran ium (F igure 3). 
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PERIODIC PROPERTIES OF THE ELEMENTS 
The periodicity of the atomic volumes of the elements (the ratio of their 
atomic weight to density) guided Lothar Meyer in the 7 9th-century in devel­
oping the periodic table. The maxima in the graph at atomic numbers 3, 7 7 , 
7 9, 55, and 87 identify the Croup 7 A elements that begin each period. How­
ever, minima occur in the same graph at or near the atomic numbers 8, 7 4, 
26, and 46, which mark the completed proton shells in the Moon nucleus. 

Source: Arnold Sommerfeld, Atomic Structure and Spectral Lines, p. 144. 
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The completed "she l l s "  of the Moon 
mode l ,  correspond to the e lements 
whose stabi l ity is attested by their  abun­
dance in the Earth's crust: Oxygen, S i l i­
con ,  a n d  I ro n .  These e lements a l so 
occur at minima in the graphs of atomic 
volume (F igure 4), and of other physical 
properties (v iz .  compress i b i l i ty, coeffi­
cient of expansion, and reciprocal melt­
i n g  poi nt) as estab l i shed by Lotha r  
Meyer in  the 1 870s to 1 880s. Pal lad ium, 
w h i c h  i s  a n  a no m a l y  i n  the modern 
e l ectron-confi g u rat ion  conception of 
the per iod i c  tab l e- because i t  has a 
c losed e lectron she l l ,  but occurs i n  the 
m idd le  of a period- is not anomalous 
in  the Moon mode l .  Further, as I d iscov­
ered s i nce my 1 988 art ic le on the sub­
ject, a l l  four closed-shel l e lements in the 
Moon model  occ u r  at m ax ima on the 
graph of paramagnetism (versus atomic 
number), as reported by Wil l iam Draper 
Harkins.2 

The Moon model  is thus cons i stent 
with m u c h  of the same experi m e ntal  
data w h i c h  u n d e r l i e s  the  p e r i od i c  
t a b l e  of  t h e  e l em ents ,  a n d  ex p l a i ns 
add i t i o n a l  featu res not  exp l a i ned by 
t h e  m o d e r n ,  e l ectro n -conf igurat ion  

Continued o n  page 8 
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Who Was Robert J. Moon? 
Robert James Moon (1 911 -1 989): Arriving at the U n iver­

s i ty of Chicago at the age of 1 6  in 1 928, Moon expressed 
h i s  i ntention to solve the problem of control led thermonu­
c lear  fus ion .  Arth u r  Compton ,  then c h a i r  of the Physics 
Department, told him his department was not working on 
that problem, and sent h i m  to the chairman of the Depart­
ment of Physical Chemistry, Wi l l iam Draper Harkins. 

M o o n  earned a P h . D .  d egree in Phys ica l  C h e m i stry 
under Harkins, and then a doctorate in Physics. He taught 
in both departments at the U n iversity of Chicago, starting 
in the 1 930s. During World War II, he played a key role i n  
t h e  Manhattan Project; he  l ater conducted b iophys ica l  
research in  connection with  Argonne National Laboratory. 

I n  the 1 930s, Moon b u i l t the second cyclotron i n  the 
world, with many improvements over the fi rst device con­
structed by E.O. Lawrence. Dur ing the Manhattan Project, 
he solved the problem of the carbon moderator, making 
the first atomic p i le  poss ible. After the war, he constructed 
the first scanning X-ray microscope, and pioneered in opti­
cal biophysics studies on the action potential in nerves. 

H is study of the electrodynamic theories of Andre-Marie 
Ampere and Wi l he l m  Weber, led h i m  to recons ider the 
u s u a l  i n te rpretat i o n  of the  R utherford scatter i  ng  data, 
which ignores the variation in force between charged par­
t ic les as a res u l t  of relative velocit ies and accelerat ions .  
Calcu lations based on the Weber e lectrodynamics forced 
Moon to re-conceptu a l i ze most of what i s ,  st i l l  today, 
taken for granted i n  atomic and nuclear physics. 

From 1 974 onward, he was a key col laborator of Lyndon 
H. LaRouche, Jr. A founding member of the Fusion Energy 
Foundat ion,  from 1 984- 1 986 he ed ited its International 

Philip Ulanowsky/EIRNS 

Dr. Moon teaching a class on the principles of electrody­
namics ( 7 986) a t  a summer camp in Virginia run by the 
Schiller Institute. Students were instructed in the use of 
basic machine tools, and encouraged to reproduce origi­
nal experiments of Andre-Marie Ampere. 
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Or. Moon (a bout 
1 952) a t  the con­
trol panel of the 
world's first scan­
ning X-ray micro­
scope, which he 
built a t  the Uni­
versity of Chicago. 
He used the 
device in the early 
1 9505, in conjuc­
tion with a gated 
m icrospetrophotometer operating in the ultra violet 
band, for studies of the action potential in unmyelinated 

axons. A lso shown is 
the storage system and 
viewing kinescope. 
Below: The scanning X­
ray assembly. Outer box 
contains one-half-inch 
thick sh ield of lead. 
Vaccum pumps a re 
exterior to box on right. 
Calcium fluoride single 
crystal housing and 
photo m ultiplier tube 
are at upper left. 

Journal of Fusion Energy. He was a member of the advisory 
board of 2 1 st Century Science & Technology, u nt i l  h i s  
death in  1 989. 

As an outgrowth of sem i nars conducted with LaRouche 
and other scientific col l aborators in  the 1 984-1 986 period, 
Moon came up with h i s  proposal for a geometric ordering 
of the atomic nucleus, inspi red by Johannes Kepler's con­
ception of the solar system, as described in h i s  work Mys­
terium Cosmographicum. 
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The world's second 
cyclotron, designed 
and built by Or. 
Moon at the 
University of 
Chicago (about 
1 936), had many 
improvements over 
the first one, built 
by E.o. Lawrence 
in California. Here, 
the core of the 
cyclotron being 
assembled. 
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PROPOSED NEUTRON DISTRIBUTION CHART 

Alpha 

Element N= partIcle 

2-He-4 2 2 

3-LJ-7 4 2 

4-Be-9 5 2 

5-B-10 5 2 

6-C-12 6 2 

7-N-14 7 2 

8-0-16 8 2 

9-F-19 10 4 

10-Ne-20 10 4 

11-Na-23 12 4 
12-Mg-24 12 4 
13-AI-27 14 4 
14-SI-28 14 4 
15-P-31 16 4 

16-S-32 16 4 

17-CI-35 18 4 

18-Ar-40 22 4 

19-K-39 20 4 

20-Ca-40 20 4 
21-Sc-45 24 4 
22-TI-48 26 4 
23-V-51 28 4 
24-Cr-52 28 4 
25-Mn-55 30 4 

26-Fe-56 30 
27-Co-59 32 

28-NI-59 31 

29-Cu-64 35 
30-Zn-65 35 
31-Ga-70 40 
32-Ge-73 4 1  
33-As-75 42 
34-Se-79 45 
35-Br-80 45 
36-Kr-84 48 

37-Rb-85 48 
38-Sr-88 50 

39-Y-89 50 
40-Zr-92 52 
41-Nb-93 52 

42-Mo-96 54 

43-Tc-98 55 
44-Ru-101 57 
45-Rh-103 58 
46-Pd-106 60 

Continued from page 6 
presentat i o n  of t h e  per iod i c  table . 
However, it seems to be i n co n s i stent 
with the evidence from spectroscopy 
(upon w h i c h  the e lectron-conf igu ra­
tion concept ion rests) wh ich  suggests 
the per iods  of 2, 8 ,  1 8 , a n d  3 2 ;  it i s  
a lso not consistent with the older "law 
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Edges of 

Tetrahedron Cube Octahedron Icosahedron 

Complete period 

2 
3 
3 
4 
5 

6 Complete proton shell 
6 

6 Complete period 

6 2 
6 2 
6 4 

6 4 Complete proton shell 
6 6 
6 6 
6 8 
6 12 Complete period 

6 10 0 
6 10 0 
6 12 2 
6 12 4 
6 12 6 
6 12 6 
6 12 8 

6 12 12 Complete proton shell 
6 12 12 2 

6 12 12 

6 12 12 5 

6 12 12 5 

6 12 12 10 

6 12 12 1 1  

6 12 12 12 
6 12 12 15 
6 12 12 15 

6 12 30 Complete period 

6 12 12 18 

6 12 12 20 

6 12 12 20 

6 12 12 22 

6 12 12 22 

6 12 12 24 
6 12 12 25 

6 12 12 27 
6 12 12 28 
6 12 12 30 Complete proton shell 

of octaves," wh ich  was devel oped to 
expla i n  the phenomena of c h e m i c a l  
bond i n g, a n d  w a s  s u b s u med i n  
Mendeleyev's conception . 

An Ordering of Neutrons 
From the period of my f i rst exposure 

to Moon's nuclear model ,  I was of the 
opin ion that the two apparently contra-

21  st CENTURY 

d ictory orderings (electron and proton) 
must be governed by some h igher prin­
ciple, which was in  some way contained 
in the Moon conception. Moon encour­
aged s u c h  specu lat ions, p o i n t i ng  out 
that  the theory of electron orb i ts (the 
"extra-nuc lear electrons," as he ins isted 
on ca l l i ng them), h ad a lways suffered 
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Figure 5 
TETRA H EDRON I NSCRIBED I N  A CUBE 

Every cube implies a tetrahedron. Four diagonally opposite vertices of the 
cube form the vertices of the tetrahedron (a). The alpha particle is conceived 
as a smaller tetrahedron (b), whose vertices fit at the centers of the faces of 
the larger tetrahedron pictured in (a). 

from an aseptic separat ion of the e lec­
tron from the nucleus.  

During h is l ifeti me, I worked out an 
order ing pr i n c i p le,  u s i n g  the  u nfi l led 

Figure 6 
THE FOUR 'CURRENT R ING'  

CONFIGURATION 
Consider the four hoops pictured 
as fou r  current-carrying loops. 
Their magnetic poles would point 
to the centers of the eight trian­
gles formed by the intersection of 
the hoops. These correspond to 
the eight vertices of a cube. 

faces and edge midpoints of h i s  nested 
configu rat ion,  to determine the other­
wise u ndetermi ned d i str ibut ion of the 
neutrons in the nuc lei .3 I assumed the 
add ition of the fifth Platonic sol id (tetra­
hedron) as the structure of an Alpha par­
t icle at the center of the nucleus (F igure 
5 ) ,  and d i str ibuted the neutrons at the 
unoccupied edge-midpoints of the set of 
sol  ids .  The neutron "she l l s" c losed at 
the  e l ectron-she l l  si ngu l a r i t i e s  (2-
hel i u m-4, 1 0-neon-20, 1 8-argon-40, 
3 6-krypton-84), specified in  the modern 
periodic table (see table). 

T h i s  suggested, for the first t ime ,  a 
re l at i o n s h i p  between the order ing  of 
t h e  n uc l e u s  a n d  that  of the  e l ectron 
s h e l l s .  H owever, I cou ld  not  see the  
cause for a re l at ionsh i p  between the  
su pposed l y  neutral  neutrons, and the 
extranuc lear  e lectrons .  The d i ffic u l ty 
s uggests some error  of assumpt ion ,  
w h i c h  must  be conta i ned i n  the  over­
s i m p l  ification provided by the Ruther­
ford-Bohr model . 

Recent ly, I began to re-exam i ne th i s  
problem. I was now aided by  the  i nten­
s ive study of the Ampere-Gauss-Weber 
electrodynamics I had since carried out. 
The fo l lowing  are spec u l at ions I have 
exami ned in pursu i t  of th i s  sti l l  u nf in­
ished task. 

1 .1 PROTONS CONSIDERED AS 
AMPERE MAGNETIC MOLECULES 
In 1 82 1 , And re-M a r i e  Ampere 

adopted the hypothesis ,  suggested by 
his friend and col league Augustin F res­
nel,  that there existed with i n  matter, t iny 

c i rc u l a r  l oo ps of e l ect r ica l  c u rrent,  
w h i ch ,  l i ke the macroscop i c  ones h e  
had stud ied, acted l i ke magnets. If  the 
c u rrent  l oop were thought  of as  the 
"equ ator" of an  imagi nary sphere, the 
n orth and south  p o l es of the sphere 
wou ld be the north and south poles of 
the magnet which the current loop pro­
duced . Ampere supposed that magneti­
zat ion  of a p iece of i ron  con s i sted of 
a l i g n m e n t  of these " magnet ic  m o l e­
cu les" i n  paral lel columns, so as to mag­
n ify thei r effect. 

I wondered what wou l d  res u l t  if we 
cons idered the Moon nuc leus  as con­
structed of magnetic molecules of pos i­
t ive  c h a rge, each o n e  represent i n g  a 
proto n .  I s u p posed that  each proton 
consisted of a t iny ring of electrical cur­
rent. If one arranges four  hoops i nto the 
conf igurat ion w h i c h  produces the 1 2  
vertices of a cuboctahedron at the inter­
section points of the hoops (F igure 6), it 
is seen that the poles of the fou r  hoops 
( taken  as "eq u ators" )  p o i n t  to the  8 
s p h e r i c a l  t r i a n g l e s  prod u ced by the  
confi g u rat i o n .  The  centers of these  8 
triangles correspond to the 8 vertices of 
a cube .  The " magnets" t h u s  l i e a long 
the four  axes which connect the 4 pairs 
of d i ago n a l l y  oppos i te  vert ices  of a 
cube. 

The cube is thus magnetical l y  "polar­
i zed . "  C a n  the m ag net ic  poles f ind a 
stable position i n  this configuration ?  By 
proper cho ice  of po lar i t ies ,  i t  w i l l  be 
seen that they can.  We w i l l  fi rst exam­
i n e  t h i s  stab i l i ty, and then turn to the 
question of  what we mean by the mag­
netic poles. In the original Moon model, 
the protons are represented as si ngulari­
ties at the vertices of the various sol ids.  
I n  the variation under investigation here, 
the protons  are r i ngs of current, w h i l e  
t h e  vertices o f  t h e  sol ids a re now mag­
net ic  po les p roduced by them.  Let us 
t u r n ,  f i rst, to the  poss i b i l i ty of stab le  
arrangements. 

Cons ider  a perspect ive cube drawn 
on  a s heet of paper. On the top face, 
as s ign  north p o l es to two d i agon a l l y  
oppos i te  vert ices  ( that  i s ,  a l o n g  the 
d iagonals  of  a face), and south poles to 
the other p a i r  ( F igure 7 ) .  The vert ices 
w h i c h  l i e  d i agona l l y  oppos i te  these 
(that is,  a long the long d iagonals which 
pass th rough the c u be) m u st have the 
oppos i te m ag net ic  po lar i ty. Cons ider  
any vertex bear i n g  a south polar i ty. I t  
w i l l  be  seen that its th ree nearest neigh-
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Figure 7 
FORMATION OF D I POLES 

Dipoles formed by long diagonals 
on a cube create stability at each 
vertex. 

bors (d istant by the length of an edge) 
a l l  carry a north polarity, whi le  its three 
more d i stant neighbors (d istant by the 
l e n gth of a face d i agona l )  carry the 
south polarity. 

Now, consider the d iagona l ly oppo­
s i te vertex (that is, the one a l o n g  the 
long d iagona l  that passes through the 
cube) . I t  i s  a north pole, whi le  i t s  near­
est ne ighbors a re south ,  a n d  its more 
d istant neighbors a re north .  The attrac­
tions and repu ls ions in oppos ing  d i rec­
t ions bei ng  equa l  and m utua l ly oppo­
s i te, i t  i s  seen that the magnetic d ipole 
we h ave  exam i ned w i l l  have no  
moment of  rotation . The  same holds for 
the other three magnetic d ipoles which 
con nect the rem a i n i n g  vert ices of the 
cube. 

Thus, a set of four  i nsu lated, c i rcu lar  
loops of  copper wire, constrained so as  
to remain around a common center, and 
e lectrified, wou ld f ind a steady state i n  
t h e  mooted confi g u rat ion,  or  even be 
i n d u ced to take up such  a configu ra­
t ion.  I have thought of bu i ld ing  such a 
model us ing  s lotted hoops as forms for 
the c ircular wire loops. 

Stability of Octahedron 
Now turn to the octahedron. The con­

f igu rati on  is s i m p l e r. It can  be con­
structed from three ri ngs, placed i n  three 
mutu a l l y  orthogona l  d i rect ions ( F igure 
Ba) .  I n  t h i s  case, the s i x  vertices pro­
duced by the intersections, correspond 
to the six poles produced by the th ree 
magnet ic  molecu l es .  The " magnets" 
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INSTABILITY OF OCTAHEDRAL MAGNETIC D I POLES 
Three circular loops (a) in which the poles point to the six vertices of the octa­
hedron. The magnetic dipoles in this configuration (b) must be unstable; for 
example, the north pole at top experiences rotational moment. 

may thus be represented by a drawing 
of three mutua l ly  orthogonal  axes (Fig­
u re Bb) .  I t  i s  read i ly seen that  no  
arrangement, i n  which north and  south 
poles are opposite each other, w i l l  pro­
d u c e  a stab le  confi g u rat ion;  rather a 
rotat i o n a l  moment w i l l  a l ways be 
imparted to the magnets. 

S u c h  wou l d  be the  e n d  of a n y  
attempt at  a l i near  model l i ng, o n e  
derived merely from propert ies  o f  t h e  
s o l i d s  taken one at  a t ime .  H owever, 
the  n est i ng  of the  so l ids  i n  Moo n 's 
nuc leus, produces a mu l t ip le  connec­
t iv ity that now makes the octahedron 
possible. To see it, we must now super­
i m pose upon the drawi ng  of the per­
spective cube, the s ix poles of the octa­
hedron, one standing above the center 
of each face of the cube (F igure 9) .  I t  is 
now seen that, i n  re lat i o n sh i p  to the  
nearest underlying face of  the  cube, the 
pole of the octahedron, whether north 
or south,  i s  balanced, bei ng  m utua l l y  
attracted i n  two opposite d i rect ions ,  
and mutu a l l y  repel led i n  another pa i r  
of  opposite d i rections perpend icu lar  to 
the first. 

Thus, when we consider the poles of 
the octahedron, by themselves, they are 
u nstab le .  However, when the octahe­
dron is circumscribing the cube, we see 
that any g iven octahedral pole is con­
s i derab ly  c loser to the corners of the 
u nd e r l y i n g  c u be than to the n earest 
adjacent pole of the octahedron .  S i nce 
the force of a si ngle magnetic pole upon 

2 1  st CENTU RY 

another, fa l l s  off as the square of the d is­
tance, it wi I I  be seen that the effect of 
the nearer cubic po les is th ree times as 
great as that of the adjacent octahedra l 
ones. 

(If the length of the edge of the cube 
i s  taken as 1 ,  the edge of t h e  c i rcum­
scr i b i n g  octa h edron  i s  3/�2. T h e  d i s­
tance of the octahedral pole to the near­
est cub ic  one is 2/ 3 the a lt i tude of the 
face triangle of the octahedron, or " 6/ 2 .  
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Figure 9 
OCTAHEDRAL VERTICES 

INSIDE A C U B E  
The octahedral vertices (circled) 
standing above the face centers of 
a cube, are stable with respect to 
the magnetic polarity of cube ver­
tices 
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Hence, the ratio of the squares of the 
d istance from the nearest cubic  vertex 
to the nearest octahedra l  vertex stands 
as 1 :3).  

Thus, th ree Ampere magnetic mole­
c u l es i n  octahedra l  format ion  wou l d  
possess a considerable stab i l ity, when 
c i rc u m sc r i b i n g  t h e  a r r a n g e m e n t  of 
fou r  m agnet ic m o l ec u l es in the con­
f igu rat ion  that prod uces p o l e s  at  the  
e i g h t  vertices of  a cube .  They wou ld  
not  possess such  stab i l i ty when not  i n  
the nested order i n g .  T h i s  a l so  wou ld 
s u ggest why the  c u be m us t  p recede 
the octahedron in the Moon conf igu­
rat ion .  

Progression to  5-Fold Symmetries 
Let us next consider the c i rcumscrib­

ing icosahedron and dodecahedron as 
a group. To move from the octahedron 
to icosahedron, the nested model must 
pass through a s ingularity, the same one 
exam ined in Johannes Kepler's famous 
"S ix-Cornered Snowf lake," that i s  the 
transit ion from the s ix-fo ld  to five-fo ld  
symmetry. I n  Moon's configuration, the 
s i x  vert ices of t h e  oct a h e d ro n  a re 
p laced a long the a lt i tude l i nes of 6 of 
the 20 tr iangu lar  faces of the icosahe­
dron ,  at a d i stance defi n ed by t h e  
golden section. 

In my recent consideration of protons 
as Ampere c u rrent l oops,  I c h ose to 
make a variation on t h i s .  My arrange­
ment is bu i l t  around the long-range rela­
t i o n s h i p  between the  i n n e r  c u be and 
the outer dodecahedro n .  The cube in  
my configurat ion,  i s  or iented so as  to 
al ign itself  with one of the five poss ib le 
cubes whose 12 edges can be i nscribed 
with i n  the 1 2  faces of the  dodecah e­
dron. I n  that case, the c u be's vert ices 
a l ign with 8 of the 20 dodecahedral ver­
t ices, a n d  the l atter a re d e s i g n ated a 
polarity such that the relationsh ip to the 
nearest underlying cubic vertex i s  attrac­
tive. 

Th is  a rrangement of the cube deter­
m i nes  that  the octahedron,  u n l i ke i n  
Moon's arrangement, i s  fitted such that 
its 6 vertices sit at the midpoints of 6 of 
the 30 edges of the icosahedron.  I t  w i l l  
then b e  seen that t h e  polar i t ies c a n  be 
assigned, such that each of the 6 octa­
hedral vertices a re h e l d  in p l ace by 4 
nea rby vert ices of oppos i n g  p o l a r i ty, 
two of these are the  nearest adjacent  
vertices of  the icosahedron, and two are 
the  n e a rest adjacent  vert i ces of the  
dodecahedron, which l ie on an axis per-
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Figure 1 0  
MAGNETIC STRENGTH 

AROUND A WEBER 
'MOLECULAR 
AGGREGATE' 

The circles represent the 
magnetic strength around 
Weber's "molecular ag­
gregate" of two protons, 
and form a double, expo­
nential, pseudophere-like 
solid of rotation. 

pend icu lar to the just-mentioned icosa­
hedral pair. (A three-d imensional model 
makes this very clear) . 

I n  s u c h  a fas h i o n ,  the  c o m p l eted 
structure of four nested solids ach ieves 
a sta b i l ity, based on the m u lt ip le  con­
nect iv ity of magnetic pole relationsh ips 
r a n g i n g  from i n n e r  c u be to outer  
dodecahedron, wh ich  each of  the fig­
u res by  t h e m s e l ves ( the  c u be 
excepted), wou ld not possess. The cri­
ter ion of stab i l i ty rests ent i re ly  u pon  
two featu res : the  hypothes i s  of the  
m a g n et i c  m o l ec u l e  fi rst  asserted by 
Ampere, and the geometric properties 
inherent i n  the structure. It w i l l  be seen 
however, that despite th is  pretty stabi l ­
ity, more problems arise in  considering 
s u c h  a s t ructure as  a mode l  for t h e  
nucleus.  

1 .1 a The Problem of Doubling 
On the assumption that each of the 

above described ri ngs corresponds to a 
s i ng le  charged part icle, the ent i re con­
struct ion so far res u l ts in on ly  ha l f  the 
n ecessary  c h a rges .  As the re l at ive  
abundanc ies and many other  proper­
t i es i nd icate, nature favors the even ­
n u m bered e lements.  T h e  fact that the 
n u c l e a r  d i p o l e  and q u a d r u p o l e  
m o m e nts  meas u re zero for a l l  even­
numbered elements, has suggested that 
t here is a p a i r i n g  of c h a rges in t h e  
n ucleus .  

It i s  easy to imagine each of the cur­
rent ri ngs we have constructed as pair­
i ng, with one rotat ing  i n  the opposite 
sense to the other, thus e l i m inat ing the 
magnet ic  pol a r i ty of every other e l e­
ment. However, such a solut ion wou ld 
el  im inate the origina l  basis for the con­
struct ion, which was to provide a rea­
son, in the l aws of electrodynamics, for 

the  n ested a rrangement  of the  Moon 
mode l .  

One m ight  overcome th i s  d rawback 
s i m p l y  by s u ppos i n g  that each r ing  i s  
capable o f  carrying two charges rotating 
i n  the same d i rection, thus dou b l i ng its 
magnetic strength . However, in such a 
case the  even - n u m bered e l ements 
wou ld  no longer be magnetica l l y  neu­
tra l .  I have not given up  th is  poss ib i l ity, 
becau se t h e  cause  of the  meas u red 
n uc lear  d i po l e  magnetic moment may 
not correspond with the magnetism that 
resu l ts from t h i s  putat ive var iat ion on 
the  Moon m ode l .  H owever, i n  the 
cou rse of contemplat ing  the problem,  
another variation occurred to me, which 
I wi l l  now describe. 

1 .2 PROTONS CONSIDERED AS 
OSCILLATI N G  WEBER PAI RS 

W i l h e l m  Weber's " S i xth  Memoi r  of 
1 871  "4 is ,  i n  part, a response to an ide­
ologica l ly based cr it ic ism by Hermann 
Helmho ltz, charg ing that Weber's Fun­
damental  Law of E l ectr ica l  Force v io­
l ates the  pr i n c i p l e  of conservat ion  of 
energy. Weber's rep ly was so thorough 
a n d  d evasta t i n g  t h a t  J a mes  C lerk  
Maxwe l l  was  forced to  w i t h d raw h i s  
ear l i e r  s u pport for H e l m ho l tz on  t h i s  
matter. B ut t h e  piece i s  far more than a 
refutation of Helmholtz's ins istent carp­
i n g .  It is o n e  of the  few t ru l y  revo l u­
t i o n a ry doc u m ents  of t h eoret ica l  
physics.  I n  the  cou rse of  development 
of the "Memoi r, "  Weber der ives from 
h i s  F u n d a m e n t a l  Law of E l ec t r ica l  
F o rce a critica l length, b e l ow w h i c h  
t h e  rep u l s i o n  o f  l i ke p a rt i c l es i s  
reversed. The so-cal led "Cou lomb bar­
r i e r" is overcome,  a n d  t h e  part i c l es ,  
rather than repe l l i ng each other, expe­
rience an attraction .  
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I n  exp l o r i n g  t h e  p o s s i b i l i t i e s  of 
motion of e lectrica l  part ic les as a con­
sequence of t h i s  l a w, Weber  recog­
n i zes two cases in w h i c h  molecula r 
states of aggregation of part ic l e  p a i rs 
may lawfu l l y  occu r. I n  one such state, 
two p a rt i c l es of u n l i ke c h a rge m a y  
rotate around one another. Supposi ng, 
as  he d oes,  t h a t  o n e  of t h e  c h a rged 
partic l es i s  cons i derably heavier than 
the  other, t h e  representat i o n  co rre­
s p o n d s  to the v i ew of the hyd rogen 
ato m ,  n ot g e n e ra l l y  accepted u nt i l 
ha l f  a century l ater (and based on far 
l ess firm fou ndat ion) .  Weber describes 
th i s  state of aggregat i o n  of two d i s ­
s i m i l a r l y  c ha rged part i c les  as repre­
sen t i n g  an  A mperian molecular cur­
rent. 

T h i s  conception forms the bas is  for 
h i s  attempt to construct  the per iod i c  
table o n  the basis of the laws of electro­
d y n a m i c s  a s  h i nted at i n  the  " S i xt h  
Memoi r, "  (Sect ion 1 6 . App l icab i l ity to 
C h e m i c a l  Ato m i c  G rou ps) ,  a n d  l ater 
developed i n  his l ast memoi r Determi­
nations of Electrodynamic Measure: 
particularly in respect to the Connec­
tion of the Fundamental Laws of E/ec-

Did You Miss T hese Articles in 

21 st CENTURY 
SCIENCE & TECHNOLOGY 

The Geometry of the Nucleus 
(May-June 1 988) 

'Mysterium Microscomicum': 
The Geometric Basis for the 
Periodicity of the Elements 
Laurence Hecht 

Space Must Be Quantized 
Dr. Robert J. Moon 

The Atomic Science 
Textbooks Don't Teach 

(Fall 1 996) 

An Introduction to 'The Significance 
of the 1 845 Gauss-Weber 
Correspondence' 
Jonathan Tennenbaum 

The Significance of the 1 845 Gauss­
Weber Correspondence 
Laurence Hecht 

Text of the Gauss-Weber 1 845 
Correspondence' 

Back issues are $5 each ($6 foreign). Send 
check or money order (U.S. currency only) to: 
21st Century 
P.O. Box 1 6285 Washington, D.C. 20041 

1 2  Fal l 2000 

tricity with the Law of Gravitation.s 
There a lso exists a second molecu lar  

state of aggregat ion ,  accord i ng to 
Weber. In  th i s  case, two like part ic les 
wi l l  form an osc i l lating pair, conta in ing  
themse l ves wi th i n  the bounds  of the 
cr i t ica l  m i n i m a l  length .  Accord i n g  to 
Weber's derivation, the two part ic les, 
start i n g  from a d i stance of separat ion  
just below the  critical length, accelerate 
towards each other on a stra ight  l i ne, 
pass one another at a maximal velocity, 
then decelerate to zero velocity as they 
reach the boundary point of the critical 
m i n i ma l  length,  at w h i c h  po i n t  the  
process repeats itself. ( I t  seems neces­
sary that the two material particles l i ter­
a l l y  pass through one another, a d iffi­
culty which is overcome by use of Lou is  
d e B rogl ie 's concept ion  of part i c l e­
wave.) 

1 .3 APPLICATION TO 
THE MOON MODEL 

I have imagi ned this l atter derivation 
of Weber's to be the state of aggrega­
tion of proton pa i rs, whose straight- l ine  
trajectories are  a l i gned a long the  d iag­
onal  axes of the nested P laton ic  so l ids 
of the Moon nuc lear  mode l .  Thus,  the 
osc i l l a t i n g  pa i rs o r i e n t  in the  s a m e  
direction a s  the magnetic d ipo les o f  the 
prev i o u s l y  exa m i ned h ypot h es i s .  I n  
t h i s  case, the or ientat ion of the pa i rs 
wou ld  not appear to be gu ided by the 
least-action configurations of magnetic 
poles which we constructed in the first 
case. One wou ld rather have to assume 
t h a t  the a rrangement  expresses a n  
u nderlying spatia l  geometry, or resu lts 
from some other  cause  not yet 
adduced. 

We may a l so briefly consider the tra­
j ectory of an  extra-n u c l ea r  e lectro n 
g u i ded by a Weber pa i r  of osc i l l at i n g  
protons .  A mov ing  charge produces a 
magnetic effect i n  the shape of a c i rc le  
in  a plane perpendicular to the direction 
of i ts motion .  The strength of the mag­
netic effect i s  proportional to the veloc­
ity of the charge. Let us picture the mag­
netic effect by a l lowing the rad ius  of a 
su rrou n d i n g  c i rc l e  to des ignate its 
strength at that point i n  the charge'S tra­
jectory. 

I n  the Weber molec u l a r  aggregate, 
t h e  two c h a rges a re a c c e l era t i n g  
towards the centerp o i n t  where they 
meet. Thus, an a x i a l  cross-sect ion  of  
the su rrou n d i n g  c i rc l es wou l d  s how 
an  exponent ia l  curve i n creas i n g  from 
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both ends  towa rds the  center ( F i g u re 
1 0) .  It wou l d  l ook m u c h  l i ke an ax ia l  
s l i ce of a pseudosphere.  An extra n u­
c l ea r  e l ectron m o v i n g  i n  t h i s  f i e l d  
wou l d tend t o  c i rc l e  t h e  a x i s  o f  the 
proton p a i r, a n d  at  the  same t i me be 
carr ied a lo n g  the  a x i s  by the motion 
of t h e  p roto n ,  t h e  r e s u l t a n t  be ing  a 
s p i ra l  path. One wou ld  expect that an 
e lectron p a i r  wou ld fo l low oppos i ng 
s p i ra l  t raj ector i es a ro u n d  t h i s  pseu­
dosphere- l i ke o bj ect,  g u i d ed by the 
frequency of osc i l la t ion of the p a i red 
protons .  

The  motion  of the e l ectron, i tse lf  a 
charged part ic le, a l o n g  t h i s  trajectory 
wou ld now produce a magnetic d ipole 
a l igned with the axis  of the proton pair. 
That weaker d ipole, created as an effect 
of the motion of the extra-n uclear elec­
tron ,  wou l d  h ave prec i se l y  the  same 
a l ignment as that p roduced u nder the 
fi rst concept ion  (of the Ampere mag­
net ic  m o l ec u l e) a n d  m ig h t  t h u s  be 
thought of as prov id ing the structure to 
the nucleus. 

Yet, the c o n t i n u ed sta b i l i ty of the  
n u c l eu s  u n d e r  c o n d i ti o n  of bei n g  
str i pped o f  t h e  ext ra - n u c lear  c h a rge 
( ion ization) casts doubt on  such a con­
struction .  I t  were possi b l e, however, to 
i magi ne the j ust-descr ibed trajectories 
as being those of the nuc lear e lectrons. 
W h i l e  t h e s e  a re now u s u a l l y  con­
ceived as bound with a pos itive charge 
i n to a s ma l l  s p h ere ( t h e  n eutron) ,  i t  
were poss i b l e  to  exp lore other, more 
probab le  configurations. The strict, but 
as  yet u n e x p l a i ned, determ i n at ion of 
the i sotope v a r i a t i o n s  by add i t ion  of 
n e u tron s, s u ggests  t h a t  the n e u t ron 
must be a necessary part of the nuc lear 
s t ructu re, not  an a r b i t ra ry a d d i t i o n .  
Such explorations rem a i n  t o  b e  carried 
out. 
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VIEWPOINT 

Fight Starts to Reverse E lectricity Deregulation 

Du r i n g  Fa l l 2000, c i t i zens  i n  the 
c i ty of San  D i ego got the i r  fi rst 

taste of the consequences of deregu­
l at i n g  the  e l ectr ic  u t i l i ty i n d ustry. 
W h e n  tem peratu res soared,  so d i d  
d e m a n d-and so d i d  the  p r i c e  for 
e lectric ity that the local ut i l ity had to 
pay to wholesa lers to keep the l ights 
(and air conditioners) on. 

By the end of J u ly, customers were 
receiving b i l l s  that were double those 
they had paid the year before. At press 
conferences and town meetings, local 
e lected offic ia ls  and consumer advo­
cates adv i sed customers not to pay 
their  exorbitant b i l ls. State legis l ators 
pushed for revers ing the 1 996 law that 
had started the state down the road of 
restru ctu r i n g  the  C a l i fo rn i a  power 
i ndustry. 

By September, it had been decided 
that San Diego Gas & E l ectr ic wou ld  
reimburse consumers for the  i nflated 
b i l l s .  But the uti l ity had been forced to 
l ay out  the extra m i l l io n s  m o n t h s  
before, to pay megacompanies, such 
as  D u ke, Southern ,  D y n e rgy, a n d  
AES-none of which is headquartered 
in Cal ifornia-prices that were nearly 
two orders of magnitude h i gher than 
those of two months earl ier. 

It did not cost any more to generate 
e lectric ity th i s  year than l ast, but on  
the hottest days, prices soared from a 
normal $30 to $ 60 per megawatt-hour 
to more than $ 1 ,500 per megawatt­
hour. The pr ice charged by the pro­
ducers was extort ion : the local ut i l i ­
t ies  h ad the cho ice to b u y  i t-or to 
turn the l ights off. 

There were accusat i o n s  that  the  
supply compan ies were "gaming" the 
market, withhold ing power resources 
u n t i l  the  pr ice  went  u p  h ig h e r  a n d  
h i g h e r. There h a v e  b e e n  q uest ions  
ra  i sed about col l us ion  and price fix­
i ng among the var ious  energy con­
g l o merates.  I nvest igat ions  are now 
under way by the state of Ca l iforn ia, 
the FB .I ,  and the Federal Energy Regu­
latory Commission. 

All  thl' s  cou ld  have been avoided if 
the peop, l e  m a k i n g  s u c h  i m po rtant  

VIEWPOINT 

by Marsha Freeman 

pol icy decis ions had studied h istory. 
Contrary to the propaganda from 

the la rge energy conglomerates, and 
t h e i r  spokesmen in Congress, there 
was never any truth to the prom ise 
that  removing government regu lation 
from the electric uti l ity industry wou ld 
lower prices to consumers. 

There has been a shortage of gener­
ating and transmission capacity in the 
i nd u stry for the past h a l f  decade. I t  
was  not v i s i b l e  u nt i l t h i s  s u m mer, 
because summer and winter weather 
h a s  been m i ld ,  in most parts  of the  
nation.  As  soon as  demand increased, 
overnight, i t  became a sel ler's market 
in the deregu lated San Diego region, 
and the  su pp l iers took m a x i m u m  
advantage. 

Why Electricity Was Regulated 
A s i m i l a r  s i tuat ion  ex i sted at the  

dawn of  the  industry. Before the regu­
la t ion  i n st i tuted i n  the 1 930s ,  Wa l l  
Street f inanc iers and get-r ich-q u ick  
spec u l ators contro l l ed the e l ectr ic  
ut i l i t i es ,  and u sed th is  eco n o m i c  
resou rce b a s e  for pyra m i d i n g  a n d  
other f inanc ia l  scams. Uti l i t ies went 
bankrupt, leaving consumers with no 
power. 

The companies wanted only to pro­
vide power where it cou ld be sold for 
a premium, at the lowest cost to them, 
to make the h ighest profit. Provid i ng 
service to farmers, rural residents, and 
the d i sadvan taged was o u t  of the 
question ; it was unprofitable. 

It beca me c l ea r  to P res ident  
Frank l in  Roosevelt that electricity was 
becom ing  not a l u x u ry, but a neces-

s ity, and that as a segment of cr it ical  
econ o m i c  i n frastructu re, e l ectr ic i ty 
cou l d  not  be left to the  f i n a nc i a l  
manipulations of the private sector. 

U n l i ke m a n y  other cou ntr ies,  the 
U n ited States d id  not  make the e lec­
t r i c  u t i l i t i e s  p a rt of a govern me nt­
owned system. The ut i l i t ies rema ined 
investor owned, but were tightly regu­
lated on both a federal and state leve l .  
The ut i l i t ies  h a d  a respon s i b i l i ty to 
provide re l i ab le, affordab le  service, 
for which they were guaranteed a sen­
s ible return on their i nvestment in  new 
capacity by the state. 

And where private i ndustry wou ld 
not provide service, the govern ment 
d id, th rough the Rura l  E lectrificat ion 
Ad m i n i strat i o n ,  and the  Ten nessee 
Val ley Authority. These pol icies led to 
the development of a continent-wide 
e lectric grid system avai lable to v irtu­
a l ly  every citizen . 
Throw Out the Snake Oil Salesman 

If the system worked wel l ,  and the 
c o n seq u e n ces  of an u n regu l ated 
i nd u stry were known,  why have 25 
states passed legis lation to deregu late? 

Middle-man marketers, such as the 
George B u s h -a l l i ed E n ron  Corpora­
t i o n ,  based i n  H o u ston,  promi sed 
states that if there were "competition," 
and many suppl iers avai lable, instead 
of the monopoly uti l ity sanctioned by 
the regu lators, prices wou ld automati­
cal l y  come down.  

Th is  summer, other states consider­
ing  the dereg u l at ion of the i r  e lectr ic  
u t i l i ty, began  to fea r  w h at became 
known as the  " C a l i fo r n i a  effect . "  
Many have s lowed down their efforts, 
and in some states, such as Nevada, 
l eg i s l at i ve i n i t i a t ives to reverse the 
deregulation l aw are under way. 

The lesson for other states, if they 
want to keep the l i ghts on :  Fol low the 
e x a m p l e  of C a l iforn i a ,  a n d  f ight  to 
reverse e lectricity deregulat ion .  

M a rsha Freeman is  a n  A ssociate 
Editor of 2 1  st Centu ry, and has cov­
ered the electricity industry since the 
7 970s. Her full report on the situation 
appeared in E xecut ive I n te l l  i gence 
Review Aug. 7 8, 2000, pp. 7 8-28. 
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NEWS BRIEFS 

Randy Montoya/Sandia 

Sandia researcher Bill Wampler places a 
graphite sample that has been exposed 
to divertor plasma in a chamber for ion­
beam analysis to measure the erosion. 

"Life sure is better here than on the 
outside. " 
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FUSION TEAM FINDS WAY TO KEEP PLASMA FROM ERODING TOKAMAK WALL 
A team of researchers has d iscovered a way to keep the 1 OO-mi l l ion-degree plasma 

i nside a tokamak fusion energy device from erod i ng the d ivertor wal l s, where the 
material surfaces are in d i rect contact with the hot p lasma. Control led thermonuclear 
fusion produces energy of very high heat, using the energy-re leasing nuclear reaction 
by which isotopes of hydrogen or other l ight elements jo in together, or fuse, into a 
heavier e lement. I n  the tokamak, the extremely hot, ion ized p lasma is contained 
with in  a torus shape by high-strength magnetic fields. Once mastered, fusion wi l l  be 
a source of a lmost un l imited energy for mankind, drawing on the bound less sources 
of heavy hydrogen in seawater, and other abundant sources. 

Researchers from Sandia National Laboratories, General Atomics, and the Un iversity 
of Cal ifornia at San Diego, used the DI I I-D tokamak machine at General Atomics in San 
Diego, and the Divertor Materials Eval uat ion System (D iMes) to conduct the experi­
ments. By injecting deuterium gas into the plasma near the divertor wal ls, they were able 
to cool the nearby plasma without sign ificantly coo l ing the core p lasma in the main 
chamber. The cooled plasma detaches from the divertor wal ls, reducing the energy of 
particles impinging on the divertor surface. Graph ite cyl i nders and various metal fi lms 
exposed to the divertor plasmas showed no erosion when the new technique was used. 

PLACEBOS RULED UNETHICAL-BUT U.S. MAY KEEP USING THEM 
Meeting in Scotland, representatives of 45 countries amended the Hels inki  Decla­

ration on medical ethics, Oct. 7, to state that the use of placebos in medical studies, 
is uneth ical in nearly a l l  experiments i nvolving d iseases for which good treatments 
al ready exist. But the Un ited States may not go along. The decis ion means that the 
control group in the "double-bl i nd" studies used to determine efficacy of new treat­
ments, must be treated for their a i lment, us ing the best a l ready-establ ished treat­
ment, rather then being left untreated, as they are at present here. Accord i ng to a 
report by David Brown in the Washington Post, Oct. 8, the U n ited States may not go 
along with this change, a lthough the American Medica l  Associat ion subscribes to 
the Hels inki  Declaration, and it is the common-law doctrine of U.S .  physicians. 

The possibi l ity of a u .s.  refusal ,  demonstrates that here, more than in  any other 
country, a belief in statistical mumbo-jumbo has replaced a scientific understanding 
of causal ity. It i s  obvious to any sane person, that no experiment gives a physician 
the right to deny effective treatment to a patient (" All th is, I do for the benefit of the 
patient," says the H ippocratic Oath. )  But, PC statistical routines, which are used in 
place of science to evaluate new drugs, are a l l  set up  to use placebos. S ince many of 
the so-ca l led medical  scientists who use these programs  h ave no idea how they 
work, they don't know how to change their  exper iments, to conform to the new 
Hels inki Declaration . Wi l l  a large ratio of the participants in U .S .  medical  studies, 
be den ied ava i lab le treatments for the ir  a i l ments, s imp ly  because fl it's not in the 
computer" ? 

WELFARE FOR LAB RATS MAY BE DELAYED BY AG APPROPRIATIONS BILL 
Although a Federal District Court judge ru led Oct. 6 that rats, m ice, and b i rds, 

w i l l  have to be covered by the 1 966 Federa l An ima l  Welfare Act, a rider inserte'd 
into the agricultural  appropriations b i l l  wou ld postpone implementation for a ye·ar. 
Animal rights groups and antivivesectionists sued the Department of Agricu lture 'Iast 
year to force it to apply the existing Act to sma l l er lab an ima ls .  The Act mandates 
min imum standards for housing and care of an imals, such as cage s ize. The care of 
rats, mice, and birds used in research is a l ready covered by U .S .  Publ ic Heal,th Ser­
vice and other rules that govern federal ly  funded research .  

"This rulemaking would on ly  resu l t  in  a major regulatory burden for the:' research 
communi ty, s lowi ng or even halt ing promis ing research at at t ime when so m a ny 
cures are within our reach," said Frankie Tru l l ,  President of the National Association 
for B iomed ical  Research .  "To sudde n l y  cr ipp le  the biomedica l  comm u n i ty with 
red u ndant  ru les at th i s  t ime  i s  tantamount  to dash i n g  the hopes o"f m i l l i ons of 
patients and thei r  fami l ies suffering from devastating d iseases and injuries." 
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BEST MEASURED GLACIER I N  NORTH AMERICA EXPANDING SINCE 1931 
The N i squa l ly G lacier on Mou nt R a i n i er, near Tacoma, Wash ington, has been 

th icken i ng and advan c i n g  s i nce 1 93 1 ,  fo l lowing a 1 -ki lometer retreat that took 
place from the end of the l ast L i tt le Ice Age in  the mid-1 800s, to the 1 920s. Conti n­
ued recent th icken ing causes specia l i sts from the U .S. Geological Survey (USGS) to 
expect further glacier advance i n  the first decade of the 2 1  st century. The 1 4,41 0-
foot Mt. Rainier has 26 glaciers, and is the greatest s ingle-peak system in the Un ited 
States. 

In 1 93 1 ,  fearfu l that the reced i n g  g lac ier  wou ld  provide i nsuffic ient runoff for 
their newly completed hydroelectric faci l ity, Tacoma City Light began carefu l meas­
urements of the glacier. Annual  to semi-annual  measurements, which were contin­
ued by the USGS and other agencies provide the longest continuous series of glacier 
measurements in North America. 

liThe greatest th icken ing  dur ing  the period of measurement occurred between 
1 93 1  and 1 945, when the glacier th ickened by about 50 percent near 2 ,800 m of 
altitude. This and subsequent th icken ings dur ing the mid- 1 970s to mid-1 980s pro­
duced waves that advanced its term inus. G lacier th inn ing occurred during interven­
ing periods. Between 1 994 and 1 997, the glacier thickened by 1 7  meters at 2,800 m 
altitude, indicating probable glacier advance during the first decade of the 2 1  st cen­
tury, "  accordi ng to a report by government geologists, which appeared in Washing­
ton Geology (Sept. 2000) . 

The report of g lac ia l  advance on Mt. Ra in ier i s  cons istent with observations of 
coo l i ng trends made by fie ld  geo log i st Jack Sauers i n  other parts of the Cascade 
Mounta in  range, and with data col lated from across the Northern Hemisphere (see 
2 1 st Century, Winter 1 997-1 998), suggest ing a new Ice Age. 

FRANCE I NTENDS TO STAY N UCLEAR, AND PURSUE FUSION 
A major study compi led for French Pri me M i n i ster Lionel J ospin has concluded 

that existing nuclear power stations w i l l  reta i n  thei r cost advantage over gas-fired 
p lants, and that n uc lear  energy is l i ke l y  to reta i n  i ts econom ic  edge when new 
power plants are bui lt. Today about three quarters of France's electricity is produced 
in nuclear power plants. 

The report is ava i lable in French on the Internet at www.plan.gouv.fr. 
At the Ju ly 1 1  meeting of the Consultative European Committee on Fusion in Brus­

sels, the French delegate announced that France i s  offering a site for
' 
the location of 

the proposed International Thermonuclear Experimental Reactor ( ITER). This project 
i nvolves the part ic ipation of Russ ia  and Japan i n  addit ion to Europe. The U n ited 
States p u l led out a coup le  of years ago, after drast ic  cuts i n  the fus ion energy 
research budget. Sites have also been offered by Japan and Canada. 

STEVE DEAN PRESENTED WITH DEPARTMENT OF ENERGY AWARD (FINALLY) 
D r. Stephen Dean,  fou n der a n d  pres ident  of F u s i o n  Power Associates, has  

received the  D i st ingu ished Associates Award, one of  the  h ighest awards given by 
the U . S .  Department of Energy. The award, dated J u ly 2000, was presented IIfor 
your contributions to the fusion program over the past 20 years in your role as co­
founder and President of Fus ion Power Associates . . .  t i re less work i n  br ingi ng  
d iverse components of the fus ion com m u n ity together for top ical  meet ings, and  
your efforts to i ncrease pub l ic  awareness and  understanding of  the  potential bene­
fits of fusion . . . .  " 

The award m ight  a l so have recogn i zed D r. Dean for h i s  20 years of work i n  
nuclear a n d  fusion research, before founding Fusion Power Associates, and h is  ti re­
less, nonpartisan efforts to br ing squabb l i ng groups with i n  the fus ion commun ity 
together. 2 1st Century also recogn izes Dr. Dean for h is past 25 years of work with 
the Fusion Energy Foundation (FEF) and th is  magazine, his presentations at confer­
ences and meetings, and h is  testimony to federal court after the Foundation was i l le­
ga l ly put i nto i nvo l u ntary ban kruptcy in 1 987  (a case the the F E F  subsequent ly 

Patrick Pringle/Wash. Dept. o f  Natural 
Resources, Div. of Geology 

The adva ncing glacier: A view to the 
north of the Nisqually glacier. 

won). Steve Dean: A tireless worker for fusion. 
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PROG RAMM E D  TO K I L L  

Video Games, Drugs, and 
The 'New Violence' 
by M i che le  Ste i n berg 

The murders of 1 3  students and teach­
ers at Columbine H igh School in L it­

t leton,  Co lorado on A p r i l  20,  1 9 9 9 ,  
shocked t h e  wor ld .  These acts o f  mur­
der by two young men from wel l-to-do 
fam i l ies, who cold-b looded ly shot fel ­
low students  a n d  teachers, a n d  then  
k i l led themselves, caused a wave of  fear 
and soul-searching, to ripple throughout 
America. 

Yet Littleton was only the most notori­
ous of at l east e ight  s i m i l a r  such i n c i ­
dents car r ied out  by c h i l d  k i l l e rs, 
"Manch ur ian  C h i l d ren,"  who learned 
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the i r  dead l y  sk i l l s from video games, 
and the i r  scenar ios from H o l l ywood . 
The brutal acts of these ch i ldren exem­
pl i fy a new phenomena in  the world. It 
is the " New Violence," as Democratic 
P res ident i a l  pre-cand idate Lyndon  
LaRouche was the fi rst to prec isely char­
acterize it at the time (see box, p. 1 8) .  It 
is the use of N intendo-style games, and 
related means, to transform young ch i l ­
d ren and adolescents, as we l l  as l aw­
enforcement personnel  into "Samurai"­
style programmed ki l lers. 

The chi ld-ki l lers we have seen so far 

21 st CENTURY 

Video games a n d  video violence : a n  
unregula ted industry t h a t  deliberately 
addicts children, turns some of them into 
killers, and piously defends its First 
A mendment righ ts . Here, a Pokemon 
tournament in Massachusetts. 

are on ly  the fi rst of what wi l l  be many 
more N intendo k i l lers-if we fai l  to rec­
ognize and stop the phenomenon . There 
is a pattern, certa i n  features which are 
com mon to a I I  of these cases i n  the 
Un ited States : 

• Moses Lake, Wash  i ngton, Febru­
ary, 1 996; 

• Pearl, M ississippi, October, 1 997; 
• Pad u c a h ,  Kentuc ky, D ecember, 

1 997;  
• Jonesboro, Arkansas, March, 1 998; 
• S p r i ngfi e l d ,  Oregon ,  May 2 1 ,  

1 998; 
• Littleton, Colorado, Apri l ,  1 999 
In each of these cases,  sata n i sm,  

n i h i l i s m ,  and a fasc i nat ion with v io­
lence  and destruct ion  fi gure promi­
nently. I n  several of  the more notorious 
cases, add iction to video games, and to 
n i h i l i stic and graphica l ly  violent movies 
(such as O l iver Stone's " Natural  Born 
Ki l lers") were major components of the 
l ives of these chi ldren .  There is also the 
d i sturbing fact that th ree of the school 
shooters-Er ic  H arr is  of L i tt leton, K ip  
Ki nkel ,  and  Thomas J .  Solomon-were 
among the more than 6 m i l l ion chi ldren 
i n  the  U n i ted States w h o  a re ta k i ng 
m i n d - a l te r i n g  d rugs  p rescr i bed as a 
treatment. It may we l l  be that the ch i l ­
d ren on Rita l i n ,  on Prozac, Luvox, and 
other psych ia t r i c  d rugs ,  a re wa l k i ng 
human t ime bombs. 

Nintendo Kil lers 
The very same v i deo games wh ich  

were or ig ina l l y  des igned to  tra i n  so l ­
d iers to  k i l l ,  are those be ing  mass mar­
keted today-to c h i ld re n !  T h i s  i s  the 
shock i n g  fact d o c u m e n ted by Lt .  
Colonel David Grossman, an Army psy­
cho log i s t  who has  spec i a l ized in the 
tra i n i ng of troops for com bat. Gross­
man, who wrote the authoritative book 
on deadly force, On Killing: The Psy­
chologica l Cost of L earn ing to Kill in 
Wa r and Society, h a s  ident i f ied the 
essent ial  part played by video-games in  
desensit iz ing human beings to h u rt i ng, 
i n j u r i ng, and even k i l l i n g  others .  On 
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Killing was p u b l i shed  i n  1 9 96 ,  l o n g  
before L ittleton, but G rossman updated 
his study in the 1 999 book cal led, Stop 
Teaching Our Kids to Kill, co-authored 
with G loria DeGaetano. 

In a part i c u l a r l y  powerfu l c hapter, 
" Feel  Someth ing  When You K i l l , "  the  
authors reveal that  the very "operant­
cond i t ion ing  tech n iq ues" used by the 
m i l itary and pol ice agencies i n  tra i n i ng 
the i r  troops to k i l l  w ithout  compu nc­
t ion, a re the bas is  for the i n c reas ing ly  
l ucrative poi nt-and-shoot v ideo-game 
" industry." 

"There a re th ree t h i ngs you need i n  
order to shoot and k i  I I  effect ive ly  and 
effic ient ly, "  G rossman and DeGaetano 
write. "From a soldier in  Vietnam to an 
eleven-year-o ld  in Jonesboro, a n yone 
who does not have a l l  three wi l l  essen­
t ia l ly  fa i l  in any endeavor to k i l l .  F i rst, 
you need a gun. Next you need the sk i l l  
to  h i t  a target with that gun.  And fi na l ly  
you need the wi l l  to  use that  gun . . . .  
[T] he m i l itary knows that the k i l l ing s im­
u lator takes care of two out of th ree by 
nurtur ing both the sk i l l  and the w i l l  to 
k i l l  a fellow human being . . . .  " 

The authors continue, "Today soldiers 
learn to fire at real i stic, man-shaped s i l ­
houettes that  pop up in  t h e i r  f ie ld  of 
v is ion.  This  ' s imu lated' h uman bei ng i s  
the condition ing sti m u l us .  The tra i nee 
has o n l y  a s p l i t  second to engage the 
target. The condit ioned response i s  to 
shoot the target, and then it drops. Stim­
u lus-response, stimu lus-response, stim­
u lus-response-sold iers and pol ice offi­
cers experience hundreds of repetit ions 
of th i s .  Later, when they' re out  on  the 
battlefield or wal king a beat and some­
one pops up with a gun, reflexively they 
wi l l  shoot, and shoot to ki l l ." 

The authors' punch l i ne is th is :  
" Now these s i m u l ators a re in  o u r  

homes and arcades-in the form of vio­
lent v ideo games! I f  you don't  bel ieve 
us, you s h o u l d  know that  o n e  of the  
most effective and widely used s imu la­
tors develo ped by the  U n i ted States 
Army i n  recent years, MACS (Mult ipur­
pose Arcade Combat S imu lator), is noth­
ing  more than  a mod if ied S u per  N i n ­
tendo game ( i n  fact, i t  closely resembles 
the popu lar  game Duck Hunt . . . . ) The 
F i re Arms Tra i n ing  S i m u l ator ( FATS), a 
t ra i n i n g  program u sed by m ost l aw 
enforcement agencies in th is  cou ntry, is 
more or less ident ical  to the u I tra-v io­
lent video arcade game Time Crisis. 

SPECIAL REPO RT 

No Isolated Case 
In February 2000, two incidents came 

to the fore that made clear that Gross­
man was right, and that Littleton was no 
isolated case. 

The first inc ident was the acqu ittal of 
four New York C ity policemen who had 
k i l l ed an u n a rmed Afr ican m a n ,  
Amadou Dial lo. About a year ear l ier, on 
Feb.  4 ,  1 999, West African i m m igrant 
Dia l lo-a devout Muslim, 22-years old, 
with no cr i m i na l  record-was gun ned 
down wi thout  provocat ion by fou r  
pol icemen i n  New York City. 

The four  officers from the "Street 
Crimes Un it," shot Diallo in the vestibule 
of his bu i ld ing  about 1 2 :40 a .m. ,  as he 
was ar r iv ing  home.  He was u n a rmed, 
and offered no  resistance. The pol ice 
officers, who had been driving by in  their 
car, noticed Diallo as he was entering his 
home. They stated that they bel ieved that 
he was act ing suspic ious ly. They were 
not wearing uniforms. One officer pul led 
out h i s  badge, and said,  "We'd l i ke to 
have a word with you ." Dial lo continued 
to enter the vestibu le of his bu i ld ing.  At 
some poi nt, he p u l led out h i s  wal let, 
apparently in  an attempt to identify h im­
se l f. Accord i n g  to test imony from the 
four  pol i cemen-defendants, one officer 
yel led, "G u n ! "  Forty-one b u l l ets were 
fi red in five seconds, n ineteen of them 
h i tt i ng the i r  target. With i n  m i nutes, 
Amadou Diallo was dead. 

The officers were l ater acq u itted of 
m u rder, sett i ng  off a wave of nat iona l  

protests. They had not  v io lated depart­
mental rules concerning the use of deadly 
force. They h ad reacted as they were 
tra i ned to react when they perceived a 
th reat-even it the th reat d id  not ex ist .  
They had become N intendo Ki l lers. 

The second incident was the k i l l ing of 
a s ix-year-old g i rl in F l i nt, Mich igan by 
her  s i x-year-o ld  c l assmate, a Afr ican­
American boy, who was l iving at  a crack 
h o u se-w i t h o u t  even a bed to s l eep 
on-because h is  uncle who l ived there, 
was the o n l y  ava i l ab le  adu l t  to "watch 
over" h i m .  The boy k i l l ed h is  classmate 
with  one dead ly  shot from the g u n  he 
had stolen from the uncle. He had never 
fi red a g u n  before.  B u t  he had p l ayed 
point-and-shoot video games. 

A Strategy to Defeat the 
'New Violence' 

The o n l y  nat iona l  l eader to ident ify 
the  n at u re of the  c r i s i s  a n d  to pose a 
solut ion,  was econom ist and then-can­
d idate for the Democratic Pres ident ia l  
nom ination, Lyndon H.  LaRouche. 

On March 3 ,  in a d ia logue with H is­
panic-American leaders, LaRouche said: 

"We ' re gett i n g  k i l l i ngs w h i c h  are 
caused by the use of N i ntendo-sty l e  
games, such a s  the game Pokemon, with 
ch i ldren, and a l so with police and oth­
ers. In the case of the D i a l l o  shooti ng, 
the problem was that the Mayor of New 
York, l i ke many other officia ls, has been 
tra i n i ng the pol ice force i n  N i ntendo­
style k i l l ing techniques . . . .  So we have 
N i ntendo-ki I lers. 

Stuart Lewis/EIRNS 

The National Commission Against the New Violence, initiated by Lyndon LaRouche, 
held a series of fact-finding meetings around the country this year. Here, the Com­
mission meets in Washington, D. C., June 2, 2000. A t  the podium is U.S. Marshal 
Mathew Fogg. The author is second from right. 
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What I s  the ' N ew Violence'? 
This policy memora ndum was 

written on April 26, 2000, by Lyndon 
H. LaRouche, Jr., then a candidate 
for the Democratic presidential nom­
ina tion, for the use of L a Rouche's 
Committee for a New Bretton Woods 
(L B W). It was adopted by the Com­
mission Against the New Violence As 
Its founding principles. 

* * * 

1 .  The term " New Vio lence," as 
employed by LBW, sign ifies, ch iefly, 
the i ntrod uct ion  of n ew methods,  
those of N intendo games and related 
means, to transform young ch i ldren 
a n d  a d o l escents ,  as  wel l as l aw­
enforcement personnel, into "Samu­
rai "-sty l e  programmed k i l l ers .  The 
term "New Violence" will be used in 
LBW proceed ings so le ly  to ident ify 
forms of violence which feature th is  
d ist inctly new element. Old forms of 
violence wi l l  be inc luded in this c las­
sification on ly  when the role of N in­
tendo-style gam�s and related means 
is a characteristic feature of the prob­
lem be i n g  cons idered i n  the study 
and report. 

E . g . ,  the  c l a s s i f icat ion  of " New 
V i o l ence,"  as d i st i n ct from new 
revivals of old forms of violence, wi l l  
b e  i n c l uded, o n l y  i n  such cases as 
the revival of old-style lynch ing con­
ducted by l aw-enforcement agents, 
that o n l y  i n sofar as i t  is congruent 
with the pattern typified by the activ­
i t i es  of Mayor R u d o l ph G i u l i a n i 's 
specia l  teams of " N i ntendo Cops" i n  
New York Ci ty. 

B y  "New Vio lence,"  we e m ph a­
s ize the L i tt leton-Columbine model, 
i n  which N intendo-style  games and 
rel ated methods and means was a 
cruc ia l ,  d i st i n gu i s h i ng feature. We 
i n c l ude the use of related methods 
and object ives in the t ra i n i ng and 
dep loyment  of l aw-enforcement  
agents, or ana logous i nstances. We 
m u st do  t h i s  to avo id  ru i n i ng the  
results of  the  investigation by  fal l acy 
of composition . 

2 .  The standpoint  of compar i son  
used to  a i d  i n  conceptua l iz i n g  the 
common characteristics of  th is  "New 
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Violence," is the utopian programs, 
such as H .G .  Wel l s's The Open Con­
spiracy, 

We l l s- R u sse l l  p rotege A l dous  
H u x l ey's utopian " New Age" mod­
els, the 1 93 1  and 1 95 1  models set 
forth by Bertrand Russel l ,  and Clock­
work Orange, as poi nts of i n te l l ec­
tual reference. What i s  spec ifica l l y  
new, is the adaptation of the mythos 
of the Samurai  warrior, and related 
"martia l  arts" mythology, combined 
with l unat ic legacies such as Dun­
geons and Dragons and To l k ien ' s  
L ord of t h e  Rings, to  the c h i l d i s h  
mad-ki l ler pornography of cinematic 
cartoons and N intendo-style games. 
The use of this method and its deriv­
a t ives,  for the pu rpose of p ro­
grammed cond it ion i ng of  m i l i ta ry, 
l aw enforcement  teams,  a n d  for 
i ndoctr i nat i ng  c h i l d ren  i n  a pro­
grammed impu lse for terrorist forms 
of v i o l ence,  is adeq uate l y  u nd e r­
stood o n l y  when s u c h  N i ntendo­
game-style cond it ion i ng i s  s i tuated 
wi th i n  the utopian doctr ine  of Rus­
sel l 's relevant 1 93 1  and 1 95 1  writ­
ings on the requi red methods of pop­
u l at ion  control  to rea l ize  h i s own 
and H.G.  Wel ls' ol igarch ical utopian 
ends. 

3 .  A c r u c i a l  featu re of a c l e a n  
i n q u i ry, i s  t o  recogn ize the  fra ud 
impl icit (or  actua l ly intended) i n  the 
use of a n y  hyster ica l  " g u n - l aw 
reform" d iversionary effort, to cover 
up for the crucial role of the popu lar  
mass-med ia, and f i rms such as H as­
bro,  in mass brai nwash i n g  of c h i l ­
dren to become, even a s  young ch i l­
d ren ,  programmed agents of 
b l i nd-terrorist modes of mass-murder 
by means wh ich  do not depend i n  
a n y  c h a racter i s t ic  fas h i o n  o n  
firearms. 

4.  A most important feature of the 
inquiry, is to recognize the lessons to 
be learned from the ro le  of "bread 
and c i rcuses" in m a n i p u l at i n g  the  
population of  ancient Rome i nto the 
pathological state of mind a i med at 
by the des ign  of N i n tendo-sty l e  
games and related "New Age" tactics 
today. 
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" We are producing zombies from 
our students, by th is means, and by the 
use of Rita l i n  and other dangerous drugs 
in c lassrooms, to try to control student 
popu lations. 

" . . .  I ' m  d eterm i n ed to do every­
t h i ng I can,  wi th  my campa ign and i n  
other ways, t o  deal with th is  problem . .  
. .  [Wj e a re faced wi th  a k ind  of vio­
lence this nation can not survive . . .  it 
has a lmost the h i ghest pr iority, among 
all world issues . . . . .  " 

LaRouche ca l led for the creation of a 
comm ission-a standing body of citizen 
leaders-against what he described as the 
" New Violence." After a highly success­
fu l ,  and an imated town meeting, which 
was broadcast via the I nternet over 
LaRouche's Democratic Party Presidential 
campaign website l ast Apri l ,  LaRouche 
issued a document defin ing the New Vio­
lence.  On May 8, 2000, the Nat iona l  
Commission Against the New Violence 
was founded, and LaRouche's document 
was adopted as its founding principles. 

In th ree town meeti ngs, and severa l 
pr ivate workshops, part icipants i n  the 
d iscussions of the National Commission 
Aga i nst the New Viol ence have deter­
m ined that there is noth i n g  accidental 
about the new violence sweeping Amer­
ica, in which c h i l d ren  a re k i l l ing each 
other, k i l l i n g  the i r  parents, and k i l l ing 
themselves. K i l ler k ids  are created using 
N i ntendo tech n iq ues .  A n i mated v io­
lence i s  a m u lt ib i l l ion-dol l a r  business, 
and its promotion i s  deliberate. 

I n  a presentation to a national confer­
ence of the Sch i l l er I n st i tute, Feb.  20, 
2 000, H e l ga Zepp La Rouche,  
L a Rouc he's w i fe a n d  fou nder  of the 
Inst itute, addressed the issue in deta i l .  
H e r  speech,  t i t l e d  " T h e  Mark  o f  the 
Beast: America's Ch i ldren Are i n  Mortal 
Danger, "  zeroed i n  on Pokemon,  to 
which chi ldren as young as two or three 
become addicted. She documented how 
Pokemon has been u nderestimated as a 
tr igger for vio lence, and an instrument 
for desensit iz ing ch i ldren to violence. 

Video I ndustry Sued 
A month l ater, the u .S .  Senate Com­

m ittee on  Com m erce, Sc ience, and 
Transportation he ld  hearings on  the cri­
sis, and Sabrina Steger, a pediatric n urse, 
testified on v ideo games and v io lence.  
Steger i s  not j ust any witness .  She's the 
mother of Kayce Steger, one of three stu­
dents k i l led at Heath H igh School in Pad­
ucah, Ky., on Dec. 1 ,  1 997, by 1 4-year-
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old Michael  Carneal .  As Steger said, " I  
a m  the person you d o  not want t o  be. I 
l ive a parent's worst n ightmare . . . .  " 

Steger is a l so su ing the top names of 
the violence " industry." She is a plaintiff 
in the suit  against the makers, designers, 
a n d  d i st r ibu tors of the  k i l l e r  v i deo 
games that Carneal used. 

Steger explained to the Senate: "E ight 
s h ots f i red-e ight c h i l d ren  h it i n  the  
upper chest, neck, or head. Kayce, Jes­
sica, and N icole d ied that day . . . .  We 
bel ieve the  H eath shooter was  i n fl u ­
enced b y  t h e  movies he  watched,  the 
video games he played, and the I nternet 
sites he used. 

"One of the fi rst ind icators of med ia  
i nf l uence i s  that  none  of h i s  shots 
missed . . . .  [Wel know of only one time 
prior that the k i l ler  practiced with the 
gun he used to commit  murder. A recent 
case in the news involved a man shot at 
close range by pol ice officers [the New 
York case of Amadou Dia l lol .  Of the 4 1  
shots they fi red, 1 9  h i t  the v icti m .  Less 
than half of the shots fi red by tra i ned 
pol icemen h it their target, but 1 00 per­
cent of those fired by a teenager h it stu­
dents in the 'k i l l  zone.' The fact that the 
shooter used the most effect ive meth­
ods of shooting, one shot per victim . .  
. i s  a lso a learned ski l l ." 

A day later, on March 22 ,  A BC-TV's 
n ews magaz i ne " 2 0/20"  a i red a 1 5 -
m i n ute segment featuring Jack Thomp­
son,  the attorney for Steger and other 
Paducah parents in  thei r  suit .  A lso fea­
tured is Lt. Col.  David Grossman, Army 
Psycho l og ist, who proves the ro le  of 
the video games in tra in ing  k i l lers, and 
desensitiz ing the users to violence. 

The " 2 0/20" segment a l so showed 
that the v ideo games industry i s  cou n­
te rattack i ng-u s i n g  the F B I  as t h e i r  
defense! In terviewed on the show, the 
cu rrent ( u n n amed) C h i ef E x ec u t i ve 
Officer of id Software, makers of Doom 
and Quake, had a ready-made l i ne :  FB I  
stat is t ics  a l l eged ly  show that  v i o l en t  
c r i me h a s  "fa l l e n "  for the  p a s t  n i ne 
years, w h i l e  the v ideo game ind ust ry 
has grown to a $ 7-bi l l ion-a-year enter­
pr i se, even b i gger t h a n  the  mov ies .  
"20/20"  and id  Software's CEO i n s ist  
that it's a right of "free speech" to make 
products as violent as the user "wants." 
Thei r "free speech "  argument  i s  the 
same one u sed by advocates of d rug  
legal ization. 

SPECIAL REPORT 

Ban 'Point-Shoot' Games 
In an Apri l  2000 interview with Exec­

utive Intelligence Re view magaz i ne, 
atto rney Thompson asserted that the 
v i o l ence assoc iated with the "po i nt­
shoot" video games is not a free speech 
i s s u e ,  a n d  that it can be stopped. 
I n stead of more conferences to "d i s ­
cuss"  the v io lence, he sa id ,  the  Presi­
d e n t  cou ld s i m p l y  d i rect the Product 
Safety Comm i s s i o n  to ban them 
because they are dangerous. 

I n  May 1 999, with in  weeks of the Lit­
t leton massacre, Executive Intelligence 
Review (E IR) magazine published a grisly 
reporf on the v io lent video games that 
are turn i n g  c h i ldren i nto programmed 
ki l lers. Drawing on the expertise of indi­
viduals such as Lt. Col .  David Grossman, 
the report exposed that the fact that 
video games are specifical ly used by the 
"utopian" faction in  the U .S .  m i l itary to 
desensitize ind iv iduals  to violence and 
k i l l i ng, and that they serve as m u rder 
s imulators in  training programs. 

E I R's l ead in expos i n g  the v ideo 
industry-just one branch of the Hol ly-

Courtesy of Craig Shirley & Associates 

L t. Col. Da vid Grossman (ret.) :  People 
who say you can 't prove that the media 
violence is connected to violent crime 
a re "like people who den y  tha t  the 
Holocaust happened. II 

These macabre images of video games a re from a dvertisements in Computer 
Gaming World. "They are using intense manipulation of screen imagery, colors, 
rapid-fire imagery changes, in order to make this a powerfully addictive substance 
for children. At the heart of the addictive substances, is the violence, " says Col. 
Grossman. 
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wood violence empi re-was fol lowed a 
year later by several s ign if icant i n i t ia­
tives by the Federal Trade Comm ission, 
and by l ead i n g  p u b l i c  hea l th  profes­
s ional  associations, to make publ ic the 
video v io lence and i ts causal  connec­
tion to aggressive behavior. These i n itia­
t ives may be the basis,  fi n a l l y, for out­
l a w i n g  t h e  v i deo game m u rder  
s imulators. 

On J u l y  2 6 ,  2 00 0 ,  leaders  of t h e  
Amer ican Psycholog ica l  Associat ion,  
the Amer ican Academy of Ped iatr ics,  
the American Academy of C h i ld and 
Adolescent Psyc h iatry, and the Ameri­
can Med i c a l  Asso c i a t i o n  i s s u ed a 
" J o i n t  Statem e n t  o n  t h e  I m pact of 
Enterta i n ment  V io lence on C h i ld ren"  
wh ich  sa id :  

"At th is  t ime,  we l l  over 1 ,000 stud­
ies-including reports from the Surgeon 
Genera l 's  office, the National  i n st itute 
of Mental health, and numerous studies 
conducted by lead ing figures within our 
med i c a l  and p u b l i c  hea l th  organ i za­
tions-our  own members-point  over­
whe l m i n g l y  to a causa l  connect ion  
between media violence and aggressive 
behavior i n  some c h i ld ren . "  The state­
ment noted that this is the conclusion of 
the pub l ic  health commun ity, based on 
more than 30 years of research.  

One of the studies referenced, appears 
in the Apri l 2000 issue of the Journal of 
Personality and Social Beha vior. It i s  
t i t led "Video G ames a n d  Aggress ive 
Thoughts, Fee l i ngs, and Behavior i n  the 
Laboratory and in  L ife," by Dr. Craig A. 
Anderson from the Iowa State Un iversity 
of Sc ience and Tech no l ogy, and D r. 
Karen E. D i l l  from Lenoir-Rhyne Col lege. 

The two stud ies described in the art i­
c le say that playing violent video games 
such as Doom, Wolfenstein 3D, or Mor­
ta l Kombat, can i ncrease aggres s i ve 
thoughts, fee l ings, and behavior both i n  
laboratory setting and i n  actual l ife. 

The v i o l ent  v i deo games present a 
" u n ique danger, "  the authors note, for 
th ree reasons :  fi rst, because the p layer 
ident i f ies w i th  the  aggressor;  a n d ,  i n  
fact, i n  "f i rst person" v i deo games,  
assumes the identity of  the "hero." Sec­
ond, because of the " active part ic ipa­
t ion"  of the p l ayer in choos ing ,  often 
agai n  and aga in ,  to act in  an aggressive 
and violent manner. And th i rd,  because 
the games are "add ictive, " provid i ng a 
"perfect parad igm for the i nduct ion of 
'addictive' behavior." 
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On Sept. 1 1 ,  2000, the Federal Trade 
Commission (FTC) issued a report cal led 
"Marketing Violent Entertainment to Chi l­
d ren," which reviewed the motion pic­
ture,  mus ic  record ing  and e lectro n ic 
games industry. The FTC concluded that 
these industries deliberately and inten­
tionally market extremely violent material 
to chi ldren as young as six-years old, vio­
lating their own "self-regulatory" codes. 

Video-Induced Epilepsy 
Another study, p u b l i shed in the  

March i s sue  of  Nature Neuroscience, 
reports that Pokemon (a widely popular 
c h i ld ren's v i deo game, a l so ca l l ed 
" Pocket Monster") is being i nvestigated 
for l i n ks to v i s u a l l y  induced epi lept ic 
se izures, assoc iated with rap id ly-sh i ft­
ing imagery. 

The art ic le  states, " D u ri ng a recent 
showing of the 'Pocket Monster' cartoon 
i n  J apan,  685 c h i ld ren exper ienced 
epi leptic seizures." I t  says "photosensi­
tive epi lepsy" is the most common form 
of st i m u l us- i nduced e p i lepsy, and its 
prevalence in  chi ldren ages 4-1 4, which 
i s  a l ready "substantial . . .  is increasing 
as a resu It of the prol iferation of televi­
s ion d i sp l a y  u n its and v ideo games 
which may act as  triggers ." 

More than 200 chi ldren who suffered 
epi leptic convuls ions dur ing the partic­
u l a r  Pokemon show i ng desc r ibed, i n  
1 997,  remai ned hospita l ized for some 
period of time. 

Col .  Grossman, the Army psycholo­
g i st, has suggested that  the rapid-f i re 
images of televis ion programs, such as 
MTV and even "Sesame Street" are, i n  
fact, respo n s i b l e  for the syndrome 
known as Attent ion Defic i t  D i sorder. 
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A typical fun scene from 
a Pokemon comic book. 
The text reads, "Dream 
Eater. The gas Pokemon 's 
most effective attack, it 
sucks out the 
opponent's soul. " 

The cumu lative effect of 
e a r l y  years of TV, 
pou n d i ng away at the  
c h i l d 's b ra i n ,  make 
i m poss i b l e  for these 
ch i ldren to adjust to the 
s l ower pace of the 
teacher i n  schoo l .  And, 
G rossman says : "when 
t h e y ' re w h ac ked-out,  
we d ru g ' e m .  And the 

result  i s  horror." 
Drugging Babies 

It is wel l  known that many of the stu­
dent k i l lers were being prescribed m ind­
altering psych iatric drugs. T.J .  Solomon, 
the 1 5-year-old from Conyers, Ga., who 
shot six classmates in  May 1 999, was on 
R ita l i n ;  E r ic  Harr is ,  1 8, one of the two 
Columbine k i l lers, was being prescribed 
the a nt i -depressant Luvox ;  and Kip 
Kinkel ,  the 1 5-year-old from Springfield, 
are . ,  who k i l led both h i s  parents and 
two schoolmates, and wounded 20 other 
students in May 1 998, was taking Prozac, 
one of the most widely prescribed drugs. 

Of more than  6 m i l l ion  c h i ld ren 
u nder  1 8  in Amer ica  who have been 
prescribed R ita l in ,  Luvox, Prozac, Paxi l ,  
and other ant i-depressants and psychi­
atric drugs, many have committed vio­
lent acts, even k i l l i ngs. Many others are 
w a l k i n g  t i me-bombs . U.S. News & 
World Report, Marc h  6, 2000,  docu­
mented some lesser known cases: 

• I n  C a l i fo rn i a, 1 6-year-o ld J a red 
Viktor was convicted of murder for stab­
bing h is  grandmother 61 t imes. Ten days 
earl  ier, J ared had been prescribed the 
ant i -depressant Pax i l ,  for pre-ex ist ing 
problems. 

• In Kansas, 1 3-year-old Matt Mi l ler 
committed suicide (he was found hang­
i n g  in h i s  c loset) after tak ing the ant i­
depressant Zoloft for a week. The Mi l ler 
fami ly  has sued Pfizer, the manufacturer 
of Zoloft. 

Even more horrib le, increasi ng num­
bers of infants, toddlers, and pre-school 
ch i ldren are being zombified with psy­
c h ia t r ic  d ru g s  produced for adu lts ,  
before they can even learn to ta l k, l et 
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alone read. 
According to an article in the Journal of 

the American Medical Association OAMA), 
Feb. 23,  2 000 ("Trends in the Prescrib ing 
of Psychotropic Med icat ions to Pre­
Schoolers"),  poor c h i ldren,  espec i a l l y  
b lack c h i l dren, are prescribed R i ta l i n  
(methylphenidate) at younger and younger 
ages, with the number of prescriptions in  
two study groups having increased more 
than 300 percent during 1 991 -1 995. 

The anti-depressant Prozac is j ust as 
abused; the article says that a psych iatriC 
news letter, c i t ing market ing  data com­
pi led by the Food and Drug Adm i n i stra­
tion in 1 994, reported some 3,000 pre-

scr ipt ions for f luoxet ine hyd roch loride 
(the generic name for Prozac) written for 
ch i ldren younger than one year-old!  

The fi n d i ngs, wri tten by a group of 
doctors from the U n ivers i ty of Mary­
land, Johns Hopkins University, and the 
Center for H e a l t h  Research at Ka i se r  
Permanen te, i n  Port l and ,  Ore . ,  were 
presented in  May 1 999, at a meeting of 
the American Psych iatric Association in 
Was h i ngton, D . C .  But the d a n gerous 
practices haven't stopped . 

T h e  team stu d i ed a m b u l a tory care 
prescription records from 1 99 1  to 1 995 
from two Med ica id  programs (a Mid­
west state and a Mid-Atlantic state), and 

from one H MO in the N o rthwest .  
Records were checked for e n ro l l ees 
between two and four  years o ld during 
those years. 

The results shou ld shock the nation:  In  
a l l  th ree programs, psychotrop ic med­
icat ions  prescr i bed for pre-schoolers 
i nc reased dra mat ica l l y. The use of 
methyl phen idate i ncreased i n  a l l  th ree 
s i tes :  3 -fo ld  for the Midwest database, 
1 . 7 -fold for the Mid-Atlantic group, and 
3 . 1 -fo l d  at the H MO.  These records 
i nvol ved h u nd reds of thousands  of 
patients-more than 1 58,000 enrol led in 
the Midwestern state, 54,237 in the Mid­
Atlantic state, and 1 9,322 at the HMO. 

What Chi ldren Are Watching 
"Death Can Strike Anyone. 

For the Right Price. 
"You never know when death wi l l  

come-un less you make a few specia l  
arrangements. Because once the H it­
man takes your assignment, someone 
take.s a bu l let. It's not a r ighteous way 
of l i fe, but we a l l  have to make a l i v­
i ng. Even if it means mak ing a k i l l i ng/' 

ih is  i s  from the advert i sement for 
the role-playing v ideo game HITMAN: 
Codename 47, in the May 2 000 issue 
of Computer Gaming World. 

The advertiser for th i s  [?roduct, th.e 
Br i t ish firm E idos, promises the c h i l d  
customer who buys its game, rea l i st ic 
tra in ing  as a mercenary <;lssassi n .  

Sel l i n g  th i s  v io lent fi l th  i s  a very 
lucrative bus iness for its perpetrators, 
who seldom appear before the publ ic .  
Yet, the revenue from this sordid enter­
prise, between $9 and $ 1 1  b i l l ion per 
year, is now surpass ing movie theater 
ticket sa les .  

T h e  identity and background of 
those responsib le for th i s  mayhem, if 
widely known, m ight cause them con­
siderab le  trouble .  A case in point  i s  
Midway Home· E nterta i nment, ped­
dlers of some of the b loodiest violence 
to ch i ldren .  

I n  December 1 999-sev�!n months 
after L ittleton-the C h i cago C i ty 
Cou n c i l  voted to grant $2 m i l l ion  to 
Midway, to keep its corporate head­
quarters in the c i ty. A l though it  was 
reported that Midway pub l i shes Mor­
tal Kombat, a game i n  which a cha'r-
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acter may tear out the vital organs of 
h i s  opponent, the fu l l  nature of the 
company's deadly act iv ity was not 
known: Midway is  one of the biggest 
reta i l ers of Doom and Quake, the 
advanced p0i nt-and-shoot "death 
match"  games which have trai ned the 
Columbine and other young shooters 
to k i l l  m i nd lessly. 

M idway's website carries th is  ad for 
Quake: 

"Gun 'em down . . . .  Blow 'em to 
pieces • . .  or DIE !  

".  I ncorporates the ferocity of  the 
s i ngle p layer game with the supreme 
b l ood l u st of the two p layer Death­
match . . . .  

" .  Real istic explosions echo and 
reverberate, transporting the player to a 
hel l ish, dungeon-like environment. . . .  " 

The corporate entity known as Mid­
way Games is a legal fiction. It is actual­
Iy a 1 998 "spinoff," and was sti l l  housed 
in Apri l 2000 with its former parent 
company, WMS Industries. WMS is one 
of the largest manufacturers of s lot 
machines-the oldest and best-known 
of the 'addictive' electronic games. 

The Top Ten Killers 
In a press release Feb. 1 ,  2000, Mid­

way Games reported the "top ten i n  
k i l ler games," that is, the lead ing U .S .  
v ideo-game sofware companies, as  
ranked i n  order of  the i r  un i t  sales: 

1 . Nintendo of America, Inc.: Man­
ufactures Pokemon, game-boys, and 
equipment for satanic v ideo games. 

2 .  Electronic Arts, I nc.:  Produces 

Road Rash, which features a hit and 
run ,  cr imi nal  assau l t  on pol ice .  

3 .  Sony Computer Entertainment: 
Equipment for satan ic  v ideo games. 
Was a defendant in th.e l awsuit  on 
behalf  of the three gir ls  k i l led by v ideo 
game addict Michael Carnea l ,  the 1 4-
year-old shooter i n  Paducah, Kentucky. 

4 .  Midway Home Entertainment: 
Mortal Kombat, Doom, Quake. 

5 .  THQ, Inc.:  Summoners, which 
dea l s  with evi l sorcerers, satanic mon­
sters. 

6. Acclaim Entertainment: Hard 
Core Wrestling (such as na i l s  i n  head, 
strangu lation), Hard Core Revolution, 
and Real F'n Wrestling. 

7. 989 Studios (Sony) : Produces 
Everquest. (In th is, fol lowers of the god 
Cazic-Thu le  i nfl ict "pain, m i sery, vio­
lence, torture, l iv ing sacrifice. "  

8 .  Activision, Inc.:  Soldier o f  For­
tune (assass i nation, race war). 

9.  Namco ltd.: Soul Calibur. In th i s, 
"The Evi l Seed is loose, th reatens to 
swa l low sou ls i n  its ch i l l i ng  wake." 

1 0. Hasbro Interactive: Officia l  U .S .  
d i str ibutor of Pokemon (abbrevi ation 
for " Pocket Monsters") ,  the ki  I I  i ng 
game designed for toddlers begin n i ng 
at 2 and 3 years o ld; Dungeons and 
Dragons, the medieva l  satan ic  and 
magic fantasy game; Risk II, a "ruthless 
quest for world dOmination. One of the 
Hasbro Board members is Pau l Wol ­
fowitz, t h e  co-head o f  George W. 
B ush's team of foreign pol icy advisors. 
-Michele Steinberg and Anton Chaitkin 
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One noticeable pattern i s  the preva­
lence of poor ch i ld re n .  The Medicaid 
youth were a l  most ent i  re l y  e l  i g i  b l e  
under A id  t o  Fam i l ies with Dependent 
Ch i ldren (AFDC, the former federal wel­
fare program), and, with in  the Med icaid 
groups, "non-wh ites were over-repre­
sented , "  i .e . ,  a greater n umber than i n  
the general population. 

There i s  no q uestion that the poorest 
ch i ldren are being abused . The art ic le  
says that in  1 998, " Pediatric researchers 
noted that 5 7  percent of 2 2 3  Mich igan 
Medicaid enro l lees aged younger than 4 
years with a d iagnosis  of A D H D  [Atten­
t ion  Defi c i t  H yperact i v ity D i sorder]  
received at least one psychotropic med­
icat ion to treat th is cond i t io n . "  
Meth y l phen idate w a s  o n e  o f  t h e  two 
most prescribed . 

These results show a pattern of premed­
itated medical abuse. At a March 3 press 
conference, Sen. Chris Dodd, a Connecti­
cut Democrat, add ressed the concerns 
posed by the JAMA article. He showed the 
warn i ngs pr i nted with every bott le  of 
Rital in .  In  large type, one says: "Warning: 
Ritalin should not be used in ch ildren 
under 6 years, since safety and efficacy in 
this age group have not been established. " 
A second warn ing  says : "Precautions : 
long-term effects of Ritalin in children 
have not been well-established. " Yet, 
because these drugs have been approved 
for general use,  there i s  no proh i b it ion 
against giving them to children. 

The Challenge 
The "New Violence" is a quest ion of 

national security :  Can a nation su rvive, 
when the c u l tu ra l  v iew becomes pre­
d o m i n a n t  that  m a n  is " j u s t  another 
beast" ? In  the Roman Empire, gladiators 
r ipped h u m a n  bei ngs to shreds, w h i l e  
tens o f  thousands o f  spectators cheered; 
today, in the Information Age, this beast­
l i ness takes other forms-which there is 
sti l l  t ime to stop. 

Michele Steinberg is on the research 
staff of Executive I nte l l  igence Review, 
and is a member of the Commission 
Against the New Violence. 
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Science Magazine Promotes 
Nazi Eugenics and 
The 'Biology' of Violence 
by Jeffrey Ste i n berg 

U nder the g u i se of a 
"scient if ic" d i scus­

s i o n  about the roots of 
the new v i o l ence,  Sci­
ence magaz i ne devoted 
a spec ia l  i ssue, J u ly 28,  
2 000, to a rev iva l of 
racist eugenics, based on 
the fraudu lent argument 
that  h u m a n  be ings  are 
mere a n i m a l s  whose 
behavior can be geneti­
ca l l y  determ i ned and ,  
therefore, genet ica l l y  
mod ified . Not s i nce the 
heyday of H .G .  Wel l s  
and Bertrand Russe l l  has 
s u c h  a brazen ca l l  for 
b i o-soc i a l  e n g i n eer i ng  
been  put  forwa rd in  a 
pu rported "sc ient i f ic"  
publ ication.  

The fi rst sentence i n  
t h e  i n trod uct ion to the 
spec i a l  report ,  "Vio­
lence : No S i lver B u l let," 
gives the "man is beast" 
argument: 

" F rom the ne ighbor­
hood b u l ly berat i n g  a 
meek c l a ss m ate to the 

The cover of the special issue of Science magazine on 
violence sported this grisly graphic, although the vio­
lence of video games, television, and movies received 
no mention in the 26-page report. 

rhesus macaque scream-
ing at a rival, displays of aggress ion are 
the weapon of cho ice throughout the 
a n i ma l  k i ngdom for assert i n g  d o m i ­
n a n ce, c h a l l e n g i n g  a h igher  ra n k i ng 
i nd iv i d u a l ,  or l a y i n g  c l a i m  to food,  
water, and other resources." 

The introduction to the series of Sci­
ence news art ic les compla ins  that " i l l  
formu l ated comparisons o f  i n ner c i ty 
violence and the 'jungle'-which some 
saw as equating black youths with mon­
keys" had " i gn ited a fi restorm of 
protests" and scared many researchers 
away from studying the "biology of vio­
lence." 

F u rthermore,  o n e  n ews sect i o n  
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notes the recent emergence of a m i l i ­
tant  a n i m a l  r i g h ts m ovement  h a s  
scared s o m e  b io-sc ient i sts away from 
a n i m a l  test i n g of tec h n i q ues ,  a n d  
" d r i ed u p  fu n d i ng . "  ( I ro n ica l l y, and 
not ment ioned,  of cou rse, i s  that  sc i ­
e n t i sts h ave h ad n o  q u a l m s  about  
us ing such  tec h n i q ues- l i ke e l ectro­
shock and other forms of tortu re-on 
h u man be ings  who a re d i agnosed as  
violence-prone.)  

In add i t i o n ,  Science Sen ior  Corre­
spondent  E l i ot Mars ha l l  notes i n  h i s  
news coverage, researchers l i ke Peter 
B reggi n ,  an i ndependent psyc h i a tr i st, 
have added to the furor by charging that 
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the widespread d issemination of Prozac 
and R i ta l i n  to c h i l d ren  is p a rt of a 
"scheme to pacify i n ner  c ity c h i l d ren 
with drugs." 

The good news, however, accord ing  
to  Science's Marsha l l ,  i s  that  the  hor­
ror  of t h e  Co l u m b i � e  H i g h  S c h o o l  
m assacre has  created a s e n s e  of des­
perat ion about the "symptoms of a d i s­
eased soc i ety, " and conv i nced m a n y  
s k e p t i c s  that  " Deeper k n ow l ed ge o f  
t h e  b i o l ogy of v i o l e n c e  w i l l  h e l p  
soc ia l  scientists match v io lence-prone 
i n d iv i d u a l s  w i t h  i n terve n t i o n  p ro­
grams . . . .  " 

After  rev i e w i n g  a s t r i n g  of new 
research protocols  i nto the 'b io logy of  
v io lence," Science News Wri te r  Mar­
t i n  E nser i n k  prov ides  a g l i m pse  i n to 
future "treatments" of v i o lence-prone 
peop l e .  H e  c i tes the work of A d r i a n  
Rai ne, a Brit ish neuropsychologist now 
at the U n ivers ity of Southern C a l i for­
n ia,  who pub l i shed a recent  artic l e  i n  
t h e  A rchives of Genera l Ps ychia try, 
a rgu i n g  that  o n e  b i o l o g i c a l  cause  of 
violence i s  i n suffic ient g l ucose metab­
o l ism in the prefrontal cortex .  Science 
reports :  

" [ I l f  t h e  prefronta l cortex i s  at fau It, 
says Ra i ne, one futu re way to i n ter­
vene  m a y  be to i m p l a n t  c h i ps t h a t  
s o m e h o w  m a ke u p  f o r  i ts r e d u c e d  
function . A l ready, he notes, some b io­
medical engi neers have pred icted that 
the fi rst e lectron ic  bra i n  i m p l a nts wi l l  
become a rea l i ty w i t h i n  t h e  n e x t  
decade."  

Ra ine commented to Science about 
the  h a p py p rospects of a more  
advanced k i n d  of " lobotomy" : "Forty 
years ago, we were chopp i n g  off the  
frontal cortex i n  v io lent people.  I n  fifty 
years' t ime, we' l l  be d o i n g  the oppo­
s it e .  We' l l  be d o i n g  rep a r a t i v e  s u r­
gery." 

Some of the s c i e n t i sts c i ted by the  
magaz ine were not wi l l i ng to  go whole­
hog down the eugen ics path, a rgu i ng, 
i n stead, that an  i nterp l a y  of factors­
genetic and environmenta l-produced 
the violence-prone i nd iv idua l .  Science 
News Writer Constance Holden notes, 
in  a sect ion t i t led "The Violence of the 
Lambs" : 

" [  U ]  n t i  I a decade or so ago,  most  
social scientists thought violent ind ivid­
ua l s  were a l most i nvar iab ly  the prod­
ucts of an abusive environment. Recent 
f ind i ngs,  however, revea l  that v i o l ent  
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tendenc ies  often VIOllHCI __________ -,"\ 
show up i n  infancy, 
suggest ing  prenatal 
root s .  Researchers 
a re i n creas i ng l y  
coming to view vio­
l ence as the end 
res u l t  of m u l t i p l e  
risk factors that may 
inc lude a biological 
v u l n e r a b i l i t y ­
ei ther  genet i c  or  
c reated in  the pre­
n ata l  e n v i ron­
ment-that can be 
brought out or rein­
forced by the social  
environment." 
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E ither  way, how­
ever, the s o l u t i o n s  
be i n g  pedd l ed are 

This raging rhesus macaque appears twice in Sc ience's spe­
cial report, which emphasizes the magazine's "animal" view 
of the nature of man. 

the same: drugs, ch ip implants, behav­
ior mod ification "therapy, "  and i n car­
ceration. 

The Money Angle 
W h i l e  promot i n g  the " new eugen­

ics ,"  Science c l ea r l y  d id  not wish to 
cross swords with the Federal Bureau of 
I nvestigation and the U .S .  Department 
of J u st i ce, wh ich  d i sburse m i l l ions  of 
d o l l ars a year i n  grant money to b i o­
researchers p lumbing the depths of vio­
lence .  So, the Science spec i a l  report 
applauds the successfu l dec l i ne in rates 
of v io l ent  cr ime i n  America s i nce the 
1 99 1  peak, but seeks, at the same time, 
to make sure eugenics and s im i lar forms 
of Nazi- l i ke quack science stay in l i ne 
for the research fund ing  la rgesse. (The 
e d i to r i a l  for t h i s  i s s u e  of Science, i n  
fact, i s  t it led "Violence: A New Frontier 
fo r S c ient i f ic  Researc h , " wr i tten by 
A l fred B l u mste i n ,  a d i recto r of the  
N a t i o n a l  Consort i u m  on  V i o l ence  
Research ,  wh ich  fu n n e l s  research 
money to scientists.) 

In a section titled "Has America's Tide 
of V io lence Receded for Good,"  Sci­
ence N ews Wr i te r  L a u ra H e l m uth ,  
comes up  with  a two-fold  exp l anat ion 
for the post- 1 991  fa l l  i n  the crime rate, 
even at the same time that a new breed 
of "superpredators" were fi nd ing  their  
way onto the streets and school yards of 
America, bringing us such horrors as Lit­
tleton .  

The  fi rst c r i m e- red u c i n g  factor she  
app lauds  i s  the s kyrocket i n g  rate of 
i ncarcerat ion,  which quadrup led from 
1 9 70 to 1 9 9 5 .  B u t  H e l muth  notes : 

" Impr isonment  a lone can't exp la in  the 
recent drop in violent crime, [ U n ivers ity 
of Chicago economist] Steve Levitt says, 
because  the  boom i n  i ncarcerat i o n  
started 

in the 1 970s and cr ime rates started 
fal l i ng a lmost 20 years later." 

The  a rt i c l e  cont i n ue s :  " H e  [ Lev i tt ]  
and John Donohue I I I  of Stanford Law 
School point  to a s u rpr i s ing factor :  the 
legal ization of abortion . The psycho log­
ical l iterature shows that u nwanted chi l ­
dren a re more l i ke ly  to commit crimes, 
they conte n d ,  a n d  demograph ic  data 
suggest that women who have abortions 
are d i s p roport i o n ate l y  you n g  and 
poor-sub-popu lat ions whose ch i ldren 
are at re latively h igh risk for committing 
c r i m e s .  Without  1 9 7 3 's Roe v. Wade 
decis ion,  the researchers reason ,  more 
potentia l ly  v io lent ch i ldren wou ld have 
reached the i r  peak cr ime years beg in­
n i ng i n  about 1 99 1 -when cr ime rates 
sta rted d ropp i n g .  They est i m ate that 
legal ized abort ion accounts for 50% of 
the recent drop i n  crime." 

Not to worry, the report notes : I n  the 
past year, there are signs that crime rates 
are going back up aga in ,  suggesting that 
a few more L i tt l eton-sty le  school mas­
sacres, and a new wave of urban "super­
predator" cr ime, cou ld  c ra n k  up those 
research dol l ars, and, perhaps, acceler­
ate the day when the bra i n  ch i ps start 
rol l ing off the assembly l ines, i nto a hos­
pital operating room near you. 

Jeffrey Steinberg is Co unterintelli­
gence Director for the Executive I ntel l  i­
gence Review. 
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Three Gorges Dam 

The TVA on 
The Yangtze River 

Fa l l  2000 

by Wi l l i a m  C. Jones and Mars h a  F reeman 

21 st CENTURY 

China 's Three Gorges Dam, modelled 
on the Tennessee Valley Authority, 

will greatly reduce the threa t of flood­
ing, and lead to a new era of 

economic development. 



The one American achievement which 
has most appealed to Chinese observers 
as an American model for China to 
fol low is the regional development 
program of the Tennessee Val ley 
Authority. TVA makes sense in China. The 
use of publ ic funds for big public works 
and water control, the government and 
the individual citizen cooperating in the 
appl ication of modern technology to the 
ancient problems of the soil, the state 
helping the smal l  man to help h imself­
this is the most clear-cut democratic ideal 
in Asia. In our relations with economically 
backward peoples, TVA is a primary 
asset. The fact that in our own more ful ly 
developed economy we have less urgent 
need, or th ink that we have less urgent 
need, for such programs of regional 
development, should not prevent our 
using the TVA idea in  our foreign policy. 

-John Fairbanks, 
The Un ited States and Ch ina, 7 948 

F rom its orig ins  in the g lac ia l  marsh lands of the 20,000-
foot h igh Tibetan plateau, the mighty Yangtze River, or the 
Changj iang (Long River, as the Chinese cal l it), winds its 

way l i ke a giant dragon nearly 6,300 km (3,900 m i les) on its 
way to deposit its annua l  960 bi I I  ion cubic  meters of water 
into the East China Sea. It is the th ird longest in the world after 
the Amazon and the N i le,  and the t h i rd l a rgest i n  terms of 
annual  runoff after the Amazon and the Congo Rivers. On its 
journey eastward, the Yangtze passes through an area i nhab­
ited by more than 400 m i l l ion people, approximately one th ird 
of the country's popu lation. 

Known s ince ancient times as the "Golden Waterway," the 
Yangtze has served as a ma in  transmiss ion belt for products 
and people, with 3,600 rivers open for navigation in its main­
stream and its branches for 44,000 m i les.  In the late 1 9805, 
the vol ume of goods transported on the Yangtze represented 
80 percent  of a l l  goods tra n sported i n  C h i n a .  The fert i l e  
Yangtze basi n, inc luding the great delta region formed by the 
sed i ment  from the Yangtze R i ver, produces 40 percent of 
China's gra in ,  33 percent of its cotton, 48 percent of its fresh­
water fish, and 40 percent of the total i ndustrial output of the 
country. 

In this drawing of the completed Three Gorges Dam, the spill­
way to release water and control flooding is in the center, 
with electric generating plants on either side. On the right is a 
shiplift for comparatively small vessels, and on far right is the 
five-step shiplock, which will allow ocean-going vessels to 
travel up the Yangtze to the western reaches of Chongqing. 

Along the banks of the Yangtze are situated some of China's 
major i ndustri a l  c i t i es, Chongq i ng, Wu h a n ,  Nanj i ng, and 
Shangha i .  Cascad ing  down from the h igh mounta ins  south­
west of Chongq ing, the waters of the g lac ia l  snowmelt flow 
swift ly th rough the 200- k i lometer long stretch of majest ic 
gorges, beg inn ing at Fengj ie, east of Chongq ing, and gather­
ing strength from the h u ndreds of tributaries that rush down 
from the mounta ins  to meet the Yangtze as it makes its way 
through the narrow l imestone canyons to the fert i le  J i ngjiang 
p la in  below, and on  to the broad Yangtze del ta, the famed 
" Land of Fish and R ice." The river has a dra inage area of 1 .8 
m i l l ion square ki lometers (km), accounting for 1 8 .8 percent of 
China's territory. 

B ut t h e  m i ghty r iver  h a s  a l so been the  cause  of great 
destruction and loss of l i fe, that  devastate the  va l l ey. F rom 
time immemoria l ,  flood ing  has been a problem. Dur ing the 
spring and summer, flood waters rush down from the moun­
ta ins  in  the west, through the gorges, overru n n i ng the fields 
and plains and towns on the middle and lower reaches, and 
wreaking havoc in  the l i ves of the m i l l ions of people inhabit­
ing the reg ion .  C h i nese sc ient ists have determi ned that the 
bu lk  of the floodwaters accumu lates in the upper reaches of 
the Yangtze. H i storical  data show that u pstream flood flow 
usua l ly  accounts for 60 to 80 percent of the tota l volume of 
the river upstream of Yichang, and between 55  to 76 percent 
from Cheng l i ngj i and Wu han.  So, contro l l i ng the flow of the 
Yangtze in the gorges wou ld sign ificantly reduce the danger of 
flooding in  the lower plains region.  

D u r i ng the 2,200 yea rs, from the beg i n n i ng of the H a n  
Dynasty t o  the end o f  t h e  Qing  Dynasty i n  1 9 1 1 ,  there have 
been 2 1 4  f loods, an average of one every 1 0  years. In th is 
century, there have been five severe floods. Combined flood­
ing on the Yangtze and the Han rivers in 1 9 1 1 ,  is said to have 
c l a i med h u n d reds of thousands of l i ves. The great flood i n  
1 93 1 ,  took the l i ves of 1 45,000 people, i nundated an area the 
s i ze of New Yo rk State, s u bmerged m o re t h a n  3 m i l l ion  
hectares of  farm land,  and  destroyed 1 08 m i l l  ion houses. I n  
the flood of 1 935,  1 42,000 people were k i l led .  

The 1 954 flood inundated 48 m i l l ion hectares of  farmland, 
affected 1 8  m i l l ion  people, and c l a i med 30,000 l ives. An 
additional 1 8 .88 m i l l ion people suffered from flood damage, 
and the operation of the v i ta l  Beij i ng-Guangzhou rai lway was 
suspended for more than 1 00 days. 
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THE YANGTZE RIVER AND 
THE THREE GORGES PROJECT 
As the Yangtze River flows from 
west to east, it passes through the 
beautiful 200-km Three Gorges, 
and empties into the East China 
Sea, near Shanghai. The reservoir that will 
be created behind the Three Gorges Dam 
will stretch from Chongqing to the dam, 
near Sandouping, in Xiling Gorge, a dis­
tance about the length of the Grand 
Canyon. The inset shows the location of 
this section of the Yangtze in China. 

Most recently, a major flood in 1 996 was fo l lowed by an 
even greater one i n  1 998, which led to 3,656 fata l i ties, and 
affected the l i ves of 2 90 m i l l ion people.  In that flood, there 
were more than 5 m i l l ion houses destroyed and 2 1 .8 m i l l ion 
hectares of farmland submerged. The total economic cost of 
the 1 998 flood for China was $30 b i l l ion.  I ronical ly, the con­
tinua l  development of the Yangtze Basin i s  increasing the eco­
nomic cost of such flooding. 

The 1 954 flood, which occu rred at a time when the area 
was sti l l  considerably underdeveloped, wou ld  today, with the 
present agricu ltural and industrial capabi l i ties, cause 1 0  times 
the amount of damage. 

Taming The Dragon River 

The flood i n g  prob l em has genera l ly been dea l t  with by 
construct i ng l evees i n  the J i ngj i ang  p l a i n  a rea.  S i nce the 
1 950s, more than 30,000 km of d i kes and levees have been 
rei nforced or raised. As sedimentat ion l i fts the river bottom, 
however, the d i kes are conti nua l ly  in danger of being over­
r u n ,  for the water l eve l  d u r i n g  f lood season r i ses 6 to 1 7  
meters h igher than that of the pla in region along both banks. 

In the m iddle reaches of the Yangtze, the J i ngj iang F lood 
D iversion Project and the Duj iatai F lood D ivers ion Project 
were completed in the 1 950s. But si nce that time, most of the 
flood diversion areas have been economical ly  developed and 
are now densely pop u lated, so that d ivert ing a flood, even 
temporari ly, wou ld displace people, and result in heavy eco­
nomic losses. It is esti mated that if there were a 1 954-level 
flood today, i n u ndati ng the flood-d iversion areas, i t  wou ld 
affect 933 ,000 hectares of farm land, and m i l l ions of people 
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HUNAN PROVINCE 

Yangtze Three Gorges Project Development Corporation 

Although other sites, farther east, 
had been considered for the 
Three Gorges Dam in the past, 
the current site near the city of 
Sandouping was considered to 
have the most stable foundation. 
The Gezhouba Dam, 40 kilome­
ters downstream from the dam 
site, was completed in 1 98 1 .  

would have to be relocated for several months. After comple­
tion of the Th ree Gorges Dam, the need for flood d ivers ion 
wi l l  be greatly reduced, and some of the d iversion areas may 
no longer be needed. 

Dongting Lake, ly ing j ust to the south of the Yangtze as it 
makes i ts way up from the southwest towards Wuhan,  and 
connecting to it by the J i ngj iang River, has a lso been used as a 
reservoir  to "capture" the r is ing waters of the Yangtze during 
flood season.  Because of si lt ing, however, the level of Dongt­
i ng Lake has been r is i ng, wh i le  the total a rea of the lake has 
shrunk from 6,000 km2 in 1 825 ,  to 2 , 700 km2 in 1 983 . This 
has great ly  red uced the flood-d ivers ion  capa b i l i ty of the 
J i ngj iang R iver. I f  i t  keeps d i m i n i s h i n g  at  the present rate, 
Dongt ing  Lake wou ld  van ish  i n  the near fu tu re .  The Three 
Gorges Dam wi l l  control both the water and sediment reach­
ing Dongting Lake and help retard the process of si ltation. 

Sun Yat-sen's Vision 
The idea of bu i ld ing a dam in the gorges has a long history. 

In 1 9 1 9, i n  an art icle titled " Industria l  P lan,"  Sun  Yat-sen, the 
found ing father of modern Ch i na, saw the tremendous eco­
nomic benefits of bu i ld ing  a dam on the Yangtze as a part of 
h is  economic development plan for Ch ina .  Dr. Sun was par­
ticu larly interested in us ing the vast hydropower resources of 
the river to produce the electr icity needed to bu i ld  factories 
for making artific ia l  fert i l izer, the only means he cou ld envi­
s ion for C h i na to make the leap i n  agricu ltura l  productiv i ty 
needed to feed its growing popu lation. 

He also saw the area of the gorges as the most su itable spot 
for bui ld ing a dam to generate that e lectricity. Dr. Sun further 
elaborated on th i s  idea in 1 924,  i n  a lecture he gave on h i s  
"Th i rd Pri nciple of  the People, Peoples' L ivel i hood": 



Consider the tremendous water power in the Kui  
Gorges of the upper Yangtze. Some who have studied the 
stretch of river between Ichang [Yichangl and Wansh ien 
[Wanxianl estimate that the water power there could gen­
erate over thirty m i l l ion electrical horsepower. Such an 
immense power is much greater than that produced at 
present in  any country. It would not only supply al l  the 
rai lways, electric l ines, and factories in the country with 
power, but it could be used to manufacture staple 
fert i l izers. 

Consider again the Yel low River which at Lungmen 
Waterfal ls cou ld also generate many m i l l ion electrical 
horse power. You see how great are China's natural 
resources! If the water power in the Yangtze and Yel low 
rivers could be uti l i zed by the newest methods to 
generate electric power, about one hundred mi l l ion horse 
power might be obtained. Since one horse power i s  
equivalent to the power of  eight strong men, one hundred 
m i l l ion horse power wou ld  be equivalent to eight 
hundred mi l l ion man power. A man works eight hours a 
day, according to the law in most countries; a longer 
working-day is injurious to the worker's health and 
lessens production . . . .  Man power can be used only 
eight hours a day, but mechan ical horse power can be 
used a l l  twenty-four hours. This means that one horse­
power for a day and n ight accompl ishes as much work as 
twenty-four men. If  we cou ld make use of the Yangtze 
and the Yel low river water power to generate a hundred 
mi l l ion horse power, or twenty-four hundred mi l l ion man 
power, and let this great electrical energy work for us, 
Chi na would produce a great deal, and would certain ly 
turn her poverty into riches. 

In 1 932 ,  seven years after D r. 

nessee Va l ley Authority, fewer than 3 percent of the house­
holds in the Tennessee Val ley had electricity. Malaria afflicted 
up to 30 percent of the  pop u l at ion i n  some areas, and  the 
average expenditure per  c h i ld for education was about  one 
th i rd of that of the U n i ted States as a who le .  The average 
farmer's i ncome in the va l ley was $639 ,  compared to the 
national average of $ 1 , 83 5 .  Condit ions  were l i tt le  d i fferent 
than those in Third World nations around the globe. 

The seven-state Ten nessee Va l l ey was at the mercy of the 
ravages of nature. The periodic flooding of the Tennessee River 
prevented the development of c it ies along the r iver's banks, 
leaving smal l  and isolated towns. U nchecked fi res burned 1 0  
percent of the wood l a n d s  every year, and  because of s o i l  
depletion, 4 . 5  m i l l ion acres were o n  the dec l ine, a n d  300,000 
acres were nearly destroyed. 

The TVA changed the val ley dramatica l ly. In the eight years 
after the establ ishment of the TVA, the number of households 
with electricity went from 6,000 to a lmost half a m i l l ion .  I n  its 
first 20 years, the TVA bu i lt 20 dams, requir ing the use of 1 1 3  
m i l l ion cubic yards of concrete, rock, and earth-more con­
struction materia l s  than were used to b u i l d  the seven great 
pyramids  of Egypt. Near ly  2 00,000 men and women were 
employed by the TVA dur ing  its two-decade period of dam 
construction. At that t ime, the TVA was the largest construc­
tion project in the world. 

In order to b u i l d  the i ntr icate systems of dams and reser­
voirs to tame the Ten nessee R iver, 1 5,000 fami l ies had to be 
moved from the a reas that  were to be f looded . More than 
, 9,000 graves were moved, a long with 1 70 schoo lhouses, 
and 1 80 churches. Enti re towns and vi l lages were relocated, 
or physica l ly  reorgan ized, to make way for the lakes that were 
created beh ind the dams. 

U n ique to the TVA system, was the concept of multipur-

" • pose dams .  P rev ious  dams had 
been constructed p r i mar i  I y  for 
flood control, but the planners of 
the  TVA des igned a system for 
flood control, power generation, 
i mproved navigation, i rrigation, 
a n d  recrea t i o n .  Wr i t i n g  about  
these early years, Gordon Clapp, 
a genera l  ma nager of the TVA, 
said that this was 

S u n 's death, the Construct io n  
Committee of the Kuomintang, a 
party founded by Dr. Sun, which 
took power in  1 92 7, organ ized a 
prospect ing team to s u rvey the  
hydroel ectr ic power generation 
of the u pper reaches of t h e  
Yangtze R iver. T h e  team exam­
ined several a lternative plans and 
recommended dams at  one of 
two possible sites, at Huangl i ng­
miao and at Gezhouba. The proj­
ect was to inc lude a 1 2 .8-meter­
h i g h  water-head dam with  a n  
insta l l ed generat ing capacity of 
300 megawatts (MW), and  
equ i pped with s h i p locks .  T h e  
H yd roe l ectr ic Generat i n g  P l a n  
the Committee publ i shed the next 
year was, however, s i mply fi l ed 
away for reference. 

China Pictorial Publications and Beijing National Library. A Glimpse of Old 

a pol icy deprecated by 
many prominent engineers 
of that day. In recruiting 
engineers to bring to l ife this 
idea-mu ltipurpose dams­
those who bel ieved in the 
feasib i l ity of this approach 
were sought and found. 

Why a Chinese TVA? 
I n  1 93 3 ,  when Pres ident  

Frank l  i n Rooseve l t  s igned  the  
legis lat ion that created the Ten-

China (Beijing: Beijing Dongfang Mingzhu Cultural Co . •  Ltd., 1 995) 

The Yangtze River valley has been plagued with peri­
odic floods since the beginning of recorded history of 
the region.  Hundreds of thousands of people h a ve 
died, millions of homes have been lost, and millions of 
hectares of farmland have been submerged. Shown 
here are homes wiped out in the middle reaches of the 
Yangtze, in the great flood of 1 935. 
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T h e  m a nagers of the TVA 
k n ew that  t h e  i n trod uct i on  of 
e l ectr i c i ty wou ld  be the s i ng le  
most important factor i n  improv­
ing  the standard of l iv ing of the 
people  in the va l l ey. With e lec­
t r i c i ty c a m e  the poss i b i l i ty of 
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Dr. Sun yat-Sen (7867- 7 925), the father of modern China, was 
one of the first to recommend the construction of a dam on 
the Yangtze River for electric power generation. Here, Dr. Sun 
at the Tientsin railway station in 7 924. 

e l i m i nat i n g  m u c h  of the back-brea k i ng work i n  farm i ng, 
which, before the TVA, was conducted essentia l ly  at the same 
level of techno logy as in the 1 9th centu ry. Once electricity 
and fert i l izer factories were ava i lable, agricu ltural productiv­
ity in the val ley tripled. 

As increased productivity created an excess of manpower on 
the farms, cheap electricity made it possible for new and mod­
ern factories to spring up, and between 1 933 and 1 950, nearly 
half a mi l l ion jobs in industry were created in the Tennessee Val­
ley. For those free marketeers who would complain that th is was 
al l  developed "at the taxpayers expense," it is worth noting that 
the annual income taxes now paid into the Federal treasury from 
the TVA are almost six times the government's yearly investment 
in the TVA. 

The TVA establ ished its own Health and Safety Department, 
to rid the val ley of its endemic diseases. L ibraries were estab­
l ished at every dam construction site, which connected other­
wise isolated comm u n it ies to the rest of the wor ld .  Model 
farms were establ  i shed, where farmers were taught modern 
fa rming  methods, and,  in retu rn for free fert i l izer from the 
TVA, they then welcomed in their neighbors to teach others 
what they had learned. 

I t  was this approach, not on ly to bu i ld  dams, but to trans­
form a popu lation, that made the TVA the model for develop-
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ment i n  nations around the wor ld .  Th is  was the system that 
Chinese government offic ia l s  and engineers saw when they, 
a long with thousands of other foreign v i s itors, came to the 
Tennessee Val ley before the end of World War I I .  

In  1 944, the TVA's first d i rector, David L i l ienthal wrote h is  
book TVA :  Democracy on the March. I n  the p reface, L i l ien­
thal stated: 

There is a lmost nothing, however fantast ic, that (given 
competent organ ization) a team of engineers, scientists, 
and admin istrators cannot do today. Impossible things can 
be done, are being done, in this m id-twentieth century. 

A l though the resou rces of the TVA, particu lar ly  abundant 
electric power, were crucial for the war mobil ization that was 
sti l l  under way when he wrote the book, L i l ienthal said : 

H istory may wel l  record, however, that it is the TVA as 
an idea that represents its greatest sign ificance; that it is i n  
its h igh symbol ic value " in a thousand val leys" beyond 
the seas that TVA has rendered its greatest service i n  
safeguarding and nurturing freedom in the world. 

By 1 953, more than 39 m i l l ion people had visited the TVA, 
from nearly every nation in  the world, and David L i l ienthal 's 
book had been translated into 1 4  languages. 

Before World War I I ,  L i l ienthal had developed a close rela­
t ionsh i p  with C h i na's ambassador to the U n ited States, H u  
S h i h .  Engineers from t h e  National Resources Commission of 
China vis ited the TVA, and during the war, an electrical engi­
neer from the TVA was an advisor to the Chinese War Produc­
tion Board . In Ju ly  1 944, the Chinese Resources Commission 
met in  Knoxvi l le, Tennessee, the home of the TVA. 

L i l ienthal reported in his diary that in 1 939, Ambassador H u  
suggested that the TVA shou ld help rebu i ld China after the war. 
During the war, the two met, often in L i l ienthal 's home, to plan 
the mu l�i-purpose dam development of the Yangtze River. 

On Feb. 6, 1 945, L i l ienthal met with Donald Nelson, whom 
he describes as President Roosevelt's personal  representative 
to China.  Nelson said he was having L i l ienthal 's recently pub­
l ished book trans l ated i nto C h i nese. ( I n  fact, in less than a 

.year, 50,000 copies were c i rcu lat ing there) . At their  meeting, 
Nel son and L i l i entha l  d i scussed the Yangtze Three Gorges 
Project, which was being referred to as the "Ch inese TVA," 

·and Nelson said that the President wanted L i l ienthal to be one 
of seven industri a l  l eaders to go to C h i na, to help work out 
the nation's postwar industrial ization plan.  

L i l ienthal begged off the tr ip,  but two months later, Nelson 
sent his assistant, Edwin Locke, to confer with L i l ienthal about 
the next steps on the Yangtze project. After the death of Presi­
dent Roosevelt in 1 945, the comprehensive plans of the Presi­
dent to use " American methods" to rebu i ld the postwar world, 
were s h e l ved .  N onethe less ,  the  idea of the  "TVA on the  
Yangtze River" had been firmly planted. 

After decades of study and investigation, in 1 992, the C h i­
nese government decided to start construction of its TVA on 
the Yangtze R iver. Although s ince that decis ion, U .S. govern­
ment po l icy has v i rtu a l l y  proh ib ited U .S .  organizations and 
companies from part ic ipat ing in  the project, i n  September 
1 996, the leadership of the TVA, and of the state of Tennessee, 



organ ized a joint conference i n  Beij ing on " Economic Oppor­
tun it ies Through Water and E nergy," to provide American 
input into China's great projects. The conference was organ­
ized by people who understand the h istory and purpose of the 
TVA: Tennessee Governor Don Sundqu ist, the cha irman of the 
TVA, and then-U .S. Ambassador to Ch ina, James Sasser, who 
is a former Senator from Tennessee. 

Representat ives from dozens  of U . S .  compan ies  were 
invited by TVA to attend, inc lud ing water and energy experts, 
and a representative of a U .S .  nuclear company. Ch ina's plans 
for water and power development were presented, and in  side 
meeti ngs, TVA engi neers d i scussed the p l a n s  with C h i na's 
eng i neers. D u r i n g  the conference, TVA C h a i rman C raven 
Crowe l l  annou nced that the TVA and the M i n ister of Water 
Resou rces of C h i na had s ig n ed a Memora n d u m  of U nder­
standi ng (MOU) for the TVA to review the master plan for the 
development of the Han R iver, and an MOU was also s igned 
with the C h i n ese Hydro and Power Corporat i o n .  for ass is­
tance in  developing the L i  R iver Basin .  

In  an interview with one o f  the authors (Freeman) i n  1 998, 
during that summer's devastating floods in  Ch ina, David Hal l ,  
the head of the TVA's work in  Ch i na, explained that to control 
flood ing in Ch ina, projects have to be p lanned on the tr ibu­
tary rivers, l i ke the Han and the Li ,  not just on the Yangtze. 

Asked what the "TVA model" is that the Ch i nese expect to 
learn from the U .S., Mr. Ha l l described it as 

an integrated regional resource development approach. It 
enta i l s  developing a river system by looking at a l l  the pos­
sible uses of the water, and making sure that you optim ize 
the competing uses of water, such as navigation, flood 

control, in their case, water supply for irrigation and flood 
protection . . . .  [Yjou optimize the way the water is 
uti l ized, which effects where dams are placed, how many 
dams, the size of the dams, navigation locks, and all of 
the faci l ities that wi l l  be bui l t .  

Overa l l ,  he said,  "that model can be appl ied in  China."  The 
joint work, Mr. Ha l l  reported, a lso benefits the TVA itself. It 

helps us from the standpoint that we're not developing 
any new rivers. I t's important for us to maintain  our ski l l s  
in that area, because th ings happen o n  o u r  river a l l  the 
time. We look at modifying the way we operate reservoirs 
and continue to optimize that. It can always be better. So 
this type of work helps our water management people to 
keep their ski l l s  sharp. 

Convey i n g  the p h i losophy of the Roosevel t  era, and the 
purpose of the TVA, Mr. Hal l  concluded : 

It is very gratifying to be i n  Ch ina, and meet so many 
people who know TVA qu ite wel l, and see that they hold 
TVA in  h igh regard, especia l ly  in  the area of river basin 
development and hydroelectric power. We appreciate the 
fact that we're held in high regard, so where we have the 
resources to help them, we're happy to do that. 

Roosevelt's Postwar 
Reconstruction Program 

Tennessee Valley Authority 

After World War I I ,  President Frank l in  
Rooseve l t  e n v i s ioned u s i n g  the eco­
n o m i c  power of the U n ited States, 
exhib ited so m ighti ly  during the course 
of the war mobil ization, to create a new 
i n ternat i o n a l  system i n  the  postwa r 
world .  Roosevelt was particular ly deter­
m i ned to e n d  the  re ign  of the  B r i t i s h  
Empire-indeed, o f  a l l  empires-and to 
create a rebirth of the nation-state, espe­
c i a l l y  in those areas of the underdevel­
oped world, in As ia and Afr ica, where 
the  f i g h t  to overth row the N a z i  and 
Japanese yoke had been so i nt i mately 
l i n ked to the f ight for i ndependence and 
national sovereignty. 

President Franklin Delano Roosevelt's pla n  for the reconstruction of China after 
World War /I centered on the building of Great Projects, modelled on those he had 
initiated in the United States. Here, the President signs the legislation creating the 
Tennessee Valley Authority, on May 7 8, 7 933. 

T h i s  was the one major  facto r that  
separated the postwar conceptions  of 
the two wartime a l l ies, the U n ited States 
and Great B rita in, for Winston Church i l l  
was st i l i  i ntent on  rebu i l d i n g  a B r i t i sh 
E m p i re that l a y  in  s h a m b l es .  Nat ion­
state bu i ld ing was  al so the  postwar pol­
icy that Roosevel t  i ntended towards our 
other  wart i me a l l y, C h i n a .  Roosevel t  
was i ntent on  preserv i ng the territor ia l  
integrity of Ch ina, primari l y  by prevent­
i n g  a b l oody c i v i l  war  between the 
Nationa l i sts and the Comm u n ists, and 
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John Lucien Savage, 
one of the great 
dam builders of the 
Bureau of Reclama­
tion in the United 
States, led an exten­
sive study of the 
Three Gorges Dam 
in the 1 940s, as part 
of President Franklin 
Roosevelt's postwar 
reconstruction 
program for China. 

second ly, by i nstitut ing a major reconstruction program for 
war-torn China.  

One aspect of that reconstruction program, which harkened 
back to the earl ier development program of Sun Yat-sen, was 
a major program of dam construction on C h ina's key rivers, 
the Yel low River and the Yangtze, which wou ld help a l leviate 
the serious flooding problems and al low the use of hydroelec­
tric power to raise the standard of l iv ing of the impoverished 
Ch inese peasantry. 

I n  1 944, Nation a l i st l eader Ch iang  Kai-shek, anxious to 
consol idate h is sagging support and, under pressure from the 
U n ited States to institute a program of pol itical and economic 
reform, began to revive Sun Yat-sen's development program. 
Talks were i n itiated with the Un ited States regard ing the con­
struction of a hyd roelectric dam on the Yangtze. Earl ier that 
year, American economist G . R .  Pasc h a l ,  an  adviser to the 
China Wartime Production bureau, had suggested bui ld ing a 
hydropower p lant i n  the Three Gorges area with an i nsta l led 
capac ity of 1 0, 500 MW. H e  a l so resu rrected Dr. S u n  Yan­
sen's idea of using the power generated to produce electricity 
i n  order to b u i l d a fert i l i zer  p l a n t  w i th  U .S .  i n vestment,  
mach inery, and equipment, to be repaid to the U n ited States 
with fert i l izer, over a 1 5-year period. Dur ing the war, Ameri­
can farms were not gett ing enough fert i l izer and were there­
fore decreasing in fert i l ity from year to year. 

In May 1 944, John Lucien Savage, a lead ing dam-bu i lder, 
who worked on most of the TVA dams as we l l  as the great 
Bou lder (Hoover) Dam in  Nevada and Arizona, was invited to 
China by the Nanj ing Government Resources Commission, to 
investigate possible sites for the construction of a dam on the 
Yangtze River. 

Savage recommended a nu mber of poss ib le  s i tes farther 
downstream from the present Three Gorges damsite, at various 
locations between Sh ipai and Nanjingyuan Pass, which is the 
entrance-way to X i l ing Gorge, the longest of the three gorges. 
Savage presented a detai led engineering study to the National­
ist government. In  the introduction to the report, Savage wrote: 
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It gives me one of the greatest pleasures in my forty 
years of engineering experience to submit th is pre l iminary 
report on the Yangtze Gorge project. The study of this 
project has been extremely interest ing because of the 
unprecedented magnitude of the works to be constructed 
and also because of Ch ina's great need for the benefits 
that wi l l  accrue from the project. 

The Yangtze Gorge Project is a "CLASSIC." It wi l l  be of 
utmost importance to Ch ina. It wi l l  bring great industrial 
developments in  Central and Western China. It wi l l  bring 
widespread employment. It will bring high standards of 
l iving. It wi l l  change China from a weak to a strong 
nation. The Yangtze Gorge Project should be constructed 
for the benefit of China and the world at large. 

Savage proposed a dam which was 200 meters wide and 
2 2 5  meters h i gh ,  with an i nsta l led generat ing  capac i ty of 
1 0,560  MW. He recommended that h u n d reds of C h i nese 
engineers and techn icians be brought to the U n ited States, to 
be tra ined by the on ly  organ ization at the t ime which cou ld 
accompl ish such a massive task: the Tennessee Val ley Author­
ity (see box, p .  3 1 ) . A contract was s i gned wi th  the U .S .  
Bureau of Recl amation and t h e  Resources Commission, and, 
in  June 1 944, the B u reau offic ia l ly began work on the design 
of the Three Gorges Dam. 

Enthus iasm for the project ran h igh i n  C h ina,  as wel l as in  
the U n ited States. A 1 946 China ed ition of  Stars and Stripes, a 
U.S.  m i l itary newspaper said, i n  part: 

Drawing on the ideal ism and practical experience of the 
TVA and the Reclamation Bureau projects . . .  the 
Ch inese are projecting a public works improvement 
surpass ing anyth ing ever bui lt. 

An article in the Engineering News-Record, Feb. 28, 1 946, 
reported, "China plans an unprecedented dam for power, i rri­
gation, and navigation on the Yangtze river." U nder a contract 
negotiated between the B u reau of Reclamation and the Nat­
ural  Resources Commission, plan n i ng was being done for the 
great dam.  John  Savage was a con s u l t i n g  eng i neer on the 
project, for both the U .5.  and Ch inese governments. The Engi­
neering News-Record reported that the estimated cost of the 
project, which wou ld create a 2 50-m i l e  long reservo i r, and 
enough water to irrigate 1 0  m i l l ion acres of l and, wou ld be $ 1  
b i l l ion.  The generators wou ld  produce more than 1 0  GW of 
e lectr ic i ty, the art ic le  stated, wh ich  i s  th ree t imes the com­
bined capacity of GrClnd Cou lee, Shasta, and Boulder Dams, 
in  the U n ited States. 

And yet, the i n i t ia l  i mplementat ion of the project fel l far 
short of what Savage had envisioned. Some 54 Ch inese tech­
nical  personnel were sent to the U n ited States to participate 
i n  the project, but after on ly  a sma l l  amount of exploration, 
su rvey, economic study, and design work had been carried 
out, the National ist government, in  the m idst of a raging c iv i l  
war i n  C h i na, decided to term inate work on  the project, in  
May 1 947.  

Optim i sm, however, remai ned . An August  1 950 publ ica­
tion by the TVA, which was a d igest of information concern­
i ng i s sues of i n terest to the Author i ty, has  an entry t i t led,  
"China's TVA-The Proposed YVA on the Yangtze." The report 



stated that a lthough C h i n a  was then i n  a " per iod of major 
trans i t ion ,"  the program to tame and deve lop the Yangtze, 
rem a i n s  a much pub l ic ized poss i b i l ity for the future." The 
Yangtze, i t  reported, has been cal led, "transportation l ife l i ne, 
bottomless irrigation wel l ,  and piti less master of l ife and prop­
erty." Referri ng to statements by David L i l ienth a l ,  the TVA 
pub l ication continued : 

The terms "gigantic" or "colossal" are not inappropriate 
to apply to the ambitious plans for the proposed Yangtze 
development. TVA is dwarfed in comparison. With in a 
300-mile radius of the main dam site, more people than 
l ive in  the entire United States would be affected. The river 
would be held in rein the year around, permitting ocean-

going ships to sai l  to Chungking, 650 mi les from the coast. 
Hundreds of mi les of canals would be excavated. Ten 
mi l l ion acres could reap irrigation benefits. 

Regard ing the influence of the TVA on the project, the report 
stated that a l a rge n u m ber of eng ineers w i th  the Nat iona l  
Resources Commission of  Ch ina, as wel l as the leaders of  that, 
and other organ izations in C h i na, had v is ited the Tennessee 
Val ley and conferred with TVA officials and engineers. 

The death of Rooseve l t  and the defeat of the Nat ional ist 
Kuomintang by the Commun ists put an end to these projects, 
for the t i me be i n g .  B u t  t h e  project i tse l f  was soon to be 
revived, under the new Commun ist regime which took power 
i n  1 94 9 .  The new C h i nese l eader, Mao Tse-tu ng, h i mse lf  

Training Chinese Dam Specialists in America 

J ohn Lucien Savage, a world-famous dam-bui lder, who 
worked on mo�t of the TVA dams as wel l as on the great 

Boulder Dam, was invited to Ch ina to i nvestigate poss ib le 
s i tes for the Yangtze project. In  h is  pre l i m inary report, he 
w

'
rote:' 

The program of employment and tra in ing of Chinese 
engineers, scientists, and artisans, proposed by the [Chi­
nese] National Resources Commission and cooperating 
Min i stries, i s  bel ieved to be essential and of utmost 
importance. The basic purpose of such a program 
should be to give practical experience on actual 
necessary work and to trai n  spec ia l i sts in the many 
important c lassifications of techn ical, scientific, and 
sk i l led work . . . .  

What arrangements should be made for special ized 
tra in ing of Chinese personnel  in China, I ndia, America, 
and other countries, for the investigation, design, and 
construction of large mu ltipurpose water projects? 

An arrangement should be made with the Irrigation 
Branch of the Publ ic Works Department of PUr:ljab, Ind ia, 
through A.N.  Khosla, Chief Engineer and Secretary, for 
tra in ing of Chinese technical  personnel . . .  providing a 
large construction program is to be started before conclu­
sion of the war in  China.  

S imi lar arrangements should be made with the Bureau 
of Reclamation and Tenn�ssee Val ley Authority in  
America. These latter arrangements should i nclude coop­
erative assistance by these two organ izations on the 
investigations, designs, and construction of specific 
projects that are to be authorized for construction, 
fol lowing the conclusion of the war 

The tentative estimate i nc ludes the tra in ing in America 
of professional personnel, such as engineers, geologists, 
chemists, and physicists; a lso of artisans such as 
construction superintendents, foremen i n  a l l  
c lassifications, electricians, machi n ists, mechanics, 
welders, etc. I t  is assumed that such trai n i ng programs 
wi l l  be started at an early date and that they may 

continue for perhaps two years in America. They wi l l ,  of 
course, be continued s imu ltaneously in China, so far as 
possible, and wi l l  be carried out principa l ly  in China 
after actual development work starts. 

. 

For prepar ing the fina l  deta i l  designs and specifications 
for the project, Savage states that 5 00 C h i nese spec ia l i sts 
wi l l  work in America, a long with 500 spec ia l i sts from the 
Bureau and the TVA. He out l i ned the fol lowing  tech n ical  
personnel requ i rements after the conclus ion of the war in  
China: 

TECHNICAL REQ U I REMENTS FOR 
THE THREE GORGES PROJECT 

Classification Chinese Foreign 

Consulting engineers 2 3 

Consulting geologists 2 3 

Civil engineers 800 40 

Electrical engineers 1 60 8 

Mechanical engineers 1 40 7 

Geologists 25 2 

Chemists 20 2 

Physicists 6 1 

Construction 
superintendents 20 9 

Construction foremen 200 25 

Electricians 425 25 

Machinists 425 25 

Mechanics 750 50 

Welders 425 25 

Carpenters 3,000 1 75 

Machine operators 1 ,000 50 

Miscellaneous 2,000 1 00 

TOTALS 9,400 550 

Notes 

1 .  J.L. Savage, Consulting Engineer, "P reliminary Report, Yangtze Gorge 
Project," October 1 944. 
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J i ngj i ang  a rea . I n  the  l a tte r h a l f  of the  year, the 
Yangtze R iver Water Conservancy Commission began 
to study plans to strengthen the embankments, to cre­
ate retent ion  bas i n s  on the p l a i n s  a n d  i n  the l ake 
regions, and to construct dams in upstream mountain 
va l leys for flood reg u l at i o n .  The comm iss ion con­
c l uded that even with these control measures, there 
would sti l l  be a serious threat to the middle and lower 
reaches of the Yangtze R i ve r, if there were serious 
ra instorms in the Three Gorges area, l i ke those that 
occurred in Hubei province in J u l y  1 93 5 .  After hear­
ing these reports, Chairman Mao Zedong said:  

If after so much effort has been put into the 
construction of reservoi rs on tributaries, flooding 
sti l l  cannot be control led, then why not put a 
check to it at the Three Gorges? 

Robert Kollac, Harper & Row 

From May to August 1 954, a series of heavy rain­
storms again  struck the Yangtze Val ley, cu lminating in 
the l a rgest flood of t h i s  centu ry in the m i dd l e  and 
lower reaches of the Yangtze. Although the strength­
ening of the embankments, and the completion of the 
flood d iversion project along the J i ngjiang, saved the 
embankments, the cit ies of Wuhan and Nanj ing, and 
other areas downstream, were subjected to severe 
destruct ion .  It became clear that much more had to 
be done to control the flood danger, i nc l ud ing the 
construction of one or more dams upstream. Planning 
for such a project was begu n i mmed i ately, and Pre­
mier  Zhou E n l a i ,  who was to spearhead the effort, 
wrote to Sov iet Pre m i e r  B u l ga n i n  req uest ing  that 

"There is a lmost nothing, however fantastic, that (given competent 
organization) a team of engineers, scientists, and administrators can­
not do today. Impossible things can be done, are being done . . . .  " 
This was the spirit of the TVA's first director, David L ilienthal whose 
book, TVA : Democracy on the March,  was translated into 7 4  lan­
guages, including Chinese. Here, L ilienthal (center) in 7 980 at a 
nuclear plant. 

experts be sent  from the Sov iet U n ion  to prov ide  
assistance. The Soviet experts began a rr iving i n  June 
1 955,  and began a program of systematic surveying, 
design, and study of the Three Gorges. 

I n  1 9 5 5 ,  the Ya ngtze R iver  Water Conserva ncy 
Commission began drawing up a comprehensive uti­
l ization p lan  for the val ley, and conducting a l a rge­
scale work of su rveys, p l a n n i ng, des ign,  scient if ic 

became a major proponent for bu i l d i ng a great dam on the 
Yangtze River. 

A New Era of Development 

When the People's Republ ic of China was formed in 1 949, 
flood ing was one of the first problems the ru l ing  Commun ist 
party had to confront. Ear l ier that year, another serious flood 
on the Yangtze had occurred, and many of the d i kes on the 
m i d d l e  and lower reaches of the r iver  had bu rst, caus ing  
unto ld  d i saster. I n  February 1 950, the  Yangtze R iver Water 
Conservancy Comm iss ion was establ ished in Wu h a n .  Th is  
organization, renamed the Yangtze Val ley Plan n i ng Office in  
1 956, worked d i rectly under the Min istry of  Water Resources, 
and began to sort out the hydrological data which had been 
col lected by the previous government, regard ing the compre­
hensive uti l ization plan of the val ley, inc luding the plans for 
the Three Gorges Project. 

I n  ear ly  1 95 2 ,  the Government Ad m i n i stration Cou nc i l 
issued the decis ion to bu i ld  a flood d ivers ion project in the 

32 Fa l l  2000 21 st CENTURY 

research and economic  i nvestigat ions .  The Soviet experts 
favored a location farther up the Yangtze, which ,  combined 
with a project on the J i a l i ng  R iver and  severa l other s ites, 
could effectively solve the flooding problem downstream. The 
Ch inese, however, thought that a dam at the s ite favored by 
the Soviet advisors wou ld c reate an excessively large reser­
voir, and they were sti l l  looking more favorably to the Three 
Gorges area as the damsite. At the end of 1 955,  after l i sten ing 
to the various viewpoi nts on the subject, Premier Zhou took 
the fi rst step to define the Three Gorges Dam as the principal  
part of the project for the whole Yangtze River bas in .  

A year l ater, based on the prel i m i nary resu lts of  the plan­
n i n g  act iv i t ies,  L i n  Y ishan of the Yangtze Va l ley P l a n n i n g  
Office pu b l i shed a p a p e r  on  the s u bj ect ,  i n  w h i c h  he  
expou nded the  p r i nc i p l es of " m u l t i p l e-use"  i n  the T h ree 
Gorges Project. In January 1 958,  dur ing a Commun ist Party 
Central Committee meeting in Nann ing, Cha i rman Mao, Pre­
mier Zhou, and other lead ing  party offic ia l s , l i stened to the 
various views on the subject, inc lud ing the arguments of L in  
Yishan for a dam at  a Three Gorges site. Chai rman Mao then 



appointed Premier Zhou to take personal  charge of the p lan­
ning of the Yangtze River Basin and the Three Gorges Project. 

In March 1 958, at a Central Committee meeting in Chengdu, 
the capi ta l  of S ichuan provi nce, the dec i s ion  was taken to 
begin pre l iminary design work on the Three Gorges project. In 
J une of that year, the first Three Gorges Scientific Conference 
was convened in Wu han,  to form u l ate the major research 
plans. The enormous size of the project meant that some of its 
techn ical aspects would place it on the very frontiers of dam­
bu i ld ing technology, and wou ld estab l ish world precedents. 
These aspects included deep-water weir construction; damming 
under h igh-flow conditions; super h igh voltage electrical trans­
mission and transformation; large turbo-generator and anci l lary 
equ ipment manufactu r ing ;  g iant  machi nery for h igh-speed 
bu i ld ing and for e levat ing sh ips ;  automation in electrical sys­
tems and installations; new bui lding materials; reservoir  regula­
tion; and prevention of reservoi r  sedimentation. 

More than 200 work ing groups and a lmost 1 0,000 scien­
tific personnel  took part i n  th i s  nationwide effort. During the 
fi rst year a lone, more than 700 research reports and papers 
were p u b l i shed,  wh ich  part i a l l y  resolved a n u mber of the 
major technical  issues of the project, and provided scientific 
evidence for the pre l i m i na ry tec h n ica l  des i g n .  Two areas 
along the Gorges were chosen for a closer examination of the 
bedrock.  One was the stretch of the r iver, i nd icated by the 
u . S .  B u reau of Rec l am a t i o n 's J o h n  L. Savage, from the  
entrance of the  X i l i ng  Gorge at Nanj i ngyuan Pass to  Sh ipa i .  

The bedrock there was  l imestone. The  other a rea exam i ned 
was in  the Meirentuo section, along the upper portion of X i l ­
i ng Gorge, from Meirentuo to N antuo, a stretch of the river 
about 25 km long. The bedrock there i s  crysta l l i ne igneous 
rock. In  both areas, a total of nearly 200,000 meters of smal l­
d iameter rock cores were dr i l l ed .  More than 1 50,000 meters 
of th i s  tota l was obta i n ed from the igneous rock area, and 
about 76,000 meters was from Sandouping i n  the Meirentuo 
sect ion.  After comparisons were made, the Meirentuo area 
was chosen as more su itable. 

On the basis of the reports from the expert committees, the 
Yangtze Val ley Plann ing Office issued the draft "Report on the 
Ma in  Poi nts of the Pre l i m i nary Des ign . "  In May 1 958,  the 
Plann ing Office invited 1 88 people, from 66 working groups 
involved in  the design work, to d iscuss the report, in  order to 
decide on the height and location of a dam. After 1 0  days of 
d i scussion, i t  was u nan imous ly  decided that the location at 
Sandouping possessed "unequ ivocal superiority." 

Dur ing the fol lowing  years, more investigat ions were car­
ried out, a lthough with the i ncreased i nternat ional  tens ions 
stemming from the escalat ing Vietnam War, and the onset of 
the d isastrous Cu ltura l  Revo lution i n  1 966, a decision on dam 
construction awaited better times. At the end of 1 969, provin­
c i a l l eaders i n  H ubei  Prov i nce, where the dam was to be 
located, again  cal led for begin n ing construction on the Three 
Gorges Dam. The C h i n ese leaders h i p  struck a compromise, 
by deciding on fi rst bu i ld ing the auxi l iary dam further down-

A full view of Gezhouba Dam, which is 40 km downstream from the Three Gorges site. The decision to build this auxiliary dam 
first, was taken in 7 970 by the Central Committee, and the dam began producing electricity in 7 98 7 .  
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stream at Gezhouba. 
The Gezhouba D a m ,  about 40  k i l om eters downstream 

from the proposed Three Gorges s i te, was or ig i n a l l y  con­
ceived as an auxi l iary to the major dam at Sandouping, and 
was to be constructed only after the main dam was bui lt. The 
aux i l i ary dam was needed, because the construction of the 
major dam at Sandouping would have the immed iate effect of 
lowering the water l evel through the port ion of the canyon 
downstream from it, thus seriously imped ing navigation there, 
espec i a l l y  dur ing  the dry season.  The bu i l d i ng of a second 
dam downstream wou ld help mainta in  the water level in  this 
d i fficu l t  canyon area. A l though there were sti l l  those in the 
C h i nese leaders h i p  who opposed the construct ion of the 
Gezhouba (and even of  the Three Gorges Dam itself), Central 
Comm i ttee dec ided on December 2 5 ,  1 9 70,  to bu i l d  the 
Gezhouba Dam. 

Located about 3 k i  lometers downstream from the Nan­
j i ngyuan Pass,  at the entrance to the Th ree Gorges, the 
Gezhouba construction provided valuable experience in  dam­
bui ld ing to Chinese engineers and workers, preparing them for 
the major undertaking at Three Gorges. Gezhouba Dam began 
producing electricity in 1 981 , and was completed in 1 988. It is 
70 meters high and 2,606.5 meters long, and now produces an 
annual output of electricity of 1 5 .7 b i l l ion kwh. 

In 1 9 9 2 ,  the Seventh Nat iona l  Peop le's Congress made 
the f inal  decis ion to construct the larger Three Gorges Dam 
at Zhongbao Is let near the v i l l age of Sandoupi ng. Th is is the 
area which d ivides the eastern and western parts of the X i l ­
i ng  Gorge, the  fi rst of the Three Gorges, head ing upstream; 
t h e  d a m  is s i t u ated some 5 ,000 km from i ts s o u rce a n d  
1 , 3 0 0  k m  from i ts m o u t h  n e a r  S ha n g h a i . T h e  C h i n ese  
a s s u m ed t h a t  e x pe rts  i n  A m e r i c a ,  w i t h  w h o m  they had 
worked for decades, wou ld cont inue  to  provide advice for 
th is  great project. But  wh i le  the Ch inese were embarking on 
the construction of dams on the Yangtze, their col leagues i n  
t h e  U n ited States were being to ld that t h e  days of b i g  water 
projects were over. 

Environmentalists Target Big Dams 
By the end of the 1 960s, a parad igm sh ift was taking place 

in the Un i ted States and the industr ial ized nations, exempli­
fied by the creation of the anti-growth Club of Rome in  1 969, 
which proposed that man-altered nature was a crime against 
Mother Earth, and that great projects, such as dams and water 
development, were "bad for the environment." As the largest 
nat ion  i n  the wor ld ,  i n  terms of popu l at ion ,  C h i n a  came 
u nder attack for having "too many people," and whose con­
t inued growth wou ld only further threaten the "environment." 
The Three Gorges Dam, as the largest economic development 
project in  Ch ina, became a prime target for attack. 

The Chinese had been aware since the 1 950s, that such a dra­
matic change in the Yangtze River would alter the environment. 
Forty years ago, the Yangtze Val ley Planning Office (which later 
became the Yangtze Water Resources Commission, under the 
Ministry of Water Resources), carried out a series of surveys con­
cerning the natural and social impacts of the project, and issued 
The Report on the Key Points of the Yangtze Valley Comprehen­
sive Utilization Planning, and also The Report on the Key Points 
of the Preliminary Design of the Three Gorges Project. 

I n  1 976, the Yangtze Va l ley Water Resou rces Protect ion 
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Bureau was establ i shed by the M i n istry of Water Resources, i n  
order t o  carry o u t  envi ron mental impact stud ies o f  the Three 
Gorges Project. Working with more than 40 u n iversities and 
research i n st i tutes in C h i n a, a spec i a l  team was created i n  
1 979. This group submitted an impact statement for a design 
of the dam which,  at that t ime, was for a 200-meter Normal 
Pool Leve l .  

By  1 979, wi th  the  re-estab l i shment of U . S .  relations with 
the Peop le's Repu b l i c  of C h i n a, the C h i nese government 
aga in  expressed interest i n  re-establ ish i ng a working relation­
ship with American dam bui lders. In  the U n ited States, how­
ever, the pro-growth outlook of the Roosevel t  era had been 
replaced by the zero-growth insan ity of the Carter Admin istra­
t ion .  The support for "great projects , "  wh ich  had been the 
ha l lmark of FDR's postwar reconstruction program, had been 
replaced by the cal l  for "appropriate technologies." The com­
mitment to progress had been gradua l l y  eroded by the new 
phi losophy of "smal l is beautifu l , "  put forward by E . F. Schu­
macher. In p lace of the comm itment of the n at ion to eco­
nomic and popu lat ion growth, the world sudden ly  became 
"overpopu lated," and d isaster scenarios were spun out in the 
pub l ications of Worldwatch I n st i tute, the World Resources 
I nstitute, and other zero-growth organ izations. In that atmos­
phere, any agreement on U .S.-Ch ina  cooperat ion was u lti­
mately doomed to fai l u re. 

In  March 1 980, the Un ited States and Ch ina s igned a "Pro­
toco l on Cooperation i n  H ydroelectr ic  Power and Related 
Water Resource Management," which brought the Bureau of 
Reclamation, the Army Corps of Engineers, and the TVA again  
into work on the Three Gorges Project. However, the rad ical 
environmental i st bent of the Carter Adm i n istration prevented 
any major U .S .  involvement in Three Gorges Project. 

Under the Protocol ,  a one-year period of tra in ing was pro­
v ided to 1 1  C h i nese engi neers, and a 3 0-day program was 
prov ided for a gro u p  of 1 0  engi neers-a far c ry from what 
dam-bu i lder John  Savage had proposed in the 1 940s. The 
Carter team that was sent to C h i n a  in April 1 980, to investi­
gate the Three Gorges, i n c luded the new Carter-appo i nted 
chairman of the TVA, s. David F reeman, a rad ical environ­
mental ist and "conservation" proponent, whose claim to fame 
was h i s  attempt to restore the use of wood-burn ing  stoves, 
which had gone out of vogue in  the Tennessee Val ley with the 
i ntroduction of e lectric ity in the 1 930s.  Need less to say, the 
Freeman crew came back from China, recommend ing against 
the Three Gorges Project. In an art ic le in Engineering News­
Record, Apri l 3, 1 980, Freeman boasted, " I  th ink  our delega­
t ion succeeded i n  k i l l i ng  a 700-ft. h igh dam on the Yangzi 
R iver that a bunch of engineers there had been i n  love with 
for the past 20 years." Freeman neglected to note that among 
that "bunch" were some of the U .S.  Bureau of Reclamation's 
and TVA's finest engineers. 

The defeat of J immy Carter in the Presidential  e lections of 
1 980 helped to b lunt the edge of the environmental i st attacks, 
but the sabotage of U . S .  partic ipation in the project did not 
cease. In the spr ing of 1 98 1 ,  a 1 O-man delegation from the 
B u reau of Rec lamation, now under new management, was 
again in  China studying the Three Gorges Project. 

On h is  vis it  to Ch ina in 1 984, President Reagan was asked 
by the Chinese leadership to increase U .s.  involvement in th is  

. important project. Reagan, whose outlook, a l though conser-



Resources of the House Commit­
tee on Interior and I nsu lar  Affai rs, 
on the topic " I rrigation in Drought 
and Famine-affected Countries," 
c h a i red by D emocrat George 
M i l ler  from Cal i forn ia, a dar l i ng 
of the  e n v i ron m e n ta l i s t  lobby. 
The purpose of the heari ngs was 
c l e a r l y  a i med at d i scou rag i n g  
m a j o r  water contro l  a n d  other 
i n frastructu re p rojects, wh ich 
were abso l u te l y  c r i t i c a l  for 
"jump-start ing" developing sector 
countr ies.  The ca l l  was out for a 
" sm a l l  i s  bea u t i fu l "  format for 
deve lopment-that is,  no deve l­
opment at  a l l .  

M u c h  o f  the  mate r i a l  for the  
hear i ngs had been  provided by  
the Worldwatch I n stitute, whose 
fou nder  was zero-growth guru ,  
Lester  B rown . In  recent  yea rs, 
Worldwatch has publ i shed multi­
ple tracts touti ng the old Malthu­
s i a n  a rg u m e n t  that ra i s i ng the 
sta ndard of l i v i ng of C h i n a  and 
other  deve l o p i n g  countr ies ,  

AP Photo/Scott Stewart wou l d  requ i re a s u bsta n t i a l  
On his visit to China in 7 984, President Reagan reopened u.s. involvement in the Three i n crease i n  the i r  food consump­
Gorges Dam project. Here, President Reagan and his wife with Chinese leader Deng t ion, and cou ld  i ncrease the r isk 
Xiaoping. of famines! 

vative, was more c h a racte r i s t i c  of the Rooseve l t  era, 
responded forthrightly. H e  sent his former National Security 
Advisor, Wi l l iam Clark, to Beij i ng, as head of a group of peo­
ple from the Bureau of Reclamation and private industry, with 
a w ide-rang i ng propos a l  for co l l aborat i o n  on the Th ree 
Gorges Project, proposing, in  fact, a U .S.-Ch ina consortium to 
bui ld  the dam. The proposal wou ld  have made of the Three 
Gorges Project a giant joint venture. The Chinese were not so 
eager to pursue th is  "joint venture" route i n  such a strategi ­
cal ly important undertaki ng. In terest i n  the project from the 
Reagan Admi n istration qu ick ly coo led, and the jo int  venture 
bid was quietly tabled. 

Nevertheless, the Reagan vis it  resu l ted in the 1 984 sign ing 
of a five-year agreement between the U .S.  B u reau of Rec la­
mat ion and the C h i nese M i n i stry of Water Resou rces and 
E lectr ic Power, to  provide tec h n i c a l  ass i stance i n  the  fi na l  
p lan n i ng and design phases, and i n  the construction of  the 
Three Gorges Project. A second agreement  was S igned i n  
1 992, t o  provide techn ica l  ass istance on data management, 
computer software, d r i l l - ho le  su rvey techno logy, and dam 
safety monitoring. By that t ime, however, the envi ronmental ist 
movement had geared up its campaign to sabotage a l l  U . S. 
involvement in the Three Gorges Project. 

I n  1 985,  the E n v i ron menta l  Po l i cy I n st i tute, the Wor ld­
watch Institute, and other environmenta l i st groups in itiated a 
major campaign to stym ie conti nued U .S .  cooperat ion with 
the Three Gorges Project. Hearings were held on Capitol H i l l  
i n  J u ly 1 985 b y  the  Subco m m i ttee on  Water a n d  Power 

Some of the popu la r i ty of th i s  
discredited doctrine, which tota l ly ignores the element of  pro­
ductivity r ises resu lti ng from technological advances in agri­
cu lture, was caused by the fact that such zero-growth pro­
grams do not requ i re much i nvestment. The World Bank, the 
prime funder in the postwar wor ld  for many in frastructura l 
projects in the developing sector, had 1 00 experts participat­
ing in the Feasib i l ity Study of the Three Gorges Project in the 
m id-1 980s. But  after the project fi n a l l y  got u nder way, the 
Bank i nvested no fu nds .  I n stead, i t  beca me a promoter of 
"appropriate [that is, labor-i ntensive] technologies" for devel­
oping sector countries. The World Bank's c la im was that large 
projects were not "economical," accord ing to its cost-benefit 
analysis. 

(The Ch i nese have wel l u nderstood the "cost-benefit" of 
projects such as the Three Gorges Dam.  The obvious d i rect 
economic benefit of the dam wi l l  be the avoidance of b i l l ions 
of dol lars in  damage to farms and property during floods, not 
to mention the enormous loss of l i fe, and other losses, caused 
by the bursti ng of d ikes, the th reat to the c ity of Wuhan, the 
suspension of operation of the ra i lway, and so on. In writi ng 
about the project, the Ch inese point out that the dam can a lso 
prevent flood damage to the ecology and envi ronment, the 
occurrence of which may contribute to famine, the spread of 
infect ious d i seases, l a rge n u mbers of refugees, and fu rther 
environmental problems. But i n  the end, as the Ch inese point 
out, "Al l  of the Sign ificant benefits are uncountable, and can 
hardly be measured in  economic indexes.") 

The envi ronmenta l i sts- i n  rea l i ty, wh i te-co l l a r  Naz i s-
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resource-conserving, low­
risk projects ." One of the 
key f igu res who hel ped 
shepherd th i s  particu lar  
item through committee 
was Mi l ler's staff director, 
Dan Beard. 

When the Cl inton Ad­
m i n i stration was elected 
to office in 1 992, the year 
the Ch inese Government 
actua l l y  decided to pro­
ceed wi th the Three 
Gorges Project, President 
C l i nton had, in a "pre­
nupt ia l  agreement" with 
AI Gore, relegated to h is  
Vice President key areas 
of responsib i l ity, first and 
foremost over the envi ­
ronmental agenda. Many 
Gore appoi ntees were 
i m medi ately p laced i n  
respons ib le  pos itions in  
the B u reau of  Rec lama­
tion, and the Department 
of Interior. 

Sen. Frank Murkowski, who visited China in 1 997, opposed the Clinton Administration 's refusal to 
support the Three Gorges Dam project. The Senator stressed the environmental benefits of the dam; 
electricity from the Three Gorges project equals that produced by 36 coal-burning power plants, he 
said. Here, the Senator meets with Chinese President Jiang Zemin 

A year l ater, seven 
environmental i st groups 
fi l ed a law s u i t aga i nst  
the U . S .  B u reau of  

cloaked thei r  attacks on the dam in  fictitious arguments about 
how "smal l  projects" benefit people more than larger enter­
pr ises, and were more "appropriate" to develop cou ntries 
than those bigger infrastructural projects. Because the entire 
h istory of the U n ited States, especia l ly the development of the 
Tennessee Va l ley Author ity in the 1 930s u nder Rooseve lt, 
bel ied these arguments, these zero-growthers were also forced 
to a lter the h istorical record. I n  1 985,  Wi l l iam U .  Chand ler, 
another associate of the Worldwatch I n st itute, pub l i shed a 
book tit led The Myth of the TVA, i n  which he attempted to 
d iscred it the role the TVA played in ra is ing the standard of l iv­
ing for m i l l ions of people. 

Greenies Attack Great Projects 
Although the prime focus of the 1 985 heari ngs of the Sub­

committee on Water and Power Resources of the House Com­
mittee on Interior and Insular Affai rs, was on Africa, the envi­
ronmenta l i sts focussed on the T h ree Gorges Project. They 
demanded that the Bureau of Reclamation submit an envi ron­
mental impact statement on a l l  its foreign engagements, under 
the newly legis lated domestic req u i rements of the National 
Environmental Pol icy Act (NEPA), which was an envi ronmen­
ta l i st straitjacket that had been placed on U .S.  industry during 
the Carter Admin istration. 

By 1 986, Rep. George Mi l ler and his ·environmental ist friends 
in Congress had introduced legislation that would mandate the 
Bureau of Reclamation to "give priority to solutions to water 
resources problems which emphasize smal l-scale, affordable, 
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Rec l amat ion  and the 
Army Corps of Engineers, charging that the assistance they were 
rendering the Three Gorges Project wou ld flood the habitats of 
a dozen "endangered species." The B u reau ,  a branch of the 
Interior Department, whose head now was the notorious envi­
ronmenta l i st B ruce Babbitt, withdrew from the project that 
same year. Serving as the commissioner of the Bureau of Recla­
mation at this time was none other than the same Dan Beard, 
who had helped author the new "smal l  is beautifu l "  policy dur­
ing h i s  work for the Water Resources subcomm ittee in 1 986. 
True to form, Beard issued the new-and now pol itically cor­
rect-response of the B u reau to the T h ree Gorges Project: 
" Reclamat ion's cu rrent pr ior i t ies ,"  Beard sa id ,  "a l'e water­
resource management and environmental restoration, not large 
dam projects." 

Accord ing to a Wall Street Journal art ic le,  Apri l  1 8, 1 994, 
on cost-benefit ana lys is ,  Dan Beard, was p lann ing a trip to 
Ch ina that May to exp la in  to the C h i nese the position of the 
B u reau . " Large dams are tremendou s l y  expens i ve," Beard 
wou ld l ater te l l  h i s  C h i nese hosts. "They a lways cost more 
than you thought and tie up huge sums of capita l  for many 
years . "  The trend i s  toward smal ler  dams and environmen­
ta l l y  friend ly  flood control, he sa id .  "There's no more v is i ­
b le  symbol  in  the  wor ld of w h a t  we are  t ry i ng to move 
away from than the  T h ree G o rges D a m , "  Beard to ld the 
Journal. 

At the same t i me, the C l i nton Adm i n i strat ion, was i ntent 
upon establ i sh ing a good working relationship with Ch ina­
but not at the cost of a l ienating AI Gore's environmenta l i sts. 



When U .S .  com panies expressed a keen in terest i n  getti ng 
i nvolved i n  the construction of the Th ree Gorges Dam, the 
C l inton Admin istration was sti l l  sp l i t  on the issue. Shou ld it 
a l low the U .5. Export-Import Bank to give cred it guarantees to 
com pan ies in terested i n  b u i l d i n g  the Three Gorges?  H ere, 
aga in, the Gore influence won out. "The Cl inton Admin i stra­
tion, with AI Gore at the head of their environmental parade, 
wasn't going to take on industry head-on," said Robert Oury, 
CEO of Rotec I ndustries, an engineering firm interested i n  par­
t i c i pat i n g  i n  the T h ree G orges Project. I n stead , it c reated 
bureaucratic obstacles. "They put out enough rabbit tra i l s  that 
we just went around and around, and they wore us out." 

In  1 992,  under pressure from the environmenta l i st lobby, 
Congress passed legislation which mandated an environmen­
ta l rev iew for a l l  foreign projects in wh ich  the U .S .  Export 
Import Bank was involved. The Three Gorges Project became 
a test case for this new pol i cy. Because of the sign ificance of 
the project for U .S.-China relations, Ex-1m asked the National 
Security Counci l to convene a panel to consider the merits of 
U .S .  partic ipation in the dam. In September 1 995,  the intera­
gency National Security Cou nc i l  panel de l ivered its recom­
mendation ,  s i g ned by the  then  Deputy Nat iona l  Secu rity 
Advisor Sandy B e rger. The U . S .  gove r n m ent,  the  pane l  
advised, should not "al ign itself with a project that raises envi­
ron mental  and h u man r ights concerns on the sca l e  of the 
Three Gorges." But the memo, leaked to Congress, counsel led 
the govern ment to " refra i n  from p u b l i c l y  conde m n i n g  the 
Three Gorges Project." I nstead, i t  continued, "explanation of 
our pol icy should emphasize the U .S .  government's commit­
ment to strengthening commercial  relations with China and to 
helping China meet its basic energy needs." 

In May 1 996, in reply to a request for credit guarantees and 
associated loans by Caterp i l l a r  and other major companies 
bidding for contracts at the dam, the Ex- 1m Bank issued a rul­
ing that it would not provide guarantees for the project. Ex-1m 
Pres ident  Mart in  K a m a rck,  a c l ose a l l y  of AI G o re, to l d  

reporters o n  the occasion o f  the Board's decorges, 

The Board has concluded that Ex- 1m Bank cannot issue 
a letter of interest for this project at this t ime. The i nforma­
tion received, though vol um inous, fai l s  to establ ish the 
project's consistency with the bank's environmental 
guidelines. 

Kamarck then went on with h i s  sop to the Ch inese govern­
ment: 

If the China Yangtze Three Gorges Project 
Development Corporation, the sponsor of this project, 
provides Ex- 1m Bank with add itional information with 
respect to development and mitigation of the 
environmental issues i nvolved in  the project, the Board 
could reconsider support for the project. 

As the project authorit ies had a l ready provided "vo l u m i­
nous" environmental i nformation, h i s  fi n a l  comments were 
rea l ly meant to a l lay any possi b l e  b itterness of the Ch'i nese 
side regard i ng the dec is ion .  Kamarck was a l so q u ick to add 
that "no serious concerns were rai sed in th i s  process about 
the cred itworth iness of the project or the techn ical feas ib i l ity 
of the project." 

There was a fa i l ed attem pt by a h andfu l of l awmakers ,  
some representing d i str icts of  those compan ies interested in  
bidding on dam projects, to protest the Ex- 1m Bank's decision. 
On May 30, the day the Ex- 1m Bank made its ru l i ng, Republ i­
can Rep. Don Manzu l lo, representing the 1 6th District in I l l i­
nois, issued a press release stat ing:  

I am very disappointed that Ex- 1m Bank has decided to 
postpone, in effect, deny, support for U .5 .  businesses and 
U.S. jobs. By denying support for U .S .  exports to the 
Three Gorges Dam project, b i l l ions of dol lars worth of 
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A model of the 
current plan for the 
completed Three 
Gorges Dam, on 
display in the 
visitor's center at 
the construction 
site. The site has 
become one of the 
most important 
tourist attractions in 
China, for citizens 
and foreign visitors. 
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Entrance to the Three Gorges, going upstream, at Xiling Gorge. 

U .S.-made goods and services wi l l  be lost. That translates 
into revenues here. Every day that Ex- 1m and the Adminis­
tration drags its heels on this project, it means more lost 
sales and more lost wages. 

The Three Gorges Dam is going to be bui lt. We can't 
stop it. The strange twist on a l l  of this is that it is a 
hydroelectric dam-one of the cleanest sources of energy 
on the planet. If the environmentalist lobby that opposes 
this project has a better idea of how China can solve its 
shortage of electric ity, let them step forward with it. 

Referr ing to the i ndustr ia l  compan i es in his d istrict inter-
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The steep hills that line the gorges are narrowly terraced and 
farmed, which has increased soil erosion and the amount of 
silt in the river. 
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ested i n  s u p p l y i n g  eq u i pment  for the  
T h ree G o rges Dam,  M a n z u l l o named 
Bergstrom Manufact u r i n g  in Rockford, 
I l l inois, which makes heating, ventilating, 
a n d  a i r  c o n d i t i o n i n g  com ponents for 
Caterp i l l a r. B ased i n  Peor ia ,  I l l i no i s ,  
Caterpi l lar  i s  one  of  the handfu l of com­
panies that is export ing equ ipment for the 
project, without guarantees from the Ex-
1 m  B a n k .  A l though we constant ly hear 
about  o u r  trade d efi c i t  w i th  C h i na, 
Manzu l lo  concluded, this pol icy wi l l  fur­
ther b lock the export of goods to China.  

D u r i n g  a tr ip to C h i n a in November 
1 997, Sen. Frank Mu rkowski ,  a Republ i­
can from Alaska, and chairman of the Sen­
ate Energy and Natural  Resources Com­
mittee, scored the Admin istration's refusal 
to support the Three Gorges Dam project. 
M urkowsk i  met wi th C h i nese Pres ident 
J iang Zemin and Vice Premier Zhu Rongj i ,  
and said he  wou l d  p u rs u e  effo rts to 

Marsha Freeman reverse the Ex-1m Bank's lending pol icies. 
In  an op-ed written a few months later, 

i n  August 1 998,  d u r i n g  severe flood i ng 
on the Yangtze R iver, Sen.  Murkowsk i  stated that whi le  the 
environmental ists are worrying about the people  who might  
be d isp laced by the dam, and the potent ia l  harm to endan­
gered species, more than 3,000 people had a l ready d ied in 
the ongoing flood. He pointed out that the Ex- 1m Bank's pol­
icy actua l ly  hurts the environment, because if Ch ina did not 
build the dam, it wou ld have to bu i ld  an additional 36  coal­
b u r n i n g  power p l ants .  " E x - 1 m 's refus a l  to cons ider  Th ree 
Gorges d u e  to e n v i ron menta l concerns  i s  l u d ic rous,"  
Murkowski stated . 

Although such protests did not a l ter  the pol icy of the Gore 
faction in the Adm i n istration, the envi ronmental ist obstruc-
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A bridge across a gorge. When the reservoir and dam are 
completed, the water level here will reach the bottom of the 
bridge. 
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An old town near the riverbank (right), now abandoned, as residents moved to new homes, higher up, in the resettlement 
program (left). 

tions did not stop the project; the dam had become too impor­
tant. The Three Gorges Project had a l ready become a critical 
e l ement  in the overa l l  deve l opment  of C h i na,  e l a borated 
under Premier Zhou En la i  and developed by Deng Xiaoping, 
as the "four modern izations," i n  1 978, embracing industry and 
trade, education, mi l i tary organ ization, and agriculture. 

the Golden Gate B ridge. I n  the early phase of operation, dur­
i n g  the t h i rd phase of construct ion ,  the water level  i n  the 
reservoir  region wi l l  be 1 35 meters, and the f inal Normal Pool 
Level ,  or h ighest leve l ,  wi l l  be 1 75 meters. 

In 1 999, the new dam also served as a major element in the 
new in itiative by the Zhu Rongj i govern-

Once the dam is completed, the raising and lowering of the 
water level in the reservo i r  beh ind the dam w i l l  provide the 
abil ity to control flood ing (see figu re, below). As the flood sea-

ment to "develop the Western regions." 
For example, the dam wi l l  br ing l arge, 
sea-going vessel s  to the i nter ior  port of 
Chongq ing, a key gateway to the west­
ern regions of China.  

At the same time, the successful com­
pletion of the Three Gorges Project w i l l  
also send an important s ignal  t o  suffer­
ing  nat i o n s  in Afr ica,  As ia ,  and Lat in  
America that the era of  "Great Projects" 
is not dead. The mea ly-mouth double­
ta l k  about "appropriate tech n o l ogies" 
and "susta i n a b l e  deve l opment ,"  w i l l  
recede i n to t h e  sh adow of  t h e  g reat  
dam, bu i l t to tame the m ighty Yangtze, 
and wi l l  appropriate l y  become, a long 
wi th  the G reat Wa l l  of anc ient  t i m es,  
one of the few man-made objects d i s­
t i n g u i s h a b l e  by the  n a ked eye f rom 
space. 

Building 
The Mighty Dam 

The construction of the dam, begu n 
in September 1 994, wi l l  take 1 7  years 
from its i nception, proceed i ng in th ree 
stages. When the dam is completed, it 
wi l l  have a he ight ,  or c rest,  o f  1 85 
meters, placing it somewhat h igher than 
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SCHEMATIC OF ANN UAL VARIATION I N  RESERVOIR WATER LEVEL 
Unlike many other flood-control dams, the water level in the reservoir behind 
the Three Gorges dam will vary throughout the year, lessening the accumula­
tion of silt in the reservoir. The level in the reservoir will be at its lowest dur­
ing the potential flood months of June through August, in order to prevent 
flooding. The water level will be increased between September and Novem­
ber to a llow for the maximum production of electricity. Wa ter will be 
released through the dam during the dry winter months to enable navigation 
downstream of the dam, and it will remain at that lowered level to catch the 
flood waters the next spring and summer. 

Source: Yangtze Three Gorges Project Development Corporation 
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son approaches, from the end of May to the beginning of june, 
the water level in the reservo ir  region w i l l  be lowered to the 
flood control l evel of 1 45 meters, with the expectation that 
storage capacity wi l l  be needed duri ng the flood season. After 
the passing of the potential flood peak, the water that has been 
stored, to a maximum of 1 75 meters, w i l l  be safely d ischarged, 
and the reservoi r  wi l l  again be lowered to 1 45 meters. 

By October, the reservoi r  level w i l l  be gradua l ly  raised to 
1 75 meters to al low the power station to meet the demand for 
electr icity; regu lat ing the water storage w i l l  be used to guar­
antee power output. Between january and May, the reservoir  
storage level wi l l  be lowered to increase the flow downstream 
dur ing the dry winter season .  At the beg inn ing of the spring, 
the level w i l l  then be appropriately low, in  preparation for the 
poss ib le summer floods. 

The first stage of construction, from 1 992 to 1 997, involved 
the bu i ld ing of two phase-one cofferdams to shut off the flow 
of the river from the construction s i te, and the re-routing of 
the r iver through an artific ia l  d ivers ion channe l .  Barges and 
other ships pass through the d iversion channel, or if the river 
floods, through a temporary sh ip lock bu i l t  for that purpose. 
Additional infrastructure, such as a new major h ighway road, 
the Three Gorges Project Expressway, was bu i l t  to reach the 
otherwise i naccessible mountai nous region, in  order to trans­
port the tons of mater ia l s  excavated from the construction 
site. Along the Expressway there are 34 bridges and 5 double­
lane  tunne l s ,  i n c l u d i n g  a 3 , 6 1 0-meter s i ng l e- l i ne tunne l ,  
which is the longest in  China.  In  add ition, a major suspension 
bridge, the X i l ing Yangtze Br idge, was bu i l t  over the Yangtze 
R iver downstream from the dam site. 

During the first stage, the s i te for the permanent sh iplocks 
was excavated, and the fou ndation l a i d  for generation u n it 
nu mber 1 of the l eft-bank powerhouse .  Construct ion a l so 
began on a vertical sh ip l ift, a one-stage vertical hoisting sys­
tem, which w i l l  accommodate those l ighter, 3 ,000-ton pas­
senger sh ips which may req u i re a q u i c ker route through the 
dam than the five-step shiplock, which is designed to accom­
modate larger vessels .  

Now during phase two, from 1 997 to 2003, the construction 
of the left bank dam section is under way; the left-bank power­
house w i l l  be completed with the insta l l ation of some units, 
and construction of the spi l lway and continued construction of 
the permanent sh iplock are tak ing p lace. The sp i l lway dam, 
placed in  the m id-section of the structure, is 483 meters long 
with 2 3  bottom outlets and 2 2  s u rface s l u ice gates. With a 
maximum discharge capacity of 1 02,500 cubic meters per sec­
ond, the project is ab le  to d ischarge the max i m u m  level of 
water possible during floods. 

In December 2002, before the flood season in the spring of 
2003, the phase-three cofferdams in the d iversion channel wi l l  
be fin ished, and the reservoir  water level wi l l  be raised to 1 35 
meters. At this t ime, the permanent sh iplock wi l l  be ready for 
use, and the d ivers ion channel  w i l l  no longer be needed for 
navigation. Accord ing to the scheme for the second stage, 1 7  
mi l l ion cubic meters of concrete wi l l  be poured, 1 80,000 metal 
structures wi l l  be instal led, and approximately $ 1 0  b i l l ion wi l l  
be invested. The water level w i l l  be raised to the 1 35-meter 
level, creating the reservoir  beh ind it, stretch ing 600 km back 
to the city of Chongq ing. Construction wi l l  continue on bui ld­
ing the right bank dam and the second power plant. 

Yangtze Three Gorges Project Devetopment Corporation 

During the first stage of construction of the Three Gorges Dam, temporary cofterdams were built to 
close off the flow of the river. A diversion channel was built to allow the passage of ships while the 
dam is under construction. The final closure of the coffer dam in 7 997 (shown here) was a cause for 
national celebration, and carried out with great ceremony. With the flow of the river diverted 
around the dam site, the job of excavating the soil and building a foundation for the dam began. 

By the e n d  of phase 
t h ree, t h e  water l eve l  
beh i n d  the  d a m  w i l l  be 
ra i sed to i ts  f i n a l  1 75 -
meter leve l .  The reservoir  
formed i n  the upper river 
w i l l  be l onger than the 
G ra n d  Canyon,  with an 
average width of about 1 
k i lometer, approximately 
twice the w idth of the 
present river. I t  w i l l  have 
a total storage capacity of 
3 9 . 3  b i l l ion cubic meters 
i nc lud ing  a flood regu la­
t ion and storage capacity 
of 2 2 . 1 5 b i l l i on  cub ic  
meters .  Th i s  w i l l  effec­
t ive ly  i n c rease the flood 
contro l  s tandard of the 
hard-hit  j i ngj i ang sect ion 
of the r iver, between the 
gorges and the c i ty of 
Wu han, from the present 
standard of sustained 1 0-
year f loods to the sta n ­
dard o f  1 OO-year floods .  
Even if there were a flood 
of the s i ze that  occu rs 
o n l y  o n ce every 1 ,000 
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years, the vast p la ins  on both s ides of the section of the river 
below the  dam, wi th  the appropriate f lood d i vers ion and 
retention capacity, would now sign ificantly l im i t  the damage. 

The reservoir  wi l l  considerably i mprove navigation upstream 
on the river by ra i s ing  the r iver's level between Chongqing, 
and the c i ty of Yichang, which i s  j u st downstream from the 
dam. That stretch of the Yangtze through the Gorges, so wel l 
loved and oft written about in Ch inese song and poetry, con­
sists of 1 39 major treacherous shoals and fast-moving rapids, 
and 46 control sections, where on ly  one-way traffic is possi­
ble.  Downstream, in  the J i ngjiang section of the river, naviga­
tion is d ifficult when the river level is low because of the ubiq­
u itous sandbars. The river i s  we l l -n igh i m passab le  d u ring  a 
large part of the year; during the dangerous flood season in the 
spring and summer, and during the dry season i n  the winter. 

In the days before motorized boats, and indeed, unti l only a 
few decades ago, when the river was low, the upstream tr ip 
demanded the serv ices of dozens of trackers, who wou Id ,  
sometimes at  the r i sk  of  the i r  l i ves, use ropes to pu l l  boats up 
the river, walking a long narrow paths carved i nto the cl iffs, or 
along the shorel ine.  Motorized propu l s ion has made the tr ip 
eas ier, but  i t  sti l l  req u i res a knowl edgea b l e  capta i n ,  who 
knows the nooks and crann ies of this d ragon river, to take the 
passengers safely to their dest ination. 

Even then, occasional ava lanches take place, which pour 
massive rocks into the river, thus changing the contours of the 
river bottom, making the going treacherous even for old river 
hands. The rais ing of the water level in the massive reservoir  
region wi l l  s low the flow of the water and submerge the dan­
gerous shoals. This w i l l  a l low barges in the 1 O,OOO-ton class 
to sa i l  upstream to the harbors of Chongq i ng. I t  i s  est imated 
that there w i l l  be a five-fold increase in the amount of sh ip-
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--c During phase 2, 
the five-step shiplock 
is under construc­
tion.  When com­
pleted, ocean-going 
vessels will be able 
to tra verse the 
Ya ngtze River yea r 
round. A shiplift will 
be used for small 
passenger vessels. 

The temporary ship­
lock, shown below 
under construction, 
is being used by 
ships during the 
flood season, when it 
is not safe to go 
through the diversion 
channel.  When the 
dam is completed, it 
will be replaced by a 
five-step permanent 
shiplock. 

Yangtze Three Gorges Project Development Corporation 
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ping to Chongq ing, and even ocean-going vessels wi l l  be able 
to reach it. T h i s  wi l l  i ncrease the a n n u a l  one-way passing 
capacity to Chongq ing from the present 1 0  m i l l ion tons, to 50 
mi l l ion tons, and transportation costs wi l l  decreased by about 
35 percent. 

In addit ion, with the regu lation of the reservoi r, the min i ­
mum flow downstream of  Yichang i n  the  wi nter dry season 
wi l l  be i ncreased from the present 3 ,000 cubic meters per 
second to more than 5,000 cub ic  meters/s, thus  improving 
navigation a lso in  the m iddle reaches of  the Yangtze. Because 
it w i l l  be able, dur ing low water conditions, to release water 
from the reservo ir  to the m iddle reaches of the Yangtze, the 
Three Gorges Project w i l l  also i ncrease navigation along the 

mid-stream J ingj iang section of the river. 
The creat ion of the reservoir  u pstream wi l l  a l so improve 

water conditions downstream, d i l uting sewage and improving 
water qual ity in that part of the river. 

Vast Hydroelectric Power 
The second major economic benefit from the dam wi l l  be 

the tremendous amount of hydroel ectr ic  power that w i l l  be 
drawn from the river. The Yangtze, with its e levation h igh in  
the west and low i n  the east-a total drop of  5,400 meters­
conta ins  the largest hydropower resources i n  Ch ina .  For the 
cost-benefit a n a lysts, who are conv i n ced that  C h i n a  w i l l  
never b e  able t o  pay for t h e  Three Gorges D a m  investment, 

and that the project w i l l  sap the capita l  ava i lab le  for 
growth, the Ch inese point out that the project's power 
generation is what wi l l  a l low a l l  the capita l  investment 
in the project to be recovered . 

The Three Gorges Hydropower Station is comprised 
of two power plants, 'situated on each s ide of the cen­
tral spi l lway, with a total of 26 generat ing un its. As a 
result of the U .S .  decision i n  May 1 996 to prevent the 
Export- I mport Bank of the Un i ted States from guaran­
teeing loans for American companies interested in  bid­
d i ng on compQnents for th is  vast hydropower project, 
eight of the turbines and alternators are being bui lt  by 
a consort i u m  m ade u p  of G EC-A l s thom (F ranco­
Br it ish),  and A B B  Asea Brown Boveri of Switzerland. 
The contracts for another s ix, valued at $ 3 20 m i l l ion, 
went, in 1 997,  to Germany's Vo ith and S iemens AG, 
and to GE Canada. The only large U .S. industrial com­
pany involved in the Three Gorges Project is Caterpi l -

Wong How Man l a r, I n c . ,  w h i c h  has  s u p p l i ed about  $ 3 0  m i l l ion  of 
For centuries, boats on the Yangtze River could safely negotiate the earth-mov ing and other equ i pment.  Rotec Industries 
shoals in the gorges only with the help of trackers, who would pull I nc .  has a l so sold about $ 2 0  m i l l ion of equ i pment to 
the boat by ropes while passengers walked along the shore. Here, China.  
trackers at work in the early 20th century. Each generat ing u n it has a capacity of 700 MW, the 

size of a baseload powerplant. The total 
capac i ty w i l l  be 1 8, 2 00 m i l l ion MW, 
with a p l a n ned a n n u a l  power genera­
t ion  of 8 4 . 7  b i l l ion  k i l owatt-hours .  It 
w i l l  be the s i ng le greatest power p lant 
i n  the world,  about 1 .44 t imes b igger 
than  the l a rgest ex i s t i ng  hydropower 
project b u i l t j o i n t l y  by  Braz i l  a n d  
Paraguay a t  Ita ipu.  T h e  energy produced 
a n n u a l l y  by the Th ree Gorges stat ion 
wou l d  rep lace 40 to 50 m i l l ion tons of 
coa l ,  a n d  re l i eve the  correspo n d i ng 
stress on the nat ion's  ra i l way system, 
which transports the coa l .  

A Ch i nese poem about  the Yangtze 
says that "the b i l lowing Yangtze flows 
forwa rd to the  east ente r i n g  the sea, 
while bringing away enormous coal and 
oil ," because the water power has been 
wasted . Without tapping the vast hydro-

Marsha Freeman electric resources of the river, the poem 
The trackers used footpaths that they had carved in the steep sides of the moun­
tains, during flood periods. Here, a view of the narrow footpaths used by trackers, 
carved into the mountain side. 
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cont inues, "there are 50 m i l l ion tons of 
coal ,  or 25 tons of raw o i l ,  being poured 
into the sea in vain . "  



resort ing to God's mercy," he explained. 
In fact, the 1 998 flood-which k i l led 

more than 3 ,000 people, requ i red the 
evacuat i o n  of 1 3 . 8  m i l l io n  people,  
destroyed m i l l i o n s  of h ou ses ,  and 
rui ned 4 .78  m i l l ion hectares of  crops­
was less severe, in terms of the amount 
of river flow, than previous floods. But 
the bu i l d  up of s i lt, largely the resu l t  of 
the erosion of l and along the banks, had 
ra i sed t h e  h e i g h t  of the r iver  and the 
flood d iversion regions, lead i ng to wide­
spread flood ing.  

N o  one in any off ic i a l  capac i ty i n  
China denies that the country has severe 
e n v i ro n m enta l  p ro b l e m s .  B u t  i n  the 
south of  Ch ina, the greatest th reat to the 
env i ro n m en t  is not " e n d a n gered 
spec ies," but floods. And in the north, 
the greatest th reat to the envi ronment, 
and the economic growth of the people, 
is d rought. The Three Gorges Dam proj­
ect i s  the  cente r p i ece of a vast p l a n  

Marsha Freeman designed to c reate a ba lance between 
Much of the industry that exists in the Three Gorges region today is old and labor a reas  of water abu ndance  a n d  water 
intensive. Here, coal that is mined in the mountains is stored in these river-side bins defic i t, great l y  i mprov i n g  the environ­
for shipment. In the future, when this area is submerged and the dam's power plants ment for hundreds of m i l l ions of people. 
are operating, China can reduce its reliance on coal burning, using the electricity The most important envi ronmental ben­
produced by the dam. Note the new city at top. efi t of the Yangtze dam project w i l l  be 

The production of electricity from the Three Gorges Dam is 
part i c u l a r l y  s i g n i f icant  in l ig h t  of C h i n a's recent d r ive to 
deve lop  the western reg i o n s  of the country. The c ity of 
Chongq ing  p lays a very i m portant  role as one of the "gate­
ways" to the Western reg i o n s .  M u c h  of the hydroelectr ic  
power from Th ree G o rges can  he lp  re l ieve some of the 
dependence on coal-burning p lants, which has provided the 
bu lk  of China's energy production, but which leaves a peren­
n i a l  haze over Chongq i n g  and other major  C h i nese c it ies .  
From the Three Gorges generators, there wi l l  be 1 5  transmis­
sion l ines, with 500 ki lovolt (kv) AC l i nes going west to Central 
China and Chongq ing C ity, and 500 kv DC l i nes to East China.  

At l ast, Sun Yat-sen's v i s ion of p lent ifu l e lectr icity for the 
development of China's treasured val ley wi l l  be a real i ty. 

'Correcting' the Environment in China 

I n  the aftermath of the refusal  of U .S .  government i nstitu­
tions to involve th is nation in the Three Gorges Dam project, 
because it wou ld supposed ly "harm" the envi ronment, Q in  
Zhongy i ,  v ice  president of  the  C h i na Yangtze Th ree Gorges 
Deve lopment Project to ld  China Daily, J u l y  7,  1 996,  that 
u n l i ke the American approach of "preserv i n g" the envi ron­
ment, the C h i nese approach i s  to "correct" the ecolog ica l  
problems i n  h is  country. 

The Three Gorges Dam is necessary to save the l ives of mi l ­
l ions of  people, as another "century flood," l i ke that of  1 870, 
is threatening the Yangtze, Q in  said.  "Erosion and s i l t  bui ldup 
have swayed the natural balance of the river, and engineering 
is the only means avai lable to restore the balance, aside from 

seen i n  the l ives of the people. 
A great deal has been made of the need to resettle as many 

as 1 .2 m i l l ion people from the l ower s lopes of the gorges, 
west of Sandoupi ng, wh ich  wi l l  be i n u ndated to create the 
great reservoir  beh ind the dam. Accord ing to government fig­
ures, there a re 846, 2 00 people l i v i ng  there now who w i l l  
have to b e  relocated. (The figure o f  1 .2 m i l l ion, often quoted 
i n  the press, inc ludes the natural popu lation growth expected 
between the start of the project, and its completion in the year 
2009.) 

The opposition to resettlement, from "human rights" groups 
to environmenta l ist groups, has devoted thousands of pages of 
articles to the pl ight of the farmers in  th is  region, and the fai l ­
u re of  the government to adequately provide a new I i fe  for 
them. There have even been warn i ngs that d issatisfied peas­
ants may rise up in violent revolt agai nst the authorities. 

There is no question that the resett lement i s  an enormous 
job. The reservoir  region beh ind the dam wi l l  inundate 1 7, 1 60 
hectares of farmland, and 3,867 hectares of riverside land wi l l  
be flooded. I t  i s  est imated that 34 .8 m i l l ion square meters of 
rural and urban houses are below the i n u ndation l i ne .  A lso, 
land wi l l  be lost to the construction of roads, electricity trans­
mission l i nes, commun ications l i nes, and other infrastructure. 

Accord ing to one est imate, between 1 949, when the Peo­
ple's Repu b l i c  of C h i n a  was fou nded, and the m id - 1 980s, 
more than 70 million res idents h ave been affected by the 
b u i l d i ng of reservo i rs and other hydro logical  p rojects. The 
pol icy i n itia l ly  was to compensate them with a one-time pay­
ment  to make up for the  property they were to lose .  B u t  
because there were not adequate opportun ities for new work 
fo r those who were re located, w h e n  that  payment  was 
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exhausted, the relocated i nd iv idua ls  had to turn 
to the government for help. 

The one-t i me compensation pol icy has been 
replaced with the pol icy of "population relocation 
for development," the goal of which is to raise the 
standard of l iv ing of the relocated population, by 
prov id ing  employment and better l iv i n g  cond i­
tions after the move. In a development-oriented 
pol icy, the resettlement should be integrated with 
the development of the economy, the exploitation 
of resources, and construct ion in the reservo i r  
region to increase productive capabi l ity, improve 
the l iv ing standards of the relocated i nd ividuals ,  
and raise the environmental qual ity. 

....... Before construction 
could begin on the Three 
Gorges Dam, preliminary 
infrastructure, such as roads 
and bridges, had to be built. 
The Three Gorges Project 
expressway is the pathway 
to bring materials to, and 
take exca vated materials 
from, the dam site. A train­
ing center was also built, to 
train the 40,000 workers on 
the dam project in dozens 
of new skills. Today, one s ixth of the total popu lation in  the 

region from which people wi l l  be moved, roughly 
3 m i l l ion  peop le ,  i s  be low the poverty l i n e .  
Because about one quarter of the land that is cul­
t ivated a l o n g  the gorges exceeds a 2 5-degree 
s lope (cultivation on which has now been forbid­
den) ,  the so i l  is heav i l y  eroded . Accord ing  to a 
1 982 census, i n  Wan County, a d i strict with 7 .5  
m i l l ion people,  there were on ly  1 3  secondary­
school or un iversity graduates per 1 0,000 popu­
lat ion, whereas the nat ional  average i s  44. The 
i l l i teracy rate of the population over the age of 1 2  
was 3 1  .9 percent. 

Yangtze Three Gorges Project Development Corporation 

Xiling Yangtze Bridge 
(below), opened in 7 996, 
is located 4 . 5  km down­
stream from the dam site, 
and is a main road across 
the river. 

Resettl ing-and Upgrading 
Travers ing  the Yangtze R i ver, i t  is p l a i n  what 

the government's plan for resettlement is .  Above 
almost each settlement, or sma l l  town of old, and 
often d i l ap idated houses and sma l l  i n dustr ies, 
ent i rely new cit ies are appearing, near the tops of 
the mountains .  New roads, schools, health fac i l i ­
t ies ,  power l i nes,  and h o u s i n g  are  u nder con­
struction. I t  i s  estimated that about 5 7  percent of 
the popu lation in the i nundation zone are u rban 
dwe l lers, who cou l d  be resettled a long with the 
relocation of the cities or towns. 

H i l lside s lopes that are now farmed using the power of water 
buffalo and hand labor, and are ferti l ized with human and ani­
mal excrement, w i l l  be replaced with more modern farming 
methods and technology. But there wi l l  sti l l  be a gap between 
the amount of grain and basic foodstuffs that can be produced 
on the ava i lable land, and the number of farmers that wi l l  be 
displaced. The government planners expect now that 60 per­
cent of the farmers wi l l  remain in farming, and the other 40 per­
cent wi l l  be absorbed i nto secondary and tertiary i ndustries. 
These industries wi l l  take advantage of the mineral resources, 
such as phosphorus, salt ,  and l i me in the val ley, which can 
serve as raw mater ia ls  for chemicals,  fert i l i zer, and bu i ld ing 
materials industries . This wi l l  requ i re a dramatic upgrad ing of 
the education and ski l l s  of many of the val ley's farmers. 

I n  May 1 99 9 ,  the  C h i nese govern ment  made another  
important change i n  its relocation pol icy for the dam.  Ch ina 
has  dec ided to re locate 1 2 5 , 000 rura l  peop l e  l i v i n g  i n  
Chongq ing City, who w i l l  be affected by the rise i n  the level 
of the Yangtze River there after the reservoir  i s  i nundated, to 
1 1  regions in  the eastern coastal provinces over the next n ine 

44 Fa l l  2000 21 st CENTURY 

Yangtze Three Gorges Project Development Corporation 

years. Of the total ,  Shanghai,  at the mouth of the Yangtze on 
the East  C h i n a  Sea,  w i l l  take 5 , 500 peop l e ,  a l l  from one 
county i n  Chongqing, and the  fi rst group of  639 farmers and 
the i r  fam i l ies arr ived there in m i d -August.  In tota l ,  China 
Daily reported on August 1 8, 2000,  2 2 7 ,000 people  have 
been moved out of the Three Gorges Dam area so far. A given 
portion of the income from the hydroelectric production at 
the dam wi l l  be returned to the relocatees in  other parts of the 
country, and the rest to the reservoir  region for construction. 

When the government  an nou nced th i s  c h a nge in mid-
1 999, Pr ime Min i ster Zhu Rongj i a l so voiced concern about 
the "misuse" of funds that have been given to local communi­
t ies to bu i ld new housing and faci l ities for those who are relo­
cated . Corruption by local offic ia ls  has been g iven a publ ic  
air i ng, with severe penalties imposed on those who are taking 
publ ic money for personal ga in .  

Most of  the  Western press has stressed on ly  the  problems, 
and vastness of scale, of the resettlement program. But during 
an i nterv iew with Wan J i azhu ,  Vice Pres ident of the C h i n a  
Three Gorges Project Corp. ,  on August 1 1 ,  2 000, reporter 



Mart ia  Sharp from Star Weekly i n  Germany remarked : " I n  
Germa n y, mov i n g  even 1 00,000 peo p l e  i s  i m poss i b l e ,  
whereas the T G P  [Three Gorges Project] w i l l  move than one 
mi l l i o n .  May we say C h inese people have a sense of tak ing  
into account the interest of  the  whole?" 

Wa n J i azhu rep l ied, "That i s  r igh t . "  When the dam was 
being planned, he said, "representatives of the upstream area 
[who wi l l  be moved) i nvestigated the middle and downstream 
area. They understood that in the case of a large flood, people 
in the downstream p la in  area wou ld  have no way to escape 
[no h i l l s to mount] . They thought i t  wou ld  be worth i t  to sacri­
fice some [of thei r] interests ."  

Asked whether the b u rden i s  "qu ite heavy" i n  bei ng the 
Vice Pres ident  of the Corporat i o n ,  and a water resou rces 
expert, Wan J iazhu repl ied, 

We Chinese people have stud ied TG P for more than 
70 years. Several generations of engineers expended the 
painstaking labor of their whole l ifet ime [on this 
project] . I have part ic ipated i n  the study of this project 
for more than 30 years; I am the th i rd generat ion.  I am 
inspired with enthusiasm, and feel my burden is very 
heavy, and I wi l l  do my best for the Three Gorges 
Project. 

Real Environmental Concerns 
In add i t ion to mak ing the most i m portan t  env i ronmental  

improvement-changing the l ives of the people-the Three 
Gorges Dam is part of an overa l l  pol icy to improve the envi­
ron ment of the Yantgze Va l ley, i nc l u d i n g  the control of the 
approx i mately 500 m i l l io n  ton s  per year of s i l t  that cou rse 
down the r iver. Mounta i ns ide farm i ng w i l l  be rep laced wi th 
terraced fields to preserve the top soi l .  Reforesti ng the moun­
tains to reduce the water runoff and eros ion has been under 
way, and wi l l  accelerate. 

The poss ibi l ity of the col l ection of s i l t  in the huge reservoir  
to be created by the dam has been a m a i n  objection by the 
dam's opponents. Problems of s i l t  bui ldup at the Aswan Dam 
in Egypt, and others a rou n d  the world,  have added to t h i s  
concern .  Accord i ng t o  the C h i n ese, extens ive a n d  deta i l ed 
stud ies on sed imentation in the reservo ir  region began in the 
early 1 950s, and concern has i ncreased, as the existi ng reser­
voirs and water d ivers ion areas have been fi l l i ng with si l t .  The 
successfu l solut ion to the poss i b i l ity of the s i l t i ng  of a dam's 
reservoir, ach ieved with the Yangtze Gezhouba Dam has pro­
vided 1 8  years of experience on how to solve such a problem. 

H istorical data suggest that the amount of si l t  content i n  the 
Yangtze River cannot be determ i ned by examin ing only a few 
years' data, because the s i lt content can change dramatical ly, 
depe n d i n g  u po n  prec i p i ta t i o n  a n d  i ts d i s t r i b u t i o n  i n  the 
region . The sed iment load, for· example, was 361  m i l l ion tons 
in 1 986,  320 m i l l ion tons  in 1 992,  and 2 1 0 m i l l ion tons i n  
1 994, with h igher years i n  between .  Based on more than 40 
years of observations, sed iment d ischarge averages about 526 
mi l l ion tons per year. 

U n l i ke other dams, where the water storage for flood con­
trol is essentia l ly  stat ic  in non-flood years, and s i l t  bu i lds up 
year after year, the water in the Three Gorges Dam reservoi r, 
which is not a lake but the widened river, w i l l  be raised and 
lowered th roughout the year, to make room for flood waters 

in the spri ng, and to i ncrease the flow downstream dur ing the 
dry winter per iod. 

Dur ing flood periods, between June  and September, when 
84 perce n t  of the sed i me n t  comes down from the u pper 
reaches of the river, the dam w i l l  release water downstream 
so that the reservoi r  can rema in  able to store flood waters at a 
he igh t  of 1 4 5 meters .  Sed i m e n ts w i l l  be be f l u shed o u t  
through the s lu ice gates with t h e  water when t h e  flow of the 
Yangtze is h igh.  The rema in ing sed iment w i l l  be kept i n  dead 
storage. 

At the end of the flood period, when there is less sed iment 
content  in the water, the reserv o i r  w i l l  be i mpou nded for 
power generation, and for a id ing navigation, at the 1 75 meter 
level . Toward spri ng, the water level in the reservoi r  w i l l  be 
lowered aga i n  to the flood control leve l ,  at which t ime the 
sed i ments depos i ted i n  storage w i l l  be f lushed out  with the 
i ncreased water flow. 

The operat iona l  mode is to "store c lear water but  release 
muddy water." In th i s  mode, i t  i s  est imated that after about 
1 00 years, when a ba lance i s  reached between depos i t ion 
and fl u s h i n g  of sed i m e n t, 86  percent  of the f lood contro l  
capacity of  the reservoi r, and 92 percent of  the active storage 
of si lt, wi l l  be preserved. 

David Ha l l ,  who d i rects the TVA's work in Ch ina, stated i n  
an  in terview, that regard ing si lt, 

there are ways to deal with it .  We have s i l t ing in 
reservoirs across the U n i ted States i n  varying degrees. A 
lot of it depends upon the types of terra in  that the river 
flows through. The more vegetat ion you have, the less 
eros ion, and therefore the less s i l t  com ing in to the 
reservoi r. But at TVA we have a smal l  reservoir that has 
s i l ted up. It was not worth i t  to us to go to the expense of 
removing the s i l t and keeping the reservoir  open. 

I n  Ch ina, si l t ing tends to be a larger problem; we're 
fortunate here, in that we have lush vegetation, and TVA 
has taken action to reforest lots of areas, and i n  the 
1 930s and '40s and '50s, we were helping to change 
fa rming techn iques, and lots of th ings prevented soil ero­
sion, which keep us from having our reservoirs s i l t  up. I n  
Ch ina, there is  not a lo t  of  vegetation, and  there are sti l l  
farm ing techn iques that lead toward eros ion.  S i l t ing is  a 
problem any t ime you bu i ld  a dam and slow the flow of 
the water. There are techn iques for fl ush i ng the si l t  
through the dam, and there are ways of  designing the 
structure to min imize the si l t ing.  The Ch inese say, "We 
understand s i l t ing and we have taken it in to account 
using the best expertise from around the world ."  

Putting People First 
Other "environmenta l"  objections center on the impact this  

great water project w i l l  have on "endangered spec ies," and 
other non-human forms of l i fe . The C h i nese have taken a 
c lear sta nd  o n  the i ssue, by putt i ng peop le  f i rs t .  U nt i l  the 
1 960s, th i s  was a l so the perspect ive of  the bu i lders of  great 
projects in the Un i ted States, and around the world.  

The Ch inese describe the Yangtze R iver as "Ch ina's treas­
ure house of freshwater aquat ic resou rces . "  Although there 
are more than 1 ,000 aquat ic  spec ies i n  the river, i nc l u d i ng 
370 spec ies of fish, what is important is that freshwater fish 
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opment pol ic ies of the govern­
ment, m o re than  to the dam 
itself. 

" I t's because of pol itics, not 
techn ica l  problems, that they 
a re aga i n st the  d a m , "  T h ree 
G o rges c h ief  e n g i neer, Gan 
We i y i  state d .  H e  spent two 
years at Northwestern Un iver­
s i ty research i ng the  proj ect 
before construction began .  " I  
know it can  be  done," he  said, 
"because I s tu d i ed dams  i n  
America ." 

Preserving a 
Cultural Heritage 

The Yangtze, together with 
the Yel l ow R iver, i s  one of the 

Marsha Freeman great sou rces of the or ig ins  of 
The White Emperor City, one of the cultural relics, will remain as an island when the sur- C h i nese c i v i l i za t ion .  Some 
rounding area is flooded. . rema i n s  go back  as far as 

production i n  the r iver accou nts for more than ha l f  of the 
nation's tota l ,  and i s  an important sou rce of prote in .  These 
i n c l ude,  in part i cu la r, b l ack carp, grass carp, s i lver carp, 
and b i ghead f i sh ,  descr i bed as the " C h i nese Fou r Fam i ly 
F i sh . "  

Changes in  the flow of  the river, the deposition of sediment, 
and other factors wi l l  influence the balance of fish species in  
the Yangtze. The experts expect that f i sh  that move up to the 
h igher reaches of the river to spawn and cannot navigate past 
the dam w i l l  dec l i ne, but that there w i l l  be an expansion of 
the habitats for the fish that favor l iv ing  in sti l l  water, in the 
reservoir  region. Also, some spawning fish wi l l  adapt, and not 
necessari ry  suffer a decl ine. 

The construction of the great dam, and the reforming of the 
va l l ey, on the model  of the TVA, provides C h i n a  with the 
opportu n i ty, and the cha l lenge, to move a la rge part of i ts  
population from the 1 9th century, into the 21 st  century. 

Reporting on divers ion of the Yangtze River, by completing 
the cofferdam, The New York Times wrote, on November. 9, 
1 997 :  

Yet, l i ke the Great Wal l ,  the Three Gorges Dam may 
be as symbol ic as it is practica l .  Although engineers on 
the site today described how the dam wi l l  control floods 
for centuries, these experts gushed even more about how 
the dam's tremendous scale-600 feet high and more 
than a mi le  wide-represents the nation's contemporary 
greatness. By insisting on an enormous size, rather than 
bui ld ing several smal ler and safer dams nearby as some 
engineers have proposed, the Communist Party 
leadership is bu i ld ing not just a dam but a pol itical mon­
ument to itself . . . .  

For years, opponents of the dam have thrown up "environ­
mental" objections to the project, or questioned its "viabil ity." 
But it is c lear that much of the opposition, especia l ly  outside 
China, has been driven by opposition to the economic devel-
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600,000 years ago, when so­
cal led Lantian man inhabited the area. Remains from 1 00,000 
years ago, when a group of hunters i nhabited Hubei province, 
have also been found.  Early forms of agriculture date back to 
6,000 B . C .  Many new s ites a n d  c u l t u ra l  d i scover ies have 
been made in  the archaeological work where the great dam is 
being bui lt .  As much of the area wi l l  soon be under water, it i s  
of  pr ime concern to save as many as poss ib le of  the cu ltural  
artifacts before the area is inundated. 

There are an estimated 1 08 sites of important cu ltural and 
historical value in  the area of the Three Gorges Project. Some 
of these sites are located above the 1 75-meter water mark of 
the new reservoir, and wi l l  not be touched. The famous White 
Emperor C ity (Ba id icheng) that is now on dry ground, 1 80 
meters above the r iver, wi l l  rema in ,  and become an i s land, 
su rrounded by rivers on three sides. But many are not above 
the water mark. 

Some of the re l i cs ,  i n c l u d i n g  ent i re b u i l d i ngs, l i ke the 
Zhangfei Temple at  Yunyang, wi l l  be removed from their pres­
ent s i te, to a h igher locat ion or to a museum.  Some of the 
tablets found carved on stones in the r iver w i l l  h ave to be 
reproduced or protected . The key question at this point, i s  the 
amount of money that w i l l  be avai lable for such preservation 
work from now unt i l  the area is i nundated. S ince this is such 
an important treasure, not on ly  for C h i na, but for the world, 
one wou ld hope there wou ld be more resources put i nto the 
preservat ion project from the i nternat iona l  commun ity. In  a 
very real sense, it is a race against t ime to save those artifacts 
that can be saved. 

The completion of the Three Gorges Dam, at the end of the 
first decade of this century, wi l l  open a new era in  the economic 
development of Ch i na, and w i l l  provide an example to other 
developing countries of how Great Projects transform a nation. 
It wi l l  also stand as one of the greatest legacies of the TVA. 

William C. jones is the Washington Bureau Chief for Execu­
tive I ntel l igence Review, and Marsha Freeman, his wife, is an 
Associate Editor of 21 st Century. They toured the Yangtze ear­
lier this year. 



Where Do We 
Attach The Head? 

"I t," as the laboratory's n ight-jan itor described that eerie 
contraption,  was known as " Doctor I ke," a marvel of 
b lended genome patent-work and s i l i co n .  Each sub­

assembly  had been d u l y  bench marked, and outsourced for 
cost-savi ngs, with each step of the assembly  carefu l l y  p lot­
ted by the World-Wide Comm ittee. At the offic ia l  unve i l i ng, 
the C o m m ittee had presented it as the  def i n i t i ve break­
th rou g h  to the  A r r i v a l  of the Age of Ar t i f i c i a l  I n te l l ects 
(AAAI) .  The Comm ittee named the fi na l  resu lt " Isaac Ca l i leo 
Newton,"  but the Nerds, who assembled the th ing, referred 
to it as " Doctor I ke."  

The i n it ia l  c la ims were defi n it ive, but, as t ime passed, the 

Lyndon H. LaRouche, Jr., is a leading exponent of the Amer­
ican System of physical economy in the world today. A mem­
ber of the Scientific Advisory Board of 2 1  st Century, he was a 
candidate for the Democratic Presidential nomination. This 
article was received on May 8, 2000. 

by Lyndon H .  LaRouc he, J r. 

Until a fundamenta lly 
new approach is taken to 

scientific work, there is no 
way the AIDS epidemic 

can be effectively 
countered. 

c l a i med success  was 
c learly not. 

P e r h a p s  t h e  seco nd 
b ig  m i stake ,  w a s  the  
decis ion to  make " Doc­
tor I ke "  l oo k  l i ke a l i v­
i n g  h u m a n  b e i n g :  sort 
of .  T h e  c o m p ro m i ses  
were  perhaps  i nev i t ­
a b l e, t h e  ten s i o n s  
between the Comm i ttee 
a n d  t h e  N erds  b e i n g  
w h a t  t h e y  were .  Ta ke,  
for e x a m p l e, the d e c i -
s i o n  to attach the head 

of " Doctor I ke" to h i s  m i dr iff, and the addi t ion of a fu nc­
t ion a l l y  u n needed rect u m -port,  as what  one Com m i ttee 
member referred to wry ly, as "a  mere air of veri s i m i l i tude." 
There were other compl ications. 

The net result  was, at i ts least worst, that noth ing was real ly  
i n  the  right p lace, neither from the standpo int  of aesthetics, 
nor funct ion.  Speak ing p l a i n ly, " Doctor I ke" was both ugly, 
and, as a problem-solver, worse than useless. For that reason, 
the Nerds l i ked h im a l l  the more; as the seasoned Committee 
member, speaking sotto voce, made the point, the Nerds took 
h im for one of thei r  own .  

T h e  lesson w h i c h  w a s  f i n a l l y, o n e  m i ght  s a y  bel ated l y, 
learned from the " Doctor I ke" project, was, that it was most 
fortunate, that neither that Comm i ttee, nor those Nerds, had 
had anything to do with the earl ier designing, and bu i ld ing of 
the Solar System. You m ight say, the very name of the project 
doomed it from the start; no system designed in the spi rit of 
either Cal i leo, or an Isaac Newton, wou ld ever, actual ly  work 
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as specified. It had been a sn ipe-hunt, from the start. That had 
been the fi rst m i stake. The fol l y  of the " Doctor I ke" project 
was systemic. 

'Doctor Ike' Is a Typical Case 
The relevance of the example of th is  case, that of " Doctor 

Ike," is pointed up by the impl ications of a recent CIA report, 
the one u nderscored recent ly by the U . S .  N ational Security 
Counci L '  

For  reasons  w h i c h  my associ ates a n d  I h ave stressed, 
repeatedly, s i nce my first pol icy-memorandum on that matter, 
issued back in early spring 1 973, the world now faces a com­
plex of th reats from so-cal led AI DS and other epidemic d is­
ease, wh ich constitutes, in effect, an active, major strategic 
security threat to the U .S.A., among a l l  other nations. The CIA 
report repeats, essent ia l l y, the general arguments which my 
associates and I have issued repeated ly duri ng the course of 

"By definition, living processes do not 
conform to the reductionist's choice 

in statistical-thermodynamical 
mathematical methods." 

the recent 2 7  years, inc lud ing our m id-1 980s assessment of 
the so-cal led AIDS pandemic. 

In  addition to the trad itional measures, learned largely from 
the modern m i l itary medic ine of total wars, measures which 
are needed for a global publ ic health mobi l ization against this 
present strategic security th reat, the world u rgently requ i res 
the open ing of new d imensions of scientific work, to supple­
ment, and even largely supersede, the methods currently used 
for countering dead ly combinations of pathogens of both old 
and new types and varieties. 

The roster of relevant, much needed terminology, features 
such terms as "biophotons." The latter term, by itself, takes us 
i nto a new d i mensional ity of b io logical  and related experi­
mental systems, as the work of Bernhard R iemann gave more 
exact mean ing to the proper scientific use and appl ication of 
the term systemic. Thus, in the setting of this strategic security 
th reat, for the Un ited States and other nations, the urgency of 
the problem does not permit scientists and relevant others to 
cont inue the i r  customary, actu a l l y, c h i ld i s h  pratt le  about 
"genera l l y  accepted c l assroom methods of mathemat ica l  
physics." 

Specifica l l y, in dea l i n g  with certa i n  among the relevant 
aspects of l iv ing  processes, we are operat ing  i n  a systemic  
doma in  which  does not permit rel iance upon those varieties 
of mathematical physics, the which have been developed as 
subjects of Clausius-Kelvin-Grassmann-Helmholtz-Rayleigh­
Boltzmann statistical  thermodynamics.  By defi n it ion, l iv ing 
processes do not conform to the reductionist's choice in  statis­
tical-thermodynamical mathematical methods. In approach­
ing  the k i nd of c h a l lenge w h i c h  the C I A  report i m p l ic i t l y  
specifies, the subject-matter is  comparable to the case I make 

1 .  "T he Global Infectious Disease Threat and Its Implications for the United 
States," NIE 99-17D, January 2000, unclassified CIA report. 

See also "AIDS and Infectious Diseases Declared Threat to U.S. National 
Security," by Colin Lowry, 21st Century, Fall 2000, p. 13. 

48 Winter 1 999-2000 21 st CENTURY 

for defi n ing non-l i near transformations i n  physica l -economic 
processes. 

Essent ia l ly, there is noth ing in the CIA report which I have 
not persona l ly  stated, repeated ly, to be the g loba l  nature of 
the problem, over the course of the 1 970s and 1 980s. In my 
attacks on the IMF's and related policy-d ictates imposed upon 
developing and other nations, I have warned expl icitly of the 
epidem io logical  th reat, and rel ated i n c reases of morbid ity 
bei ng  produced by such  present ly  cont i n u i ng, pol ic ies of 
practice. The d ifference i n  the s ituation today, as marked by 
the CIA report, and the emphasis p laced upon it by the u .s .  
Nat iona l  Secu rity Cou n c i l ,  i s  the outcome of what the IMF 
and others have done to Africa, for example, where the effects 
of the cruelty infl icted upon that continent, have now reached 
the level of being  an u ndeniab le, i mmed iate, epidemiologi­
cal, and related threat to the nationa l  security of the U .S .A. 
itself. 

This  now global  and immediate th reat, req u ires a reversal 
in a l l  trends in U .S . A .  hea lth-care po l icy, s i nce the i n it i a l  
i ntroduct ion and adopt ion o f  t h e  H M O  law, d u r i ng 1 9 7 1 -
1 973.  We must restore the depth of defense of publ ic health, 
which we had learned from the experiences of total wars over 
the period from the U .S. Civi l  War, through the experience of 
World War / I  and its aftermath, revers ing  every recent politi­
cal l y  imposed trend in U .S .  hea lth-care pol icy, for example, 
s i nce the m id-1 970s. Anyone who opposes that, i s  an enemy 
of U.S. national security. 

That s u m m ar izes what i s  mere l y  the most obvious,  f i rst 
level of response req u i red by the s i tuat ion described in the 
CIA report. That w i l l  not be adequate for dea l i ng with the 
new q u a l ity of th reat w h i ch has emerged over the recent 
quarter-century. The fostering of new systemic th i n king about 
the threat, and the methods which must be mustered to com­
bat it, are now of the h ighest priority, for every nation on th is 
planet. 

It is t ime to attack the conventional  academic evasiveness 
on the matter of defi n i n g  the relevant c lasses of problems 
properly classed as systemic. 

Systems: Plato to Riemann 
The strict mean ing  of the term mathematical-physical sys­

tem, i s  that defined in  Professor Bernhard R iemann's famous 
1 854 h a b i l i tat ion d issertat ion,  the work w h i c h  completed 
Car l  Gauss's deve lopment of ordera b l e  ser ies of what a re 
termed hyper-geometries, or m u lt ip ly-con nected man ifolds. 
The relevant s ignificance of that use of the term system, arises 
in the concluding portion of that Riemann d issertation. There, 
Riemann suppl ies mathematics (geometry) with a new, strictly 
experimental-physical basis .  

R iemann's revolutionary d iscovery brought to an approxi­
mate completion, a long history in the development of mathe­
mati ca l  phys ics .  For our  pu rposes here, the most relevant 
h igh l i ghts of that development, feature the names of Plato; 
N icholas of Cusa; Cusa fol lowers Luca Pac io l i  and Leonardo 
da Vinc i ;  fo l lower of Cusa, Pac io l i ,  and Leonardo, Kepler; 
Leibn iz ;  Gauss;  and Rieman n .  The rigorous use of the term 
system, emerges from tracing that h i storical process of devel­
opment marked by that series of names. 

The consequent, I iterate use of the term system, empha-



s izes the ax iomat ic  d i fference between so-ca l l ed a priori 
geometries, such as those of commonplace secondary-school 
Eucl idean geometry, and a geometry, that first defined by Rie­
mann's h a b i l itat ion d i ssertat ion ,  whose ax iomat ic d i men­
s ions  of  space, time, and matter, are based strictly upon evi­
dence of w h at are best i d e n t i f ied as  u n iq u e  p h y s i c a l  
experiments. 

Keeping the CIA report in the corner of our m ind's eye, let 
us begin  by focussing on the most crucia l ly relevant feature of 
the work of R iemann.  Then,  trace the deve lopment of that 
concept ion from, P l ato's Timaeus d i a l og u e, t h rough  the  
specifical ly relevant work of  Cusa, Pacio l i, and  Leonardo, into 
the work of Kepler, and from there, through Leibn iz, to Gauss 
and Rieman n .  Having thus  reached the poi nt  of R iemann's 
work, proceed to what I have to add of relevance to the s i tua­
tion today. 

Were we to assume, that the defi n i t ions  of mathematics 
and geometry, began at approx i m atel y  the level of today's 

genera l ly accepted secondary-school and u n ivers ity-under­
graduate c lassroom mathemat ics ,  the term system wou ld  
appear to be l i t t l e  more t h a n  a l i terary c o n ve n t i o n . The 
axiomatica l l y  s ign if icant use of that  term begi ns,  once we 
ser ious ly  doubt the arb i trary, c h i l d i s h  pre s u m pt ion ,  that  
space and time are extended, self-evidently and inf in itely, in  
s imple, l i near, stra ight- l i ne  d i rect ions .  The begin n ing of the 
modern, fu nctiona l  notion of a system, i s  found  i n  a top ic  
featured i n  Plato's Timaeus, i n  wh ich  P lato emphasizes a d is­
covery developed by h i s  Academy at that t ime .  The strictly 
functional  notion of a system arises with the demonstration, 
as in  that location, that physical space-t ime is, functiona l l y, a 
characteristica l l y  curved space-t ime, not stra ight- l ine space 
and time. 

The Timaeus is not the first location in which Plato takes up  
that matter; but, it is the  most relevant from the  standpoint of 
that later work of Cusa, Pac io l i ,  and Leonardo, which leads 
d i rect ly  i nto the c h a i n  of d i scover ies  by Kepler, Le i b n iz ,  
Gauss, and  R iemann. The critical proof, that there exist physi-

cal space-times which are characterist ical ly, which i s  to say 
axiomatica l l y  curved, rather than defi ned, e lementar i ly, by 
pair-wise action at a d istance along straight- l i ne pathways, is 
the beginn ing of all serious d iscussion of axiomatical ly perva­
s ive, systemic  d i st i nct ions among d ifferi ng qua l it ies of rea l  
processes. I t  i s  P lato, for example, who emphasizes the sys­
temic differences of th i s  sort, between non-l iv ing and l iv ing 
processes. 

P lato demonstrated two closely related, but d i st i nct such 
points .  F i rst, that the astrophys ica l  u n iverse i s  curved, not 
fou r- s q u a re .  ( F o r  e x a m p l e, try to m a p  t h e  d i st a n ces as 
measured on  a f lat map of the E a rth ,  in correspondence 
with the actua l  d istances on the surface of the g lobe.)  Sec­
ond,  however, he a l so demonstrated , that  the d i fference 
between l i v i ng and n o n- l i v i ng p rocesses ,  is  that l i v i ng 
processes are, systemica l l y, subjects of the k i n d  of curva­
ture imp l ied by the so-cal led F i ve P l aton i c  Sol ids, as P lato 
fol l owers Pacio l i ,  Leonardo, and Kepler d id  later. Such d if-

ferences i n  cu rvature, g ive us 
the  most e l e mentary mathe­
matical  defi n i t ion  of d i st i n c­
t ions i n  the geometry of phys­
ica l  systems.  

Kepler began where the 
known work of h is  predeces­
sors, Plato, Eratosthenes, Cusa, 
Pac i o l i ,  and Leonardo appar­
ently stopped. The modern sci­
entific notion of systemic char­
acte r i st i c s  of e n t i re systems, 
centers around Kepler's writ­
ing of h i s  New Astronomy, the 
work w h i c h  I saac  N ewto n 
attempted, rather u n success­
fu l l y, to p l ag iar ize .  The turn­
i ng-po i n t  i s  found,  most s im­
ply and  d i rectly, by  viewing a l l  
o f  Kepler's development o f  the 
fou ndat ions of modern astro-
p h ys i cs, as p ivott i n g  around 

the impl ications of  h i s  approach to the measu rement of  the 
Mars orbit. 

The s ign if icance of Kepler's contr ibut ion to our  modern 
understanding of systems, i s  h igh l ighted most effic ient ly, by 
considering the fact that Newton's so-cal led l aws, which were 
s i m p l i fied vers i o n s  of what  a re com m o n l y  m i sn a m ed 
"Kepler's three laws," led poor Newton into the systemic par­
adox of the so-cal led "three-body prob lem."  Th i s  poses the 
question : why does Newton's bowdlerized version of Kepler's 
d iscoveries, resu l t  in  a "three-body" paradox which does not 
in ex i s t  i n  the  or ig i n a l  astrophys ics ,  Kepler 's, from w h i c h  
b leary-eyed Newton p o o r l y  cop i ed ?  T h at deserves t o  be 
regarded as typica l  of the systemic  fa l l acy of Newton's sys­
tem. 

Now, we are on  the track of d i scover ing  why the N erds 
ended up attach ing poor Doctor I ke's head to that dummy's 
midriff. 

Kepler's astrophys ics defi nes the lawfu l o rder ing  of the 
e n t i re So lar  System as  determ i n ed by  a s i ng le ,  syste m i c  
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pri n c ip l e, rather than  ass u m i ng that there i s  some s imp le  
abstract law, such  as assum i ng, fa lsely, that G a l i leo's "pa i r­
w ise act i on-at-a-d i sta nce" g i m m ick,  w h i c h  can be free ly  
moved about i n  four-square space-t i me, cou ld be  adopted, 
to determ ine  the in terre lat ionsh ip among the Solar bod ies. 
Kepler defi ned the orbits as determ i ned by harmon ic prin­
c i p les  cons i stent w ith ,  and pervas ive ly  s u bsumed by the 
characterist ic cu rvature of a Solar System i n  which the Sun 
was l ocated at  one of the two cente rs of an  e l l i p s o i d a l  
fie ld .  

One feature of  Kepler's work wou ld, nearly two centuries 
after The New Astronomy, tota l l y  v ind icate Kepler's work, 
against the attempted revis ions by Gal i leo, Newton, and thei r  
fol lowers. That  proof came in  the form of  Gauss's determina­
t ion  of the orb i t  of the astero id Ceres, to conform to har­
mon ic-orbital val ues projected for a m iss i ng, d i s in tegrated 
p lanet, which Kepler proposed must have l a i n ,  in the past, 
between the orbits of Mars and Jupiter. 

The i mportance of the l atter connection, is not merely that 
Gauss's work verified Kepler's method experimenta l l y. The 
point is, that Gauss's method was based on the successive 
work of Le ibn iz  and others, i n  the i r  cont i n u ing  the related 
work which Kepler had bequeathed publ ic ly to future mathe­
maticians. 

The crucia l ly relevant point is, therefore, the following. 
Kepl er's method defi ned a pr i n c i p l e  of cu rvature for 

the i nterna l  "structure" of the Solar  System as a un if ied 
w h o l e .  W h e n  t h i s  method i s  con trasted w i t h  t h a t  of 
G a l i leo and Newton, one recogn izes the same issue posed 
success ive l y  by P lato's Timaeus, and Cusa, Pac io l i ,  and 
Leonardo before Kepler. Newton's astronomy is  Cartes ian;  
Gauss's and Riemann's, l i ke Kep ler's and Leibn iz's, what i s  
to be str ict ly defi ned today, as that of  an anti-Euc l idean, 
m u lt ip ly-connected man ifold,  a so-cal led physical hyper­
geometry. 

The Principled Difference 
As the most ancient  known Zod iacs i nd icate, manki nd's 

first systematic astronomy measured the angu lar changes, not 
assumed distances, in the positions of celestial bodies. There 
was no arb itrary assumption of stra ight- l i ne d istances, on ly  
angu lar  measurements, impl ic i t ly  reduc ib le  to  approxima­
tions of a spherical un iverse. The sign ificance of the related 
role played by the F ive Platonic Sol ids in Plato's dialogues, is 
that the derivation of those sol ids as characteristic of spherical 
physical space-t ime, showed that we have means for deter­
m i n i ng, conc l u s ively, as a matter of pr inc ip le, whether the 
u n iverse i s  o rgan ized as a fou r-sq uare or (approximately)  
spherical un iverse . Indeed, as Eratosthenes' measu rement of 
the G reat C i rc le  of Earth, and est imates of some i ntra-So lar  
d i stances, as by aid of ecl ipses, show: wel l -defined, pr inci­
p led notions of adducib le d i stances, were developed as by­
products of invest igations of the systemical ly  d isti nct curva­
tures of the relevant processes. 

The same tactic presents I ife as cons istent with the u n i ­
verse, and non-l iv ing processes a s  inferior to l iving ones. The 
same method defines C lassical beauty, as Plato and the poet 
John Keats define it, as superior to non-Classical forms of art. 
These notions are a l ready notions of systemic qual ities of fun-

50 Wi nter 1 999-2000 21 st CENTURY 

damental difference among different k inds of physical geome­
tries. 

With the cont inuat ion of th i s  approach, through Gauss's 
work on  astero id orbi ts, or geodesy, and on  general pr in­
c i p l es of c u rved s u rfaces ,  the  root-co n ce p t i o n s  met i n  
P l ato'5 work have become m o re r i c h l y  c o m p rehended . 
R iemann's revo l ut ion is the d i rect outcome of the state of 
the m atter c o i n c i d i n g  w i th the  approac h i ng  moment of 
Gauss's death . 

The evidence present ly  at hand,  d i rects us to defi ne the 
most general k inds of systems in  the fol lowing way. 

"We can never define the curvature of a 
specific physical-space-time, by ivory-tower 

methods of a priori geometry, or 
axiomatic algebra." 

There are th ree pr i m a ry d i s t inct ions  among systems  of 
physical behavior i n  the presently known u n i verse : ( 1 ) Qual­
itative d i fferences as sca l e  i s  i ncreased, or  decreased, (a) 
from macrophys i c a l  toward ast rophys i c a l ,  o r, (b) from 
macrophysical i nto m icrophys ical  d i rect ions;  (2) the differ­
ence between l iv ing  and non- l iv ing  processes; and, (3) the 
systemic un iqueness of physical processes ordered by indi­
v idual  cogn it ive processes, relative to a l l  other behavior of 
l iv ing systems. 

Thus, we have, presently, four primary classes of systemic 
deviation from mechan ical- l i ke order ing of sense-perceived 
events on the scale of s imple macrophysics. At specific levels 
of scale, there are systemic changes (for example, molecular, 
ato m i c, n uc l ear, and so o n ) .  L i v i n g  processes a re d i st i n ­
g u i s h ed as c l asses,  i n  a s i m i l a r  fas h i o n ,  as a re cogn i t i ve 
processes. At the base of each these four  classes, so to speak, 
there a re mu lt ip ly-connected arrays of experimenta l ly  va l i ­
dated un iversal physical pr inciples, known, or yet to be d is­
covered. 

Respecting  each u n i versal phase-space so defi ned, there 
i s  a measu rement of curvatu re, w h i c h  co inc ides with the 
val idation of any mult ip ly-connected array of the pr inc iples 
presu med to be effective in that phase-space. Experi ments 
which test for the necessary i nc l us ion of any one such pro­
posed u n iversa l  p r i n c i p le ,  w i t h i n  that  p hase-space, a re 
u n ique  experiments, w h i c h  t h u s  v a l i d ate the ex istence of 
the p r i n c i p l e .  Those experi ments a re d i st i ngu ished from, 
and superior to the frequently soph istry-ridden forms, those 
of m e re c l ass room a n d  re l ated fo rms of demonstrat ion­
experiments. 

As Riemann emphas izes, with in  the conc lud ing portion of 
h i s  hab i l itation d issertat ion, we can never define the curva­
ture of a spec ific physical -space-ti me, by ivory-tower meth­
ods of a priori geometry, or axiomatic a lgebra. Those curva­
tures must be defined and val idated by un ique experimental 
methods which show the necessary existence of the relevant 
pri nc ip le  with i n  the phase-space in which it  i s  suspected to 
be efficiently situated. 

The fact that what is otherwise the same apparent qual ity of 
materi a l ,  may be encountered i n  two or  more of the fou r  



classes of axiomatic phase-spaces I have I isted above, poses 
such questions as:  how must we d i st ingu ish,  i n  these terms, 
between l i v ing  and non- l iv i n g  processes ? I t  is prec ise ly  i n  
such matters, that t h e  d ifference between some mater ia l  as 
functional ly part of a l iv ing process, or not, should attract our 
attention. H ow must we d isti nguish,  so, between the behav­
ioral characteristics of l iv ing processes in  general, and l iv ing 
processes express ing  the cogn itive characterist ics un ique to 
the human species? 

The general answer to such types of questions, i s  that there 
must be some functional difference in the characteristic of a 
process operat ing  u nder the reg i m e  of one c l ass of phase­
space, as compared with the characteristic of what i s  other­
wise ostensibly the same materia l ,  operating under the regime 
characterist ic of a d i fferent c l ass of phase-space. Such, of 
cou rse, are the measurable d i fferences, by means of which 
val idatable  un iversa l  phys ica l  pr inc ip les a re to be incorpo­
rated i nto an axiomatic c lass of phase-space. Such are the 
impl ications of an acceptable standard for un ique experimen­
tal proofs of principle. 

These characteristic differences otherwise define a systemic 
character ist ic,  as Kepler defi nes the ent i re So lar  system as 
subject to a s ingle, pervasive, set of orbita l-harmon ic charac­
teristics. There l ies the awesome importance of Gauss's Kep­
lerian solutions for the asteroid orbits. 

Bring Back the Entrepreneurs! 
Capita l i sm,  as defi ned by the pro-sata n i c  Mont Pe ler in  

Society, the  Amer ican E nterpr ise I nst i tute,  and Ayn Rand 
fanatic Alan G reenspan, i s  a g iant, pro-feudal i s t  fantasy and 
fraud. The t imely imperative today, i s  to purge our agricu lture, 
manufactur i ng, and government of the C . E .O. 's, and br ing 
back the entrepreneur. Free c iv i l ization from the grip of  the 
Inv is ib le  Hand of  that  G reat Pickpocket which serves as  the 
pu ppet- master for  such poor wretch es as Lady Margaret 
Thatcher, the modern New Babble-On's Magic ians .  What is 
urgent, is to free society from the neo-feudal ist high priests of 
infin ite ly l icentious Bernard Mandev i l l e and Franc;:ois Ques­
nay's laissez-faire. 

The object of a viable form of agro- industr ia l  economy, i s  
constant technological progress of  the type which is depend­
ent absolutely on an ongoing flow of val idatable d i scoveries 
of new u n i versa l  phys ica l  pr i n c ip les .  Or, to state the same 
th ing  in other words, on  an o n go i n g  f low of progress ive 
changes i n  the character ist ic curvatu re of the rate at which 
mankind's potential relative popu lation-density is i ncreased, 
in the u n i verse, per cap ita and per square k i l ometer of the 
Earth's su rface-area. 

I t  is so le ly  from gains i n  cu rvature defi ned as i ncrease of 
poten t i a l  re lat ive popu l at ion-dens i ty, per cap ita a n d  per 
square k i lometer, that true gain,  legit imate profit, i s  defi ned, 
and in no other way. Th i s  gain never occurs through mysti­
ca l tricks of inv is ib le  hands; i t  occurs sole ly through wi l l fu l  
i nnovati o n s  t o  t h e  effect o f  i ncreas i n g  m a n k i nd 's power, 
per capita and per squ are k i lometer, i n  and over the u n i­
verse. 

In our American System of polit ical-economy, as Hami lton, 
the Careys, and L i st defi n ed i t, a n d  as I h ave ra i sed t h at 
knowledge to a higher, more powerfu l level for practice, the 

function of the state is the fol lowing. 
1 .  To promote the general welfare of al l  the l iv ing and their 

posterity, as the so le bas i s  for the leg i t imate fu nct ions and 
authority of  government. Th is  i s  the  un iversal principle of  nat­
ura l  l aw, to w h i c h  a l l  government, and a l l  l aw-mak i n g  i s  
properly subordinate. 

2. To create the precondit ions for those forms of techno­
l o g i c a l  p rogress th rough  p r i vate e nterp r i se, w h i c h  w i l l  
i nc rease the  potent i a l  re lat ive pop u l at io n -dens i ty  of the 
human species, per  cap ita and per sq u a re k i l ometer. Th is  
means developing the cond itions of  the entire land-area and 
of the population, in  such ways as w i l l  foster both such gen­
era l  welfare a n d  the  poten t i a l  for u sefu l forms of pr ivate 
enterprise. 

3. To give preferent ia l  considerat ion to those ki nds of pri­
vate enterprise which do, by their nature, foster the relatively 
h igher rates of scientif ic and tech nological  fecund ity of the 
total economy's rate of i ncrease of its potential relative popu­
lation-density. 

4. Any contrary standard for performance and for making 
publ ic pol icy, is fol ly, and probably a lso an abomination to be 
abhorred. In other words, any contrary pol icy were a systemic 
fol l y. 

I n  summary, therefore, the situation is th is .  
The U .S.A. requ i res no C . E .O .'s, as such curious creatures 

are customari ly defined and much overpaid today. We requ i re 
a return to power of the private entrepreneurs, as in the trad i­
t ion of the Thomas Edison, who proved infin itely wiser, and a 
more electrifying contributor to our nation's cu l tura l  l i fe than 
his envious, science-hati ng critic, that pseudo-l iterate, quasi­
gentrif ied co-th i n ker  of the N ashv i l l e Agrar ians, The New 
York Times. 

To that end, we requ i re the development of the basic eco­
nom ic  i nfrastructure of o u r  l a nd-area a n d  of the  cu l t u ra l  
condit ions of soc ia l  l i fe, t h e  w h i c h  are i n  accord with h igh 
rates of such i ncrease of the phys ical l y  defi ned prod uctive 
powers of labor. Th i s  pub l ic respons ib i l ity for ensur ing the 
su itable development of the potential  for growth represented 

"It is solely from increase of potential 
relative population-density, per capita and 

per square kilometer, that true gain, 
legitimate profit, is defined." 

by the deve l opment  of a l l  of the  l and-area a n d  a l l  of the 
i nhabitants, creates the ind i spensable precond it ions for the 
proper role of  leaders h i p  provided by the t rue entrepreneur 
as opposed to today's rentier sty le  of C . E .O .  in the pr ivate 
sector. 

I n  the pr ivate sector, we req u i re re lat ive l y  h igh  rates of 
net capi ta l  format ion (after ca l c u l at i ng for dep l et ion  and 
attrit ion), as capital formation i s  defi ned i n  phys ica l ,  rather 
than fi nancia l  terms. We favor cred it, banking, and taxat ion 
po l ic ies which encou rage h igh rates of such net capital for­
mation, as to be measu red per capita and per square k i lo­
meter; we encourage relat ively h igh  rates of capita l  forma­
t ion ,  i n sofar as t h i s  refl ects i nc rease of pote n t i a l  re lat ive 
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"We require a return to power of the private 
entrepreneurs, as in the tradition of 

Thomas Edison." 

popu l at i o n -d e n s i ty t h rough  the f u n ct i o n s  of s u c h  enter­
prises. 

Restated summari ly, these considerations are subsumed by 
a comm i.tment to a system ica l ly h igh rate of increase of the 
potent ia l  re l at ive pop u l at ion-dens i ty of the society, and of 
humanity as a whole. This expresses an efficient commitment 
to the promotion of the general welfare for the l iv ing and thei r  
posterity. 

The foca l  point  of the system of statecraft so defi ned, i s  
the in tersect ion of  fu ndamental scientific and technological 
p rogress, a point of in tersect ion wh ich  coinc ides with the 
req u i red systemic  characterist ic of the society as a whole.  
The functional  characteristic of that point of intersect ion, is 
l ocated in the i n terface between  fundamenta l  sc ient i f ic  
progress (that is,  the d i scovery of  val idatable  new un iversal 
physical pr inc iples) and the qua l ity of machine-tool design­
work which overlaps the construction of the proof-of-prin­
c ip le  experimental  apparatus, upon which the experimen­
tal  v a l i d a t i o n  of n ew l y  d i scovered p h y s i c a l  p r i n c i p l e s  
depends. 

As the case of the c i rc les associated with Ph i l ade lph ia's 
H e n ry C. Carey and A lexander Da l l as B ache, s i tuates the 
1 8 6 1 - 1 8 7 6  U . S .  eco n o m i c  m i ra c l e ,  a n d  the res u l t i n g  
emergence o f  such resu lts a s  the work o f  Thomas A .  Ed i ­
son,  th i s  in terface of  fundamental sc ient ific d iscovery and 
i m med i ate l y  re l ated mach i n e- to o l  deve l opment, i s  the 
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essence of effective entrepreneurs h i p .  The form of private 
owners h i p  assoc i ated w i t h  t h at q u a l i ty of i n terface, i s  
what o u r  government  s hou l d  prefer t o  protect and foster, 
aga i nst a l l  oppos i ng, p redator forms of pr ivate economic 
activ ity. 

Prec isely there, i s  where Doctor I ke fai led as miserably as 
that  p roject d i d .  Once m ust  never s i m p l y  paste systems  
together accord i n g  to bench-mark i n g, outsourc i ng, and  
rel ated foo l i shnesses. I f  th i s  p recaut ion i s  overlooked, one 
never knows where and when the body's sundry organs wi l l  
come out, o r  for what purpose. 

Above a l l  e l se ,  t h e re i s  t h e  h u ma n  factor, wh i c h  the  
Wor ld-Wide Comm ittee, and i ts Nerds,  a l i ke, never con­
s idered . I ndeed, they seem to h ave h ated even the men­
t ion of that top ic .  The h ighest known systemic  ordering in  
the u n i verse, i s  that  defi ned by the ordered se l f-develop­
ment of those cogn it ive processes of the i n d iv idua l  human 
m i n d ,  by m e a n s  of w h i c h ,  m a n ,  a n d  no o t h e r  s pec i es ,  
increases i ts species control with i n  and over  the u n i verse 
at la rge. The propens i ty of the u n iverse to obey such com­
mands, when expressed as systemica l l y  v a l idated d i scov­
eries of p r i n c i p le, i s  the h ighest known order i n g  of every 
other process in the u n i verse yet known, or knowable, to 
man .  

What the Nerds hated so v ic ious ly, was  the proposit ion, 
that they cou ld  not succeed in b u i l d i n g  a mere mac h i n e  
w h i c h  cou ld out-th i n k, a n d  ens lave m a n k i nd .  The satan i c  
l u st t o  b u i ld an e lectromechan ica l  God-machi ne, t h e  goal 
of those sata n i sts known as the fanat ics  of " i n format ion 
soc iety," was the new, doomed Tower of B a be l ,  which the 
Comm ittee proposed, and i ts  Nerds  set out to bu i l d .  So, 
Doctor I ke's head, l i ke cert a i n  other p a rts ,  came out i n  
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i nappropriate p laces. Such 
i n c i d e n ta l i n c o n g r u i t ies  
were i n e v i t a b l e ;  but  that 
' w a s  n o t  t h e  wo rst of the  
matter. " I nformation soc i ­
ety, " the c u l t  w h i c h  
prefers t o  wors h i p  G a i a 's 
d i rt, rather than the Com­
poser of t h i s  u n i verse,  is 
but another i n  the long l i st 
of i l l -fated i n s o l ences  of 
t h e  sata n-wors h i ppers of 
B a b b l e - O n .  Once, t h e  
satan i sts wors h ipped idols 
of  g o l d ;  today, the  i d o l s  
a re l es s  v u l n e ra b l e, a n d  
cheaper; they exist o n l y  i n  
the  rea l m  o f  v i rtua l  u n re­
a l ity. 

T h e  Nerds have a l ways 
h ated G od .  S i nce t h ey 
never knew God personal ly, 
they d i rected the i r  h atred 
aga ins t  a more access ib le  
ta rget, the  h u man species 
and that  species' systemic 
characteristic, cogn ition. 
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• • 4. Of J h N I ·�i�i0�·;;/ 0 n von eumann s ' 

Intelligence 
by Ralf  Schauerhammer 

Von Neumann has been lauded as  lithe Man of  the Century, II and the "inventor of the 
computer, 1/ but his so-called accomplishments are computed out of thin air. 

The Financial Times of London celebrated fohn von Neu­
mann as "The Man of the Centu ry" on Dec. 24, 1 999.  
The head l i ne ha i led h im as the " arch itect of  the com­

puter age, " not o n i" y  the " most stri k i ng" person of the 2 0th 
century, but its "pattern-card"-the pattern from which mod­
ern man, l i ke the newest fashion col lection, is cut. 

The Financial Times a n d  others c h a racter ize von Neu­
mann's importance for the development of modern th ink ing 
by what are termed h i s  three great accompl ishments, namely: 

( 1 ) Von Neumann is the i nventor of the computer. All com­
puters in use today have the "arch itecture" von Neu-
mann developed, which makes it  possible to store the 
program, together with data, in  working memory. 

(2) By comparing human intel l igence to computers, 
von Neumann laid the foundation for "Artificial  Intel­
l igence," which i s  taken to be one of the most impor­
tant areas of research today. 

( 3 )  Von N e u m a n n  u sed h i s  "game theo ry, " to 
deve lop  a d o m i n a n t  too l for eco n o m i c  a n a l y s i s , 
which gai ned recogn it ion  i n  1 994 when the Nobel 
Prize for economic sciences was awarded to John C. 
Harsanyi, John F.  Nash, and Richard 5elten .  

I sha l l  examine these three m i l lenn ia l  accompl ish­
ments i n  turn, the better to judge whether John von 
Neumann rea l l y  i s  such a "Man of the Centu ry," as 
the Financial Times, and others, c la im.  

Accomplishment No. 1 :  
Invention of the Computer 

"Computer" i s  one of the most common words i n  
use today. B ut what is a "computer, "  rea l ly?  The word 
obviously comes from the Anglo-American language 
group and denotes, or denoted, unt i l  the end of the 
World War I I ,  a person who carries out calcu lations 
accord i n g  to a given scheme ( i n  bookkeep i ng, for 
example, or i n  a techn ical office). This person usual ly 
used a "calculator." Today, when we say "computer," 

we do not mean a person, but a calculat ing machine, which 
is not only able to perform calculations accord ing to an arbi­
trari ly given calculating scheme, but can manipulate the most 
diverse kinds of information and data in some desi red way. 

So, we see that  the obj ects we des ignated wi th  certa i n  
words, change with the development o f  technology. That i s  
why i t  i s  not enough t o  consider on ly  the function of a tech­
n o l ogy if we want  to j udge h ow certa i n  i n vent ions  have 
unfolded; it is a lso necessary to investigate how the economic 
real ization of this function was poss ible, in  specific cycles of 
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British 
mathematician 
Charles Babbage, 
working in the 
first part of the 
7 9th century, 
foresaw all the 
"organs" 
characteristic of 
a computer. 
Here, his 
"difference 
machine" ( 1 822), 
which he 
followed in 7 833 
with an 
"analytical 
calculating 
automaton. " 
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work, at a specific t ime. We have to consider an "evolution­
ary series" of this technology and pay attention to the emer­
gence of its d i fferent "organs," which make it what it is today, 
and which make it possible to develop in the d i rection it wi l l  
take in  the future. 

In th i s  context, I present a short overview of the h istory of 
the development of the calculating mach i ne. 

The idea for a ca lcu lat i ng mach ine  fi rst arose i n  the year 
1 6 1 7, at a meet ing of the fou nder of astrophysics, Johannes 
Kepler, and the theologian and mach in i st, Wilhelm Schickard. 
The mach ine was able to accompl i sh  a l l  fou r  basic k inds of 
ca l c u l at ion (add it ion, subtract ion, mu l t ip l ication, and d ivi­
sion).  It  had a mechan ical  add i ng function and a system of 
movable bars and windows, which al lowed for the display of 
the prel i m inary resu lts of m u lt ip ly ing  two n umbers, which 
then o n l y  h ad to be added together the proper n u m ber of 
times. The mach ine was lost in the turmoi l  of the Thirty Years' 
War, and the description of it was on ly  red iscovered in the 
papers of Kepler and Schickard i n  the 1 9th century. 

I n  1 64 2 ,  the  m athemat i c i a n - p h i losopher  B la i se  Pasca l 
exhibited i n  Paris a calcu lat ing machine, which was s imi lar to 
that of Kepler-Sch ickard i n  certai n  ways. It was able only to 
add and subtract, and even then not with the decimal system, 
but  in d i fferent u n i ts which corresponded to the system of 
monetary values at the t ime. The mach ine was developed to 
make it easier to count and calcu late vol umes of money. 

Gottfried Wi lhe lm Leibn iz took the next decis ive step. He 
was fami l iar with Pascal's work, but he a l ready had a fin ished 
design of h is  own calculating machine when he went to Paris 
in 1 672 .  Leibn iz had invented a very crucial  new "organ"­
he used a stepped cyl inder for entering the numbers. It was a 
broad gear which cou ld be moved along the axis of rotation, 
on wh ich  the teeth of the gears a re sh i fted s l ight ly. At fi rst, 
o n l y  one tooth grabs u pon rotat ion,  and if the cyl i nder i s  
moved a step forward, two teeth grab, and then th ree, unti l a l l  
ten grab when the cyl inder is shifted the fu l l  length of the axis. 
With a set of several cyl i nders, i t  is possible to generate deci­
mal numbers of several places (by sh ift ing the cyl i rider unt i l  
the number of teeth correspond ing to the number, grabs for 
each decimal place), and these can be repeatedly fed into the 
adding mechanism. 

If the entire cyl i nder system is  sh ifted one or two positions 
forward, the mach ine  adds the sum 1 0  t imes, or 1 00 t imes, 
a n d  so m u l t i p l icat ion can  be accomp l i s h  by means  of 
repeated addi t ion . D iv i s ion ,  th rough a s i m i l a r  process, is 
equ ivalent to repeated subtraction. From that time forward, a l l  
ca lcu l at ing  mac h i nes used th i s  bas ic  pr inc ip le  o f  Leibn iz's 
mach i ne. 

We shou ld a l so mention, with respect to Leibn iz, that he 
investigated various systems of number-notation, and recog­
n ized that the b inary system, where only the numbers a and 1 
are needed, is in fact the s implest means of representing num­
bers-but that advantage has a price:  The representation of 
numbers req u i res a very long series of numerals,  so that the 
number of calcu lating steps becomes very large. For a manual 
calculat ing machi ne, where a person i s  req u i red to turn the 
crank, a h i gher system of numeration is more pract ica l ;  for 
example, the decimal system. 

T h i s  br i ngs us up a l most to today's "computer, "  and the 
development by Br it ish mathematician and inventor Charles 
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The idea for a calculating 
machine first arose in the year 
1 6 1 7, at a meeting of/ohannes 
Kepler and the theologian and 
machinist Wilhelm Schickard. 
The mach ine could perform 
addition, subtraction, multipli­
cation, and division. Although 

(a) Kepler model the description of the machine 
as lost in the turmoil of the 

Thirty Years' War; it was rediscovered in the papers of Kepler and 
Schickard in the 1 9th century. Here, a model of the machine. 

A model of Blaise Pasca l's 
calcula ting machine, which 
was similar to that of Kepler 
and Schickard, but was able 
only to add and subtract. 

(b) Pascal model 

The decisive next 
step in compu ters 
was taken by 
Gottfried Wilhelm 
Leibniz, who devel­
oped a crucial new 

(c) Leibniz model "organ ": Leibniz 
used a stepped cyl­

inder for entering the n umbers, a broad gear tha t  could be 
moved a long the axis of rotation, on which the teach of the 
gears are shifted slightly. Division was a ccomplished by 
repeated subtraction; multiplication by repeated addition. Later 
calculating machines a ll used this basic principle. Here, a 
model of Leibniz's 1 672 machine. 

Why the 'New Economy' Is Doomed, EIR Special Report, June 2000 

Babbage of the first mechanical, program-control led calculat­
ing mach ine.  I n  1 822,  Babbage began to construct what he 
cal led h is  "difference mach ine," and in 1 833,  he began con­
struction of the "analytical calcu lat ing automaton . "  Neither 
mach i n e  was fu l l y  fu nct io n a l ,  because B abbage came up 
against the l i m its of what cou ld be done at the t ime in preci­
sion mach i n ing. However, Babbage foresaw all of the"organs" 
which are characteristic of a "computer" : 

( 1 )  an automatic calculating mechanism for a l l  the calculat-
ing functions; 

(2) a large memory storage; 
(3) a control-system which used punch-cards; 
(4) a un it to enter data; and 
(5) a printer un it to d isplay results. 
Some 1 00 years after Babbage, in 1 932,  Konrad Zuse, an 

engi neer, had the idea of produc ing  a ca l c u l at ing  mach ine  
which was conceptua l l y  s imi lar  to  that of  Babbage, in  that i t  
was programmable .  H e  presented h i s  idea  i n  two patented 
designs on Apri l 1 1 ,  1 93 6, and J u l y  3 ,  1 9 3 7, and between 
1 9 38 and 1 94 5 ,  he b u i l t  a n u mber of m a c h i nes wh ich  he 
named Zl , Z2, Z3, and Z4. 

Zuse's decisive step was to recogn ize the enormous advan­
tage which l ay in  the use of binary switch ing elements, whi le 



also using a dual system of numerat ion.  
This went hand in  hand with the use of 
the logica l  bas ic  functions A N D, O R, 
and Negation, to carry out the steps of 
ca lc u l at i o n  as we l l  as to d i s p l ay the  
float i n g  dec ima l  po in t .  The program, 
for w h i c h  Zuse used the appropr i ate 
express ion  "ca l c u l at i n g  p l a n , "  was 
stored on a strip with holes punched in 
i t  (or, more econom ica l l y, on o ld  rol l s  
of  fi lm) .  In  h is  patent appl ications, Zuse 
mentions the poss i b i l i ty of stor ing the 
calcu lat ing plan i n  a working memory, 
b u t  t h i s  was i m poss i b l e  to ach ieve 
practica l ly  at that time. 

We s h o u l d  keep i n  m i nd that Zuse  
b u i l t  h i s  Z l  a n d  Z2 d u r i n g  the  war, 
without any government support, and 
he d id i t  i n  h i s  "free t ime" from work. 
I n  1 940, he obta i ned a contract from 
the Aviation Test ing  Fac i l ity ( Versuch­
sanstalt fuer Luftfahrt) to bui ld the Z3 . It 
was completed in  1 941 , and had a dual  
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Charles Babbage (left), shown here in an 7 860 photograph, surely has a more legiti­
mate claim to computer fatherhood than John von Neumann (right). 

calcu lat ing mechanism consisting of 600 relays, and a mem­
ory of 1 ,400 relays for 62 numbers at 22 dual positions each. 
A m u l t i p l i cation or d iv i s ion ,  or the ca lcu lat ion of a square 
root, took th ree seconds. The Z3 was about the s ize of a large 
walk- in  closet. 

Three years l ater, in August 1 944, in the U n ited States, the 
MARK I of Howard H .  Aiken was put into operation . This pro­
gram-control led ca lcu lator weighed 35 tons .  I t  sti l l  worked 
with the decimal system and fixed points for decimals .  A mul­
tipl ication of two 1 0-position numbers took about 6 seconds, 
their division 1 1  seconds. 

A l i ttle more than a year l ater, the E N IAC of J . P. Eckert and 
J .W. Mauchly was bu i l t  in Pennsylvania .  I t  took another two 
years for the machine to work properly. The EN IAC was the first 
ca lcu lator that used e lectrical tubes for switch ing  elements, 
which added considerably to its speed of operation . Even this 
calculator-which took up a surface area of 1 40 square meters, 
consumed 1 50 k i lowatts, and was equ ipped with more than 
1 8,000 electronic vacuum tubes-did not real ize the Zuse con­
cept of a modern binary computer; the fl ip-flops, consisting of 
two tubes each, were used only to represent the 1 0  positions of 
a mechanical counting gear (as described in Leibn iz's calcu lat­
ing mach ine). Moreover, the EN IAC was not freely programma­
ble, and the control was accompl ished by arrays of hundreds of 
turn-switches and cable connections. 

When he set to work prepar ing  the  successor mach i ne, 
EDVAC, J .W. Mauch ly, one of the developers of EN lAC, men­
tioned the poss ib i l i ty, for the first time, of storing a program in  
a working memory, in  a way comparable to that  reported by 
Zuse in h i s  patent writi ngs of 1 936-1 937.  Mauchly a lso men­
t ioned the poss i b i l i ty Qf c h a n g i n g  these ca lcu l at ion  com­
mands in the work ing memory w h i l e  the program was run­
ning. If someone wanted to sketch this development in  greater 
deta i l ,  h e  m ight look at Mauc h l y's report, wr i tten in J u ne 
1 945, on the design of the EDVAC, i n  which he a lso described 
the five basic component u n i ts of a computer, as had been 
earlier developed by Charles Babbage. 

Now, in th is  short overview, we have become acquainted 
with a l l  of the components-"organs" and principles-which 
make up a modern computer. Yet, such a modern computer, it 
i s  said, has a "von Neumann arch itectu re." Amaz ing i  Over 
the cou rse of sketc h i n g  th i s  ent i re process of development, 
von Neumann has not appeared at a l 1 . 1  

Accomplishment No. 2 :  
John von Neumann and ' 

The Foundations of ' Artificial Intell igence' 
That J o h n  von N e u m a n n  is the  i nventor of the modern 

computer, i s  a myth . The cond it ions of World War I I  m ight 
explain why an erroneous picture has arisen about the devel­
opment of the computer. B u t  they do not expl a i n  how

' th'i s 
m i stake end u red through the  1 950s and 1 960s, and b los­
somed into the myth which prevai l s  today. Perhaps the history 
of the i nvention of the computer j ust fits a l l  too n icely with 
the idea that von Neumann created the fou ndations for "Arti­
fi c ia l l nte l l igence," and that he d i d  that with h i s  book The 
Computer and the Brain, pub l i shed i n  1 958 by Ya le Un iver­
sity Press. 

Von N e u m a n n  c l a i m s  in the  I n t rod u ct i o n  to the  book, 
"What is at stake is an attempt to f ind a way of understanding 
the nervous system from the standpo int  of the mathemati­
c ian ."  This  sounds qu ite i mpressive, but the assertion i s  then 
mod if ied in the very next l i n e .  F i rst of a l l ,  von N e u m a n n  
asserts, what i s  a t  stake i s  not real ly  "a  way t o  u nderstand," 
but only a "systematic specu lation about how such a way," in 
h i s  o p i n ion,  "shou l d  be trave l l e d . "  Second, he  says, "the 
standpoint  of the mathemat ic ian"  i s  q u i te l i m ited, because 
merely " logical and stat istical aspects are in  the foreground." 

So, von Neumann says, in  fact: " I  am interested in  a specu­
l at ion about a way wh ich  one m ight  take, to contri bute to 
understanding the nervous system with notions of logic and 
statistics . "  Fine: But why d idn't he say that from the start? Th is 
sort of introduction leads the reader to suspect that this book 
is about something qu ite d ifferent from what is c la imed. And 
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that is indeed the case. 
The essential content of the book can 

be summarized briefly, as fol lows : Von 
N e u m a n n  descr i bes the  knowledge 
avai lable at that t ime about computers. 
He ex p l a i n s  the d i fference betwee n  
ana log computers a n d  the d igital com­
puters that today are used almost exc lu­
s ive ly. I n  a na log computers, n u mbers 
are described and l i n ked by measurable 
physical states (for examp le, e lectr ical  
charge), w h i l e  in d ig i ta l  computers, a 
system of n u merat ion  (today, exc l u ­
s ive ly  the b i n ary system of 0 , 1 ) i s  
described b y  ordered markings. 
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Then von Neumann explains that the 
task set for a· com p u ter  has  to be 
resolved i nto a series of successive steps 
of "basic operations" (of which a com­
puter can carry out on ly  a very l i m ited 
n u mber) .  These steps may be passed 
through i n  part, but only i n  part, i n  par­
a l le l .  On the basis of th is  procedure of 
reso lv ing  general problems i nto a few 
basic operations, there resu lts the "arith­
metic depth/l of the process of ca lcu la­
tion, that is, it consists of a mu lt ip l ic ity 
of steps cons ist ing of bas ic operations  

Howard H .  Aiken's MARK / I  computer, under construction i n  the United States in 

7 947. The Mark I was put into operation in 7 944. 

which are m in ima l ly  different from each other. That, i n  turn, 
makes it necessary to have a very precise representat ion of 
numbers, because the errors i ncrease greatly with the number 
of steps in the calculation, a principle which any ch i ld knows 
from the game of "te lephone. /I The greater the n u mber of 
players who whisper a given message down the l i ne, the less 
the final message resembles the original message. 

Next, von Neumann describes the human nervous system. 
He says that he wants to /ldiscuss the points in which the two 
'mach ines' are s imi lar, as wel l as the points i n  which they dif­
fer./I He first says that data operated on in the nervous system, 
j ust as i n  a computer, are transported by e lectrical cu rrent. 
And he a l so f inds  a memory capac ity in the bra i n  (wh ich  
should not be  too surpris i ng, given the ab i l ity of  l iv ing crea­
tures to remember th ings). Von Neumann  compares the size, 
number, and packing-density of the just-developed electronic 
elements i n  computers, with human nerve cel ls, and he fi nds 
in the nervous system a n u merical representat ion which is a 
d igita l-ana log m i xture, i n  which the magn itudes are repre­
sented /la n a l og/l by the freq ue ncy of part i c u l a r  " d i g i ta l /l 
impu lses. F i nal ly, he observes that the prec ision of this numer­
ical representation, compared with the simplest computers, is 
very sma l l .  However, because the nervous system demonstra­
b l y  fu nct ions  q u i te prec i s e l y, von N e u m a n n  conc l udes : 
/I Accord i ngly, the nervous system appears to use a system of 
representat ion  w h i c h  d i ffers comp lete l y  from the systems 
known from the usual arithmetic and mathematics./I 

Is that rea l ly the difference between the computer and the 
bra in ,  the two "machi nes/l ? H ard ly. The resu l ts of von Neu­
mann's musi ngs seem rather meager. But von Neumann was 
not i nterested i n  concrete resu l ts .  Let us return to the I ntro-

find a way to understand the nervous system. /I Yes-and pre­
c i se ly the path w h i c h  von Neuma n n  took, can not lead to 
meaningfu l resu lts. It is j ust the wrong path, upon which peo­
ple have repeated ly gone astray with new technologies in h is­
tory, when they attempt to expla in h u man beings by means of 
the processes of these new technologies. Such people reduce 
human bei ngs to processes which human beings, as creative 
beings, themselves created, and they forget that; as their cre­
ators, human beings are i nfin itely superior to these newly cre­
ated processes. 

Today, we smi le compassionately at the attempt which the 
rad ical /len l ightened/l athei st, physic ian J u l ien  Offroy de La 
Mettrie, made to reduce human beings to a clockwork mech­
a n i sm i n  h i s  /l L 'homme m a c h i ne/l of 1 7 4 7 .  B u t  when  von 
Neumann attempts i n  1 958 to compare the funct ions of the 
human bra in ,  with the concepts and processes of the /lelec-
tron ic  bra i n /l of modern computers, many a re paralyzed i n  
wondrous adu lation. Worse, many adopt th i s  mechanical  way 
of th i n king about the human brain,  and extend this approach, 
a l l  u nnoticed, to the way i n  which they try to expla in  human 
th ink ing itself-and that means, u lt imately, creative th ink ing. 
It does not occur  to them, when they babble about "Artificial  
I ntel l igence/l and "th i n k i ng computers, /I that they reduce the 
h u man bei ng,  i n  a s i m p l i s t ic  and decort icat i n g  way, to a 
machi ne-which cou ld  not exist at a l l ,  but for the inventive 
mind of the human being. 

Accomplishment No. 3 :  
John von Neumann's Game-Theory 

Foundation of Economic Theory 
The b a s i c  d o c u m e n t  that  i s  t h e  b a s i s  for t h i s  vau nted 

duction of h is book, where he states, /lTh i s  i s  an attempt to accom p l i s h me n t  i s  t h e  book Th eory of Ga mes a n d  £co-
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dogma.  I n  the  ear l i e r  work, h e  says, 
"And u ltimately any event whatsoever, 
u nder  g iven extern a l  c i rcu mstances 
and given acting persons, . . . can be 
seen as a social  game." Along the same 
l i nes, he a l so says, "The main problem 
of c l as s i c a l  n a t i o n a l  eco n o m i c s  i s :  
What  w i l l  t h e  abso l u te l y  ego is t ic  
'homo oeconomicus '  do u nder given 
external c i rcumstances?" 

Obv i o u s l y, Von N e u m a n n  red uces 
the not ion of " c l ass ica l  nationa l  eco­
n om i cs "  to t h e  l i bera l  dogma of a 
Thomas H obbes, an Adam Sm ith, or a 
Bernard de Mandevi l le .  Mandevi l le, for 
exa m p l e, represented h u man ego ism 
as the dec is ive motive force for moral 
act ion in h i s  1 72 3  Fable of the Bees, 
satir ica l l y  elaborating how it i s  that pri­
vate v ices, and not pub l ic  v i rtue, pro­
mote general wel l-bei ng. 

The ENIAC, built by J. P. Eckert and }. W Mauchly at the University of Pennsylvania 
in 1 946. 

Accord ing to th i s  economic dogma, 
an  effective h igher pr i nc ip le  (such as 
the "purs u i t  of happi ness" set forth i n  
t h e  A m e r i c a n  C o n s t i t u t i o n  as  a 
bedrock h u m a n  r ight  w h i c h  govern­
ment must protect, or Christ ian broth-

nomic Beha vior, which von Neumann authored with Oskar 
Morgenstern, and w h i c h  was p u b l i s h ed by the Pr i nceton 
U n i vers i ty P ress in 1 944.  The bas ic  fou ndat ions of game­
theory d i scussed in the book had been put forward by von 
Neu m a n n  i n  a 1 92 8  essay, " Z u r T h e o r i e  d e r  
Gesel l schaftsspiele" ( O n  t h e  Theory o f  Soc ia l  Games), pub­
l ished i n  the Ber l i n  mathematics j ou rn a l ,  Mathema tischen 
Annalen. H i s  argument e l ic ited l i tt le i n terest at the time, but 
now, enriched by Oskar Morgenstern and the appl ication of 
extreme neo- l i beral econom i c  dogmas, the old a rguments 
fitted perfect ly i nto the period of the onset of the Cold War. 

In this connection, it is worth noting that even the Financial 
Times in its laudatio to "The Man of the Century" cou l d  not 
avoid report ing von Neu man n's famous saying in 1 950, " If 
you ask why shou ld  we not bomb the Russ ians tomorrow, I 
say, why don't we bomb them today?" The Financial Times 
expla ins  von Neumann's anti-communism with reference to 
h i s  experience as a youth at the end of Wor ld  War I, when 
von Neumann's fam i l y  left H u ngary, temporari ly, when the 
Soviet republ ic came to power. 

Von Neumann's co-author, Oskar Morgenstern, belonged to 
the same l i beral school of economics from which F riedrich 
von Hayek came, and he had spent the days after World War I 
in Vienna, where a socia l ist government had come to power. 
Morgenstern knew the government's economic expert, Otto 
Bauer, from the i r  jo in t  v i s i t  to the Boehme-Bawerk pol i t ical  
seminar, and he succeeded, in  n ightlong meetings, i n  turn ing 
Bauer away from Marxism. 

In  the 1 92 8  essay, in contrast to the objective-theoretical  
tone of the 1 944 book, Von N e u m a n n  exp l a i n ed more 
d i rect ly, and with less euphemism,  why game-theory i s  the 
i deal too l to serve as  the  fou ndat ion  of l i bera l  eco n o m i c  

er ly  l ove) ,  w h i c h  seeks t o  max i m i ze 
the genera l we lfa re, is not permitted .  Mathematica l l y t h i s  
means, a s  von Neumann correctly observes, that t h e  mathe­
matical methods developed for physical problems, are of no 
use in determin ing  an  optim u m  in economic theory. On the 
other hand, even the avai lab le  methods of mathematics for 
c a l c u l a t i n g  probab i l i t i es a re i n s uff i c i en t  for s o l v i n g  t h i s  
" m a i n  prob l e m  o f  c l a s s i c a l  n a t i o n a l  economy. "  C h a n ce 
events do happen, but  the cruc ia l  po int  i s  that the persons 
act i n g  deve l o p  strateg i es ,  so they do  not i n  genera l act 
accord ing to princ ip les of statist ical probab i l ity; they decide 
"freely" and "rationa l l y, "  as "absol ute egoists, " and consider 
o n l y  the i r  perso n a l  adva ntage. The most su itab l e  too l for 
investigat ing th is  situation theoret ica l l y, is game-theory, von 
Neumann claims.  

An oft-cited example for the appl i cation of game-theory i s  
the "pr isoners' d i lemma,"  which shows, i n  fact, q u i te we l l  
how the method of game-theory functions and where i t  fai ls. 
The fol lowing situation i s  assumed:  S i tt ing i n  a prison cel l  are 
two people ( let's ca l l  them Max and Melvin) ,  aga i nst whom 
the prosec u t i n g  attorney can not  prove h i s  accusat ion  of 
crime. He speaks to each of them ind iv idual ly, and says "50, 
l i sten up.  If you both p lead gu i l ty, you won't be sentenced to 
five years as usual ,  but on ly  four years because of your plea. 
But don't bel ieve that you ' l l  get out of here if you say noth i ng: 
I have enough c i rcumstantia l  and other evidence to put you 
both beh ind  bars for two years without a gu i l ty p lea .  B ut i f  
you cooperate and testify aga i nst your buddy, he  gets five 
years and I ' l l  apply the state's evidence c lause in  your case-­
you go free." 

Once Max and M e l v i n  are both back in the ce l l ,  they 
scratch thei r heads, and both of them t h i n k  " rationa l ly"  as 
game-theory defines i t ,  so they both th ink the same thing. 
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Let us consider the situation from Melvin 's standpoint: 
If I don't testify, and Max doesn't testify, I get two years. 
If I testify and Max does not testify, I get zero years. 
If I don't testify and Max doesn't testify, I get five years. 
If I testify and Max testifies, I get four  years. 
Rega rd l ess  of whether  Max a n d  M e l v i n  com m itted the 

cr ime or not,2 and regard less of whether Max testifies or not, 
it pays off for Melv in  to testify in any case. If Max does not 
testify, then Melvin gets zero years instead of the two years he 
wou ld get if  he did not testify h imself, and in case Max a lso 
testifies, Melv in  gets o n l y  fou r  years, i nstead of the five he 
would get if he remained s i lent. 

The same calcu l at ion works for Max too, so both of them 
w i l l  beh ave " rat i o n a l l y "  in the sense of game-theory, 
"absolutely egoistica l ly," and both of them wi l l  confess to the 
deed of w h i c h  the prosecut ing  attorney accuses them . So 
each of them wi l l  get a sentence of four years. Max is happy, 
Melvin is happy, and John von Neumann and the prosecuting 
attorney are happy, too. 

Th is  s imple standard example for the appl ication of game­
theory ought to convince anyone, that the state's evidence 

ru les are nonsense, and l i kewise for the common practice of 
p lea-barga i n i ng .  Second,  it shows q u ite convinc ing ly  how 
drastical ly the game-theory approach col l apses as soon as the 
participants d iverge ever so sl ightly from the behavioral norm 
of the "absolute egoist." If Melvin and Max, for example, did 
indeed commit the crime, but do not testify against each other 
out of "honor among th ieves," and instead remain s i lent, they 
get only two years. ( For those who want to save the bel ief in  
game-theory, let  i t  be remarked that  t h i s  "honor among 
th ieves"-self-determ i ned but not ego ist ica l-represents a 
rea l paradox a n d  does not  correspond to the  behavior 
described i n  game-theory with the notion of a "coa l it ion.")  
And in  more compl icated cases, for example, that of the mag­
nificently fi l med Agatha Christie class ic  cr ime story, Witness 
for the Prosecution, with  M a r l e n e  D i et r i c h  a n d  C h ar les 
Laughton, or real l i fe, or real econom i cs, the game-theory 
method fai ls a lso .  

The point i s  not the claim that reality is too compl icated for 
game-theory to encompass it. That problem might be solved 
by working out the mathematics and developing the theory. 
Game-theory fa i l s  systemat i c a l l y  because  t h e  econom ic  

The F.i rst Programmer Was a Woman 
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The  fi rst computer program ever written was for Charles 
Babbage's "Analytical Engine" in  the 1 830s. It was devel­

oped by the poet Lord Byron's daughter, Augusta Ada Byron, 
Countess Lovelace, who col laborated with Babbage for sev­
eral years. I n  her publ i shed description of Babbage's com­
puter, she wrote: "It i s  qu ite fitting to say that the Analytical 
E n g i ne weaves a l g�bra ic patterns j u st as J acq uart's loom 
weaves l eaves and b lossom s . "  That is accu rate, because 
B abbage recogn ized that the way Joseph Mar ie Jacquart 
used punched cards to control the operat ions of the loom, 
cou ld be genera l ly  used for a "programmed" control of any 
mach ine, especia l ly a computer. 

Babbage's' computer used punch-cards for three different 
purposes: F i rst, the ."operation cards" stipulated which oper­
ations the "mi l l "  (the central processing un it, CPU) was sup­
posed to carry out. These operation cards gave commands, 
such as whether numbers were to be added, divided, and so 
on .  

Second,  there was the "var iab le  card ,"  from which the 
va l  u es for the  operat i o n s  were to be retr ieved from the 
"store" (the "random access memory," or RAM), and the des­
ti nation for the storage of the results. These variable address 
cards stipulate, for example, that the operation contained on 
the operation card should be carried out with the val ues at 
storage-position 1 and storage-position 2, and that the result  
shou Id be deposited i n  storage-pos'ition 3 .  

Let us assume we have the value 1 903 at  storage-position 
1 ,  and the value 1 834 at storage-position 2 .  If the operation 
card says subtraction is to be carried out, Babbage's analyti­
cal machine can retrieve the value 69 from the storage-posi­
tion 3 and print it out. Babbage's computer can thus calcu­
late that the i nvention of the modern computer  occu rred 
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precisely 69 years before John von Neumann was born. 
A th i rd kind of card; the "number card," was designed by 

B a bbage to h ave a n  �xter n a l  storage for t h e  Ana lyt ica l  
Engi ne's ca lcu lated values, ' .for examp l e, for  l ogarithms or 
approx i ma t i o n s  for the  n u m ber  11:. T h ese  v a l u es were 
punched into the numQer cards, in order to read them i nto a 
computation l ater. Th is  external storage made it possible to 
generate tables and ca!c

,
u lations ) n  a lmost u n l im ited ways. 

Ada's Achie�eme'nts . 
C o u n tess Love l ace developed con<;:rete examples for 

how the mach i n e cou l d  b� u sed for c a l c u l at ions ,  in the 
context of her descr ipt ion of the Ana lyt ical Mach ine-for 
example, for the ca lcu lat ion of Berno u l l i  n u m bers .  These 
example/ca lcu lat ions with the Ana lyt ical  Eng ine were the 
first i'computer programs . "  A century before our own com­
puters, Love l ace completely u nderstood the pr inc ip les of 
the programmable computer. Her  programs i nc luded sub­
rout ines, program loops, and the cond i t iona l

·
j umps.  She

' 

even recogn ized that "the mec h a n
'
i s m  [of the Analyt ical  

Eng i ne] cou ld operate with t h i ngs other than numbers, if  
their natural relations can be expressed by the abstract sci­
ence of operat ions . "  

The concept of  Boolean a lgebra-that i s ,  the  basis for log­
ical  ca lcu lat ions-was p u b l i shed i n  1 854,  two years after 
Lovel ace's death .2  It Was a l most 1 00 years before Konrad 
Zuse took the last step toward b u i l d i ng the modern com� 
puter, by using the CPU of his computer for the processing of 
numbers and logical variables together. 

Augusta Ada Byron a lso reflected on t�e principled possi­
b i l i t ies  of fut u re computers,  and ,  even at  that  t ime,  s h e  
rejected the idea o f  "artificial  i ntel l igence. "  S h e  emphasized 



dogma to which it is cha ined, for better or worse, has a princi­
pled fau lt. It cannot explain how real wealth is created. The 
market cannot generate real wea lth, but on ly, at best, d istrib­
ute it. The Mandevi l lean basic assumption that "private vices" 
promote the "publ ic good," in  a way which rema ins a mystery 
to the participants in the great "soc ial game," is wrong. With­
out a horizon of the futu re which provides a perspective for 
economic  act iv ity, no nat iona l  economy can l ast for l ong. 
General  ego i sm can not rep lace creative i nnovations, which 
a l ways a l so conta i n  c h a n ges in the  eco n o m i c  and soc i a l  
"rules of the game." 

Wherever th is overrid ing pri ncip le makes itself felt in  con­
crete activity, game-theory must systematica l ly  fai l ,  as surely 
as do the prisoners Max and Melv in .  Or, inversely expressed, 
to the degree that game-theory yields correct results, the econ­
omy has lost the hor izon ope n i ng onto the futu re, without 
which it cannot exist. 

For i rrespo n s i b l e  and i m mo ra l  spec u l ators and frauds ,  
on the other hand,  the game-theoretical  approach i s  idea l .  
The game-theoret ica l  approach t o  economics fu nctions so 
wel l  that  i t  even w i ns N o b e l  P r i ze s .  A n d  t h e n  i t  is h i g h  
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An engraving of A ugusta A da Byron ( 1 8 1 5- 1 852) as a 
child. 

. 

that mac h i nes can never have free wi l l :  "The Analyt ical  
Engine has no desire to produce anythi ng .  It can do every­
thing we know how to .order it to do." 

This remarkable woman d ied i n  1 852, at the early age of 
36, and when she died, her achievements were forgotten .  The 
programming language of ADA should recall  her memory. 

-Ralf Schauerhammer 

Notes ___________ � __________ __ 

1. So called after George Boole, the English mathematician and logician 
whose book, An Investigation of the Laws of Thought, was published in 
1854. 

t ime to r ing the a larm be l l s !  

I A Thought Problem' 
The fol lowing quote from a current representation of "appl i­

cations of game-theory" characterizes how the "thought prob­
lem" in considering "Art ifi c ia l  I nte l l igence" is con nected to 
game-theory.3 It is said that: 

Wherever the competition of ' ind ividuals' for resources is 
to be investigated, game-theory investigations can be 
applied . . . .  In  Artificial Inte l l igence and in the research 
for "artificial l ife," artificial agents are to be so programmed 
that they "survive," or are successfu l, in the (real or 
simu lated) envi ronment. Here, too, competition situations 
often arise, in which the agents quarrel with other agents or 
real objects for resources. After a l l , in modern computer 
games the artificial adversary is equ ipped with strategies 
which give the impression of a real adversary. The 
adversary should not be invincible, operating in real time, 
and he should manifest a pattern of action which is not 
easi ly seen through. A good example are the real-time strat­
egy games which have become popular in recent years 
("Dune I I ,"  "Command & Conquer," "War Craft"), where 
two competing "tribes" or "races" establ ish settlements and 
bases of operation with l imited resources, and pursue the 
goal of conquering the territory of the adversary. 

The educational effect of these "popular" games i s  foresee­
ab le :  a " rationa l "  behavior, i n  the sense of game-theory, i s  
practiced--"absolute egoism." Ind iv idua ls  shaped i n  th is  way 
in the i r  development by Artifi c ia l  I ntel l igence are then most 
suited for game-theory i nvestigations of their economic behav­
ior, because they wi l l  in a l l  probabi l ity behave "rationally." 

So, one thing fits the other. But isn't someth ing m iss ing? Yes, 
human freedom. That is what was miss ing a l l  along, from the 
von Neumann "pattern card ."  

Ralf Schauerhammer is an editor of the German-language 
science magazine F us i o n ,  a computer specia list, and an 
organ izer with the L a Ro uche political movement in Ger­
many. He is the co-author of The Ho les in the Ozone Scare, 
The Scientific Evidence That the Sky Isn't Fa l l i ng, published 
by 2 1  st Centu ry. This article was translated from German by 
George Gregory, and has been adapted here from an Execu­
tive Intelligence Review Specia l Report, "Why the  ' New 
Economy' Is Doomed," June 2000. 

Notes _______________________ __ 

1. I want to comment here on Alan Turing's work, "On Calculable Numbers" 
written in 1936, which has also been cited in the context of the development 
of the computer as the design of a "universal machine." T his was a theoreti­
cal writing. If I have proven that the three operations, "go one step west­
wards," "go one step northwards," and "go one step southwards," allow one 
to reach any point on the surface of the Earth from any other given point, 
that does not mean that I am the inventor of a universal system of trans­
portation. Similarly, Alan Turing was not the inventor of the computer. Typi­
cally, the machines used for deciphering Germany's Enigma-code at the 
wartime cryptography laboratory at Bletchley Park, were not universal calcu­
lators and not even freely programmable. 

2. T he fact that the truth makes no difference for the game-theory result of this 
juridical example, corresponds to the assumption (and a wrong one) in eco­
nomic issues, that economic activity has nothing to do with physical reality. 
Today's markets, dominated by financial wheeling and dealing and specula­
tion, operate as if this were so. 

3. Tobia� T helen, 1998. Game Theory (Universitat Osnabrueck). 
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PROFILES IN PQRR1lDGE 

by Ra lf  Schauerham mer 

Cyberspace and information technology are 
infected with a deadly "bugl

ll which 
incapacitates individuals and societYI by 
denying the existence of cogn ition . 

Today, we are at the beg inn ing of a development which 
many th ink  is un ique, a rad ical change in  society and 
econom ics, which w i l l  put even the accompl ishments 

of the I ndustr ia l  Revo l ut ion in the shade. In  the context of 
g loba l i zat ion,  it is sa id,  th i s  process is a l ready u nfo l d i ng 
necessar i l y  and i rrevers ib ly. A l l  of the crucia l  processes of 
human l ife are undergoing a sh ift in to "cyberspace. "  Who­
ever doesn't j ump on the bandwagon with a shout of hurrah, 
runs the r isk of being th rust aside as "obso lete," "retro," or 
even "anti-technologica l . "  I nformation-technology experts 
predict that by way of g lobal networki ng, computers wi l l  
soon achieve a n  inte l l igence which w i l l  su rpass that of any 
i nd ividual human being!  

For al l  the cyberspace euphoria, i t  needs to be said that 
the app l ication of cybernetic methods to human bei ngs and 
human soc iety, i s  based on a ser ious m i stake i n  th i n k i ng .  
Whoever looks carefu l l y  at  the cyberspace program for the 
futu re, w i l l  observe that a bug has wormed its way into the 
b io logica l -neura l  net of the bra ins  of its proponents. T h i s  
arti c le w i l l  exam ine what sort o f  b u g  t h i s  i s ,  a n d  the reason 
such an obvious m istake cou ld  prol iferate as i t  has .  Let us 
beg i n  wi th  the  fo l lo w i n g  d i sc u s s i o n  between Professors 
K laus  H aefner of B remen U n i vers ity, and Joseph Weizen­
baum of the Massachusetts I nstitute of Technology (MIT), as 
presented in the book Are Computers Better Than Human 
Beings? 1 

60 

Haefner: The fol lowing episode wi l l  shock you 
somewhat. Some years ago, a moderator from Radio 
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Norbert Wiener (7 894- 1 964): Lea ve the 11th inking" to com­
puters. 

Bremen and I played a guessing game with the l isteners. 
We read poems composed, alternately, by human beings 
and by computers. Then we asked the l i steners who the 
author was. No one was able to d istingu ish computer 
poems from the humanly composed poems. 

Weizenbaum: I know of s imi lar experiments. They only 
show that the l i steners cou ld not hear a difference. But 



there is, nevertheless, a difference between computer 
works and those created by an intel lect. 

Haefner: And what is the d ifference in the case of a 
real object, for example, a computer graphic, a computer­
generated piece of music, a computer-produced piece of 
prose? 

Weizenbaum: I deserve that question .  What is a poem, 
actual ly? Why do human beings compose poems? Each 
poem is, first of a l l ,  the expression, formed in speech, of 
an idea, a perception, or an experience, which cannot be 
expressed in any other way than with the language-imagi­
nation of the poet. The poem is  the attempt of the poet (or 
poetess) to surpass the l im its of normal language. The 
computer has no ideas, no perceptions, no experience, 
which it wants to clothe in speech . . . .  This indicates a 
completely different process of creation than the 
computation of syl lables and word-sequences by means 
of formal procedures. 

Haefner: You are th inking of the poet. But the situation 
looks qu ite different when you consider the poem from 
the standpoint of the l i stener or the reader . . . .  What do I 
care what Wolfgang Amadeus Mozart m ight have thought 
and felt over 200 years ago, on some particu lar 
afternoon ? How am I supposed to know that? Perhaps 
Mozart was th inking about the coal bi l l  he didn't pay, or 
about the cleavage of a woman at the court, when he 
wrote down the enchanting melody in  the second 
movement. 

And what does Prof. Weizenbaum say to that? He rema ins 
pol i te .  My proposed answer is less po l i te, but more appro­
priate: " Dear Professor Haefner:  I t  makes no sense to ta l k  to 
fish about f ly ing .  But I am sorry for your wife. J ust imagine, 
perhaps she rea l l y  loves you and then she expresses that to 
you,  and each t ime, she hears, 'Considered from the stand­
poi nt of the rec ip ient, there i s  no d i fference between love 
and sex. ' " 

This  conversation-or, better, th is  case of the experts tal k­
ing past each other-shows how deeply entrenched is the bug 
in  the th inking system of the proponents of cyberspace. They 
can't even detect it any more. Just as any good programmer in 
such a s ituation grabs the source code and works through it 
systematica l ly, we want to study the source code for the social  
program "cyberspace." 

The Basic Operations of Cybernetics 
The notion of "cybernetics" was fi rst defined and expla ined 

in Norbert Wiener's book Cyberneticity or Control and Com­
munication in the A n imal  and the Mach ine, pub l i shed i n  
1 948 b y  MIT. Wiener, was i nvolved d u r i n g  World War " in  
the development of  calcu lators for ant i-a i rcraft a rt i l lery, and 
he descr ibes the problem of contro l l i ng such arti l l ery-the 
pro b l e m  b e i n g  that  the  ta rget f l i es at a v e l oc ity w h i c h  is  
scarcely s lower than the project i le  which i s  supposed to h i t  i t .  
So, one has to a i m  a head of the  ta rget, that  is ,  at a p o i n t  
where o n e  bel ieves t h e  a i rcraft w i l l  fly. O n e  c a n  control the 
arti l lery better, the faster one can receive a report back ("feed­
back") about whether the a i rcraft is actua l l y  f l y i n g  i n  the 
d i rect ion of  the presumed target-poi nt, or whether i t s  fl ight 
path diverges from that point. 

Toward the end of the war, Wiener appl ied h i s  war experi­
ence to the control of processes of l iv ing beings and to human 
thought  processes.  T h i s  was the b i rth  of what  he  c a l led 
"cybernetics," described in h i s  1 948 book. 

The basic m istake in Norbert Wiener's program of cyber­
netics is recogn izable in Chapter 5 of that book, titled "Com­
puters and the Nervous System." There Wiener writes: 

In  the English empirica l phi losophical school of Locke 
to Hume, it was assumed that the content of the mind is 
constituted by certain  entities which Locke knew as Ideas, 
and the l ater authors as Ideas and Impressions. It was 
assumed of these simple Ideas and Impressions, that they 
exist in a completely passive mind.  

So, the m i nd,  accord i n g  to Wien er, i s  a ta bula rasa-a 
blank slate. He continues: 

It was assumed of these Ideas that, by reason of some 
sort of inner activity, accord ing to the principles of 
s imi larity, contact and cause and effect combine in  
bundles. Contact was perhaps the most important of  these 
principles: of Ideas and Impressions, which often occur 
temporal ly  or spatial ly together, it was assumed that they 
had obtained the capacity to generate each other, so that 
the presence of any one of them wou ld bring forth the 
entire bundle. 

Norbert Wiener built h is entire theory, with which he wants 
to describe and i m itate the act iv i ty of h u m a n  t h i n k i ng, on 
John Locke's 1 690 Essay Concerning Human Understanding. 
He ought to have known that he was on a path to nowhere, 
because Gottfried Wi l h e l m  Le ibn iz  had a l ready provided a 
di rect response to Locke 200 years before in h is  New Essay on 
Human Understanding, where i n  Le i bn i z  had d i sposed of 
Br i t ish empi r icism and its fau lts . We quote br iefly from th i s  
1 690 writ ing by Le ibn iz ,  for the fol lowing  passage from the 
introduction to the New Essay i s  so amus ing and so relevant 
for the issue of "cyberspace" :  

The knowledge of human beings i s  d istinguished from 
that of animals in this:  Animals rely solely on experience 
and orient only to examples; for, as far as can be judged, 
they never get so far as to formu late necessary principles, 
whi le human beings are capable of forming 
demonstrative sciences. The capacity of animals to draw 
conclusions is therefore someth ing which is not the 
equivalent of human reason .  The conclusions which 
animals draw are at the same level as those of pure 
empiric ists, who claim that what has occurred a number 
of times, will also occur in  other situations which appear 
s imi lar, without being able to judge whether the same 
causes are in effect. That is why it is so easy for human 
beings to catch animals, and why s imple empiricists make 
mistakes so easi ly. 

Then Leibn iz  goes on to g ive the decis ive reason that th is  
should be so: 

One does not thus sufficiently consider that the world 
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changes and human beings 
become more ski l led, in that 
they invent thousands of new 
devices, whi le the deer and the 
rabbits of our time are no more 
clever than they were in the 
past. The conclusions of 
animals are only the shadows of 
the conclusions of reason, 
namely, only a combination in 
the imagination and the 
transition from one image to 
another, whereby they expect 
once more in a new situation 
which seems s imi lar to one 
which preceded just what they 
previously found to be 
combined therewith; as if things 
in reality had to be combined 
with each other because the 
images of their imagination are 
so combined in memory . . . .  
Thus, that which justifies the 
inner principles of necessary 
truths, also serves to d istinguish 
human beings from animals. 

According to Wiener, Ivan Pavlov's work on conditioned reflexes is the key to intelli­
gence, including artificial intelligence. Here, Pavlov (center, with white beard) with his 
associates and dogs, performing a demonstration before students of the Russian Military 
Academy. 

Let us reca l l  the conversation c i ted at the beg inn ing.  The 
poet has to attempt to "su rpass the l i mi ts of normal speech," 
to express somet h i n g  new, s i nce "the wor ld changes and 
human beings become more ski l led." Computers and animals 
can combine " images of the imagination in  memory," such as 
coal b i l l s, cleavages, or the notes i n  a melodic musical score. 

The changes in the world and in human beings by means of 
creative inventions d ist inguish human beings fundamentally 
from any an imal  and every mach ine. Th is  creative potential 
constitutes the ind ividual ity of the person-even, if there were 
such a th i ng, from h i s  own c lone, as an i ndependent, com­
pletely un ique being. This creative development also answers 
the q u est ion of how the h u m a n  bei ng, desp ite permanent 
changes, rema ins unm istakably the same ind iv idual .  Leibniz 
notes expl icit ly in  the New Essay that Locke, with his empiri­
c i st approach, comes to contradictory conc l us ions  on the 
issue of "can material th ink?" These are the same reasons that 
those proponents of cyberspace today who bu i ld  on Locke's 
theory, become entangled in the most absurd contrad ictions 
when the question is whether a computer "can think." 

The Program of Cybernetics 
The basic axioms of the empiricists are not capable of com­

prehending the essent ia l  natu re of human th ink ing .  Norbert 
Wiener nevertheless constructed h i s  cybernetic program on 
the foundation of this false theory. What John Locke did only 
in theo ry, Wiener  wants to rea l i ze in p ract ice .  He says:  
"Locke's theory bears to real ity only the relationship of a pic­
ture of a locomotive to a working locomotive . . .  l i ke a dia­
gram without the work ing  parts . " 2  With h i s  "Cybernetics," 
Norbert Wiener attempts to generate all these "working parts ."  
In other words, "Cybernet ics"  i s  actu a l l y  noth i n g  but  a 
"Locke-motive." 
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In Chapter 6, Wiener takes on the task of constructing the 
"assignment of a neural mechan ism to the Lockean theory of 
thought associat ion." H i s  aim i s  a mechanism which works in 
a way which is s imi lar in  computers, an imals, and the human 
bra in .  He considers aga in, and more closely, the three princi­
ples of the "Lockean theory of thought association." These are 
( 1 ) the "principle of contact," (2) the "pr incip le of s imi larity," 
and (3) the "principle of cause and effect." But this is sti l l  too 
compl icated for Wiener's vis ion of a thought mach ine, so he 
s impl ifies the whole th ing by reducing the three principles to 
the fi rst principle, "contact." With respect to the third princi­
ple, "cause and effect," he observes: "The third of these [prin­
c ip les]  was reduced by Locke, and even more defin itely by 
Hume, to noth ing more than constant coexistence, and is thus 
included under the first, that of contact." 

We have heard from Leibn iz  what th is  reduction leads to . 
But the second principle, "s imi l arity, deserves a more detailed 
d iscussion," he says. 

The red uct ion  of the  second p r i n c i p l e ,  i n  fact, cau ses 
Wiener more d ifficu l ty, because s i m i lar ity of forms indicates 
the existence of un iversal concepts, which cannot exist on the 
tabula rasa. So Norbert Wiener gets to work. By means of the 
"process of scann ing, which is known to the television techni­
cian," one can transpose mu lti-d imensional i mages "in space 
i nto a one-d i me n s i o n a l  s u ccess i o n "  of p o i n t s .  Then,  he 
c la ims, by means of the "appropriate transformation" of this 
series of points, one can get a grip on the principle of s imi lar­
ity. As a technical example, Wiener mentions the work begun 
i n  1 947 on the apparatus of Dr. McCu l l och and Mr. P its, to 
transform letters of d i fferent forms i n  pri nt, but therefore of 
s imi lar form, i nto certa in  acoustical tones, in order to make it 
possible for b l ind people to read by hearing the tones. 

We have now arrived at the point in Norbert Wiener's pro­
gram of cybernetics where human "th inking" can be reduced 
to Locke's tabula rasa with one s ingle "thought association"-



the principle of contact. Wiener not on ly constructs h is  cyber­
netic program on the bas is  of Locke, w h i c h  is comp lete ly  
inadequate to  exp la in  human t h i nking, but  he cr ipples even 
that theory sti l l  more with h i s  crass reduct ionism to a s ing le 
"pr i n c i p l e  of thought  assoc i at i o n . "  Once he  has  "accom­
p l i shed" th i s  reduction, Wiener looks around for an empiri­
cal l y  demonstrable mechanism which he can equate with h is  
theoret ica l  "pr i n c i p l e, "  so that  h e  can  f i n a l l y  get some 
"dynamic" i nto the " Locke-motive." 

Wiener finds this mechan ism with Pavlov: 

In the last quarter of the l ast century and in  the fi rst of 
the current century, another great scholar, Pavlov, worked 
on the problem which Locke had dealt with in h is  own 
way. He worked out the area of conditioned reflexes 
experimental ly, in contrast to Locke, who worked on it 
reflectively. Pavlov observed that, if a dog is 
systematica l ly  given a certain  sign or a certain  sound at 
eating time, it w i l l  be sufficient at a later time to give the 
sign or the tone in order to start the flow of sal iva, i .e., the 
flow of sal iva was conditioned by the association created 
earl ier. Here we have i n  the animal and i n  the area of 
reflexes something quite analogous to the association of 
ideas. That is so in particular of reflexive answers, where 
the total behavior of the dog leads us to suspect 
something which we cou ld cal l  a strongly emotional con­
tent among human beings.3 

Because, as Wiener expla ins to us, certai n  "tempora l ly  sep­
arate i mpress ions . . .  br ing  forth . . .  [a] total bund le" of 
reflexes, an answer arises which al lows us to conclude that a 
"strongly emotional  content" ex ists. E u reka !  the th i n k-and­
fee l-mecha n i sm of dog, and man, is d i scovered ! In order to 
complete his cybernetic program, Wiener needs only to find 
this capacity to learn, evidenced by Pavlov's dogs, in  a com­
puter. And he is immediately successfu l ,  of course: 

There is noth ing in the nature of the computer which 
prevents it from showing conditioned reflexes. Let us 
recal l  that a working computer i s  more than the network 
of relays and storage mechanisms, which the bui lder bui l t  
into i t .  I t  also contains the content of its storage [memory] 
and its content wi l l  never be completely erased over the 
course of particular operations . . . .  It is, for example, 
qu ite possible to induce each message which goes into 
storage to change, permanently or semipermanently, the 
current of one or a number of electron tubes, and thus to 
change the numerical value of the combination of 
impu lses, which switch the tubes or induce the tubes to 
switch.4 

The computer wi l l  have learned someth ing, th inks Wiener, 
and Professor H aefner (of com puter poetry fa me) nods i n  
agreement.  Gottfr ied Wi l h e l m  Le i b n i z  g lances down from 
above and gr ins  about the b l u nders wh ich  the empi r ic i sts, 
animals,  and "th i n king" computers make so eas i l y. Yes, they 
are all mistaken in common, if they th i n k  that the "transposi­
t ion of an image" or a datum in the memory of a computer 
from one condition to another is anyth ing but "shadows of the 
conc l u s i o n s  of reason , "  a n d  i f  they over look the fact that 

these images are not connected with each other i n  the same 
way, as "things i n  real ity are connected with one another." 

The Cybernetic Control of Society 
If cybernetics has such an obvious program fau lt, why i s  it 

so widespread and so popula r, that everyone bel ieves they 
have to pack thei r  bags to move i nto cyberspace? One sus­
pects that at least  some of the  peo p l e  who propagate the  
appl ication of  cybernetics to  human society, make th i s  m is­
take gladly. And, in fact, one arrives at a completely  different 
image of man, and at d iametrical l y  opposed forms of society, 
apart from the issue of whether the h u man th ink ing process 
works as Locke claims, or as Leibniz represents it. U ltimately, 
i n  the world of the e m p i r i c i sts, everyth i n g  i s  determ i ned, 
unfree, or l eft up  to b l i nd chance-which  a l so perm i ts no 
freedom, or, at most, anarchy. Man and society change only 
accidenta l ly, if at a l l .  

Leibn iz's approach,  on t h e  other h a n d ,  exp l a i n s  how the 

Jack Manning/The New York Times, courtesy o f  the Museum o f  Natural History 

Anthropologist Margaret Mead, had a profound hatred of 
industrial civilization and its accompanying progress, so it is 
no surprise that she and her husband, Or. Gregory Bateson, 
should be cited by Wiener as encouraging him to apply cyber­
netics to the "healing" of America 's "illness"-its focus on sci­
ence and technology. Here, Mead poses on her 75th birthday, 
in front of a reproduction of an Easter Island stone figure. 
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freedom of creative human beings is possib le in a lawful and 
knowable u n i verse. Man becomes more "sk i l l ed,"  changes 
his social behavior, and can affect lithe world, which changes 
itse lf, "  with "thousands of new devices" and tech nologies.  
The consequences these respective images of man hold for 
the notion of the right form of society are unmistakable, and it 
becomes clear why o l igarchs of a l l  stripes so read i ly  lean on 
Locke and the British empiricists, from Hobbes to Locke, and 
then to Hume. 

This exp l a i n s  the i n terest in app l icat ions of cybernet ic 
methods to "soc i a l  contro l , "  and so i t  i s  no accident that 
cybernetics was actua l ly  brought to l ife by "social  scientists" : 
Gregory Bateson and h is  wife, Margaret Mead, were the mid­
wives. In his book Cybernetics, Wiener reports how the term 
was coined dur ing a series of meetings of the Macy Founda­
tion in  1 947. The core team consisted of the same people he 
had brought together with John von Neumann at Pr i nceton 
University in 1 944. 

Norbert Wiener a lso says that a "working d i rection, which 
grew out of the c ircle of ideas at meetings of the Macy Foun­
dat ion," was generated to research li the i mportance of the 
concept, and the techn ique of transferr ing  it  to soc ia l  sys­
tems. "  In his opin ion, it i s  easy to expla in how this is possible:  

It i s  certa in ly the case that the social  system is s imi lar 
to the organ ization of a single being, that it is connected 
by a system of information transfer, and that it has a 
dynamic in which circular processes of playback play an 
important role. 

T h i s  is so in "anthropology and soc i o l ogy," and a l so i n  
"economics , "  Wiener  says, i n  w h i c h  connect ion h e  then 
ment ions with h igh praise the livery s ign ificant work of von 
Neumann and Morgenstern on the theory of games." 

Then Wiener reveals that, liOn this basis, Dr. Gregory Bate­
son and Dr. Margaret Mead have encouraged me to devote a 
cons iderable part of my energy to the i nvest igation of th i s  
aspect of  cybernetics, in  view of  the u rgency of  the sociologi­
cal and economic problems of the present age of confusion," 
because they hoped for "a  therapeutic effect" from cybernet­
ics. So, in· the view of its parents and midwives, cybernetics is 
a tool with which society can be "healed."  

And against what " i l l ness" of society i s  th is  "therapy" to be 
appl ied? It is the i neradicable bel ief in progress and human 
creativity, which a lways moves beyond new l im its, and which 
was apparently a most obnoxious phenomenon in  the Un ited 
States, especia l ly, as far as Wiener was concerned. Wiener did 
not state the poi nt so naked ly ;  i nstead, he pretended to be 
modest and skeptical with respect to the "therapeutic effect" 
of cybernetics upon the "present sickness of society." 

The reason for h is  skepticism leads us back, however, to the 
real point. Wiener claims that " it wou ld be useless to compare 
the economy of the steel industry before and after the intro­
duction of the Bessemer process, or the statistics of the rubber 
i ndustry before and after the emergence of the automob i l e  
industry . . . .  " In  real i ty, what Wiener describes a s  a problem 
of statistical col lections of data; is the "bug" of the cybernetic 
method identified above: It fai l s  j ust where qual itatively new 
"playback structures" are created by new inventions. 

This  fai l u re i s  i rrelevant from the standpoint of soc ial  con-
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tro l .  There one th inks i n  the other d i rection .  If, on the model 
of the th inking of B ritish empiricism, one wants to remove the 
abso l utist face of the H obbes ian Lev iathan,  which control s  
the socia l  battle of the wolves, o f  " a l l  aga inst a l l ,"  and i f  one 
wants to control the "wolf" in a "democratic" way by control­
l i ng h is  "social  reflexes and playback," then the basic fai l u re 
of cybernetics only takes on the form of a pol itical task which 
has to be concretely solved. 

In h i s  book The Human Use of Human Beings, Wiener 
describes this approach .  H e  compares the h ierarch ical sys­
tems of fasc i sm a n d  comm u n i sm wi th  m e c h a n i c a l  mus ic 
boxes, where everyt h i n g  i s  centra l l y contro l l ed and fixed, 
whi le modern democratic systems are "capable of learning," 
just l i ke the control mechan isms for anti-a i rcraft a rt i l lery, by 
playback. Whether we are ta l k ing about the d i rect and obvi­
ous control of a music box or the control by means of a fixed 
system for anti-ai rcraft art i l lery, there is no freedom in either 
of the systems.  Real  freedom wou l d  break up the ex i st i ng 
"playback mechan isms" by means of new inventions, which 
br ing about development i n  social  behavior. Cybernetic con­
trol ,  to the contra ry, must set out to thwart such fundamental 
i nvent ions, together  wi th  the res u l t i n g  c h a n ges i n  soc i a l  
behavior, s imp ly  because these wou ld destroy t h e  exist ing 
playback structures. 

The more successfu l l y  one can persuade the popu lation 
that the h u m a n  m i nd is not i n f in i te, but  that  i t  fu nct ions, 
i nstead, accord ing  to the empir ic ist model of John Locke, so 
that it is better to leave the thinking up to horses and comput­
ers, the better the function ing of the "democratic" social con­
trols accord ing to cybernetic methods. The zero-growth ideol­
ogy, in the  form i n  w h i c h  it h a s  been systemat ica l l y  
pro l iferated s ince the late 1 960s, serves exactly this purpose. 

It is aston ishing to read what Norbert Wiener wrote as early 
as 1 950, in  h is The Human Use of Human Beings in th is con­
nection. In the chapter on " Progress and Entropy," Wiener first 
observes that the entropy theorem i nevitably leads to a pes­
s imistic worldview. This is utter nonsense. How should a the­
orem, wh ich  Carnot der ived from the way a steam engine 
funct ions ,  and w h i c h  s u c h  c o m m i tted e m p i r i c ists as 
Helmholtz and Boltzmann appl ied without any justification to 
the entire u n i verse, make anyone pessi m istic ? Nevertheless, 
the reason it  leads to pess imism, says Wiener, i s  the subjective 
j udgment of h u m a n  be ings, who take themselves too seri­
ously. Wiener proposes that we look at the matter with a "cer­
tain opt imism." We only have to tel l  ourselves: "We wi l l  per­
ish, but let us do it as befits our human dign ity." 

Oh?  Then let us shape society by promoting un iversal edu­
cation and research, so that a growing nu mber of ever more 
creative people can make i nvent ions !  That is what Leibn iz  
wou ld say, i f  he read these l i nes. But not the empi ricist cyber­
neticist, because h is system of thought knows of no freedom, 
and human creativity, as far as he is concerned, can happen 
only by chance, if at a l l .  Wiener expla ins that, from his 

point of view, inventions have to be seen in  a certain  way 
as bl ind and accidental .  They are rare events i n  a system 
about which we understand too l ittle. 

We should not, accord ing to Wiener, rely on this "gamble." 
What Wiener decries as a "gamble," i s  the creative freedom 



of h u man bei n gs, upon  w h i c h  t h e i r  l o n g-term ex i stence 
depends. 

Today, a ha lf-century after Wiener developed cybernetics, 
his view has become so widespread that those in positions of 
pol i t ica l  respons i b i l ity, and even most scient i sts, no longer 
sense how great is the d iscrepancy between the number and 
qua l i ty of soc ia l l y  necessary i nventions, and the i nventions 
wh ich have actua l ly  been rea l ized. Yet, there i s  the suppos­
edly breathtaking progress in the development of computers: 
new softwa re every day, new networks, new gra p h i c  user 
interfaces, new computer games, and so on .  And the soc ia l  
control rea l l y  isn't a l l  that bad, most wou l d  say. Most people 
are qu ite satisfied with it! 

Who, on the other hand, takes real joy in the creative mind 
and love of man which Mozart's m us ic  expresses? For most 
people, i t  i s  quite enough when they shove in  the CD and let 
the i r  fanta s i es r u n  w i l d  as they l i sten to the �'enchant i ng 
melodies" about coal b i l l s  and c leavages, or who knows what. 

So, off i nto cyberspace! Or so one m ight th ink, were it  not 
for this problem, th is  dumb "bug." The un iverse as it actua l ly  
exists, does not fantasize. It interprets th is  "bug" for what it is, 
and it  doesn't worry about whether someone wants to give 
society "therapy" with cybernetic methods. I t  makes us pay 
the b i l l  for this system error, merci lessly. Mankind cannot exist 
in  this sort of cyberspace, and that i s  why, in the fi nal analysis, 
mankind wi l l  not l ive there. 

Ralf Schauerhammer is an editor of the German-language 
magazine Fusion, a computer specialist, and a political organ­
izer with the LaRouche political movement in Europe. He is the 

co-author ofThe Holes in the Ozone Scare, The Scientific Evi­
dence That the Sky I sn ' t  Fa l l i ng, published by 2 1  st Century. 
This article was translated from the German by George 
Gregory, and appeared in a Special Report by Executive Intelli­
gence Review, June 2000, Why the 'New Economy' Is Doomed. 

Notes ____________________________________________ __ 

1. This is a slightly abridged version of a discussion between Professor Klaus 
Haefner, a Bremen University information theorist and geneticist, who is con· 
vinced that the cloning of human beings will soon belong to '�he normal stan· 
dard supply," and Professor Joseph Weizenbaum of MIT, a pioneer in the 
area of Artificial Intelligence and today one of its critics. It is quoted from the 
1990 book Are Computers Better Human Beings? 

2. Norbert Wiener, 1 950. The Human Use of Human Beings: Cybernetics and 
Society. 

3. If one considers the history of mathematics, it becomes clear that Wiener 
(who calls himself a student of Bertrand Russell, to whom he owes so much) 
has to have made this mistake deliberately. When Georg Cantor in 1 883 
developed the T heory of Manifolds (which is standardly translated as, or per­
haps reduced to, "set theory," although Cantor's notion has nothing to do with 
the modem notion of sets), he defined something "which is related to the Pla­
tonic 'Idea.' " Cantor's transfinite succession of infinities describes the 
process which Leibniz described as "Schlauerwerden," or, which is the same 
thing, the creative "transgression of limits" of that which is expressible by the 
language created by existing knowledge. This process is the equivalent of 
achieving a new infinity. In that sense, Cantor says the human spirit is infinite. 

T he empiricists, especially Bertrand Russell, waged a bitter campaign 
against Cantor, which ultimately led to the reinterpretation into their oppo· 
sites, as it were, of G6del's proof of 1931 and of the Turing machine. T hese 
prove that Cantor was right, by showing with mathematical thoroughness, 
that each fixed and formal axiomatic system is incomplete, that is, is finite, 
relative to the infinity which is created by the human mind. Turned into their 
opposites, these are cited today as supposed demonstrations of the limits of 
human thinking, because-and this is what Wiener wrongly assumes-they 
confine human thinking to formal conclusions. Yet it is precisely against for­
mal conclusions that human creativity and thought take place. 

4. Norbert Wiener, The Human Use of Human Beings. 

All man-made catastrophes occur solely as the outcome of prolonged adherence to a mind-set which is 

alien to the principles upon which the universe is constituted. Thus, a great cl'isis can be mastered only by 

methods and poliCies which must appear to the existing generations of society as revolutionary. 
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Extremists Are Destroying 
Our National Forests 
by R ichard S. Ben nett 

The year 2000 wi l l  be remembered in  
forestry c ircles as  the year of  the B ig  

Burn .  At  no t ime in  our previous record 
keep ing has the total acreage burned i n  
o u r  Nat ion a l  Forests approached t h e  
levels o f  th is year. There have been an  

Richard S .  Bennett has taught forestry 
courses at the University of Wisconsin and 
Virginia Tech, and was a forestry advisor 
to the Libyan government. He was execu­
tive director of the Society for Environ­
mental Truth (SET) for eight years, and is 
now president of that organization. The 
Society is a nonprofit group that believes 
in using sound science to address environ­
mental concerns and bring into balance 
the needs of people, while improving our 
natural resources and environmental con­
ditions. He is located at 4338 Murphey 
Drive, Corpus Christi, TX 784 73 and can 
be reached at (36 7  )8 7 4-6052 or by e-mail 
at settorch@aol.com. 
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amazing number of fires in  our National 
Forests in the 39-year period from 1 960 
to 1 998-420,553 to be exact. Of these, 
54 percent were caused by l i ghtn i ng, 
and 46 percent by h u man be i ngs.  The 
n u mber of l i ghtn i ng-caused fi res has  
remained fa i r ly cons istent through the  
years, and there i s  no  ev idence that  
"global warming" has upset the weather 
patterns that m ight be a factor in the ir  
generation. 

L ightn i ng-caused forest fi res occu r  
more freq uent ly  i n  t h e  West, most l y  
because forests occupy a larger percent­
age of the land area than they do in the 
eastern part of the cou n try. Conse­
quent ly, people  i n  the East  th i n k  that  
most fires are started by human activity; 
the Smokey Bear  campa ign  h a s  len t  
credib i l ity to th i s  misconception .  

The most common cause of  human­
started fi res is arson. Next on the l ist are 
accidental fires set by campers and h i k-
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Animal bones and charred trees at Yel­
lowstone National Park in 7 988, when 
"Mother Nature " was a llowed to take 
her natural course. 

ers, fol lowed by hunters, fishermen, rai l ­
roads, and equ ipment. 

The Sierra C lub, which original ly had 
been fai rly understanding of the benefits 
of forest management practices, under­
went a dramatic change i n  the 1 960s, 
when it began to advocate the cessation 
of " l ogg i ng"  i n  o u r  N a t i o n a l  Forests .  
One of the results of th is  campaign was 
the passage of the National Forest Man­
agement Act (N FMA) in  1 976. This  was 
a defi n ing moment in the management 
of the National Forests, because N FMA 
stood profess iona l  forest management 
on its head . 

Now, Congress defi ned what man­
agement practices cou ld be used, and i t  
was requ i red that loca l  people be con­
s u lted,  a n d  approve, a n y  specif ic 
National Forest Management Plan.  Most 
outrageous, was the statement that eco­
nomics should not be considered in the 
management of our National Forests. 

In the ensu ing period, the S ierra Club 
Legal Defense Fund fi l ed at least 55  su its 
in federal courts aga i nst many National 
Forests for not hav ing a "correct" plan. 
The Forest Serv ice was overwhelmed, 
and soon became disheartened. 

F rom that  p o i n t o n ,  ma nagement 
pract ices began to deter iorate. Timber 
sales a l ready i n  the p ipe l i ne were com­
pleted, but new timber sales soon began 
a steady dec l i ne .  Meanwh i le, env i ron­
mental i sts began more actively to apply 
the E n d a n gered S pec ies  Act, a n d  it 
became a favor i te tool to stop t i m ber 
harvesting; the spotted owl  in  the North­
west, the red cockaded woodpecker i n  
the Southeast a n d  t h e  Mexican spotted 
owl in the Southwest became surrogates 
for stopping t imber harvest ing.  So, the 
removal of mature trees decreased, t im­
ber stand i m p rovement  sa les s l owed, 
and the fue l  load on  the forest f loor 
began to i ncrease. 

1 980 :  Turning Point for Forests 
The year 1 980 was a t u r n i n g  p o i n t  

for o u r  National Forests. Prior to 1 976, 
t i mber sa les had been conducted in a 
rational,  professional manner. Any sales 
that  had been u nder  way w h e n  the  
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180,000 r-----------------------------, 
exa m i n at ion of the data does not sub­
stantiate th i s  posit ion.  F igure 2 i s  a p lot 
of the total n umber of fires occurring in 
N a t i o n a l  Forests from 1 960 to 1 99 8 ,  
w i t h  a l i n e a r  regre s s i o n  t r e n d  l i ne 
s u pe r i m posed . T h e  t rend  l i n e  does 
have an  upward s lope, i nd icat ing that 
more fi res a re occurr ing through ti me, 
but the s l ope is qu ite modest-1 0,1 00 
fi res in 1 960 to 1 1 , 5 00 i n  1 99 8 .  T h i s  
i nd i cates  a 0 . 3  percen t  per  year  
i n c rease over  t h e  3 9 -year  per iod,  
w h i c h  c l os e l y  corresp o n d s  to the  
i ncrease i n  the  a rea protected by the  
Forest Service. 
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Figure 1 

The b ig  i ncrease is i n  the s ize of the 
fi res, not their number. The average fire 
is gett ing l arger, ind icating that the fires 
are more d ifficu l t  to ext inguish because 
of t h e  h ig h e r  fue l  l o a d .  D u ri n g  t h e  
period 1 960- 1 984,  t h e  average fi re i n  
o u r  N a t i o n a l  F o rests w a s  1 6 .4  acres.  
F rom 1 98 5  to 1 99 8  the  average s i ze 
rose to 60.4  acres-a l most a fou rfo ld  
increase. 

NATIONAL FOREST ACREAGE B URNED, 1 96 0-1 998 

N F MA was enacted, were a l l owed to 
continue, which took about four  years. 
I t  took an addit ional  fou r  years before 
the  res u l t i n g  fue l  b u i l d u p  h a d  a n  
impact. 

The resu lts of that fuel bui ldup in our 
National Forests are shown i n  F igure 1 .  
I t  i s  both i n formative and d i stress i ng .  
T h e  conc l u s io n  t h a t  can be d rawn i s  
that after 1 985,  the acreage burned from 
wi ld fi res increased dramatical ly. In the 
per iod 1 96 0 - 1 984,  the yea r l y  a rea 
burned, the average, was 1 62 ,276 acres; 
but from 1 9 8 5  to 1 9 98 ,  t h e  average 
exploded to 670,01 8 acres per year. 

But the year 2000 wi l l  go down in the 
record books as the worst fire season in 
h istory for our National  Forests. When 
the fi nal figures are tabu lated, more than 
2 m i l l ion acres of our  Nat ional  Forests 
wi l l  have been destroyed. 

The Fire Suppression Argument 
There are those in  the environmental 

commun ity who wi l l  c la im that this i s  a 
resu l t  of the U .S .  Forest Service's past 
pol icy of aggress ive fi re suppres s i o n .  
S u c h  e n v i ron menta l i sts fu rther  c l a i m  
that fi re p l ays a "natura l "  role in  forest 
management .  If the l atter statement  
were true, then we shou ld have no fi re 
suppress ion  act iv ity at a l l :  J ust l et the 
forests burn. 

This position is patently absurd .  From 
1 920 to 1 980, the Forest Service's pol­
icy of suppress ing fires resulted in  hold­
ing the amount of acreage lost to burn­
ing each year, a lmost constant.  Dur ing 
most of this t ime frame, timber harvest-
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i n g  was carr ied out  i ncreas i ng l y  
throughout t h e  System, a n d  t h e  forests 
were becoming healthier and more pro­
ductive. If the suppression pol icy were 
fau l ty, there wou ld have been a substan­
t i a l  i nc rease in acreage bu rned, long  
before the  end of  that period. 

After  1 984,  the o n l y  factor i n  the 
equation that changed was the dec l  ine 
in  t i m ber harvest ing  and t imber stand 
i m p rovement (usua l l y  t h i n n i n g) proj­
ects. As t imber harvesting dec l ined, the 
acreage burned increased. That conclu­
sion i s  i nescapable. 

Crit ics of the fi re suppression pol icy 
a lso a rgue that,  with i ncreas ing use of 
the Nat iona l  Forests for recreation by 
mo re peo p l e ,  t h e re a re more f i res,  
resu l t i n g  in m o re b u rned acres .  An 

No Good Side to Wildfires 
W i l df i res a re not pretty. They often 

are d isastrous, not only to the forest, but 
to human l ife and property. large fi res 
generate their  own wind storms, as the 
heat from t h e  burn i n g  trees r ises and 
creates wind drafts that  can be dead ly. 
The earth is often scorched so bad ly that 
nothing w i l l  grow for many years. Valu­
able topsoi l  i s  washed away, and mud­
s l ides often s i l t  up streams, destroying  
fish l ife and  recreational opportun ities. 

Wi ld l ife suffer as they either perish in 
the f i res,  o r  d i e  from l ack  of food and 
sustenance. The dead trees standing in  a 

Continued on page 70 
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TH E L ESSO N O F  LOS A LAMOS 

Our Forests Need 'Active Management' 
by Thomas M.  Bon n icksen, P h . D .  

The  devastat i n g  fi re that swept over 
Los A l amos,  N . M .  last s u m m e r  i s  

o n l y  the symptom o f  a far more serious 
pro b l e m .  We a re lett i n g  Amer ica's 
native forests deteriorate and burn.  

The Los A lamos fi re, a l so known as  
the Cerro Grande fire, is just one among 
thousands of fi res that ravage Western 
forests each year, and they are growing 
worse.  So fa r t h i s  year, 8 1 , 6 9 7  fi res 
burned 6.9 m i l l ion acres. By  compari­
son, the 1 O-year average i s  64,908 fires 
burn ing 2 . 9  m i l l ion acres. The average 
fire s ize this year is 85 acres, more than 
double the 1 O-year average of 44 acres. 
Suppression costs are about $ 1 5  mi l l ion 
per day a n d  may reach $ 1  b i l l i on  by 
year-end, and property losses and forest 
restoration costs cou ld eas i ly  cause that 
total to double. 

The reason for this problem is s imple. 
Today's  forests a re a tattered a n d  
u n hea l thy  r e m n a n t  o f  the o r i g i n a l  
forests.  More t h a n  a century ago, we 
began to protect forests from fi res, and 
we set some forests as ide i n  parks and 
reserves to protect them from humans.  
We did not consider that our forests had 
evo l ved with l i ghtn ing  fi res and more 
than 1 2 ,000 years of burn i ng, cutti ng, 
and other uses by native peoples. Now, 
we have succeeded i n  putting out most 
of the l i tt le  fi res that kept forests open 
and clear of debris, and we have nearly 
shut  down t imber management on the 
nat ional  forests. Therefore, our forests 
a re grow i ng o l der, t h i cker, and more 
hazardous,  and fi res can  rare l y  be 
stopped during hot dry periods. 

I n  the Southwest, ponderosa p i n e  
forests ( l i ke those that  bu rned a t  Los 
A lamos) are 31 t i  mes denser than the 
or ig ina l  forests .  So it  i s  not s u rpr i s i ng  
that fi res a re larger and more destruc­
tive, that p lant  and an ima l  species are 
disappearing, that streams are drying as 
th ickets of trees use up the water, and 
that i n sects and d i sease are reach i ng 
epidem ic proportions. 

The o r i g i n a l  forests were open a n d  
patchy, but  n o w  they are s o  th ick  that 
any fi re has the potent ia l  for turn i ng a 
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Thick growth in a Montana forest-a prime condition for aiding the spread of fire. 

forest i n to a colossa l  fu rnace.  That i s  
what happened in  Montana's B i tterroot 
Mou nta i n s  t h i s  year, where fi res 
destroyed 300,000 acres of forest. Much 
of it was ponderosa pine, which i s  a for­
est that norma l ly  burns with sma l l  and 
l i ght fi res that do l i tt le  damage to the 
larger trees. 

D rast i c  cuts i n  tra i ned person ne l  
wi th i n  federal agenc ies m a k e  t h e  f ire 
problem worse. On Jan .  3, 2 000, Lester 
Rosenkrance, Bureau of Land Manage­
ment (B LM) D i rector for F i re and Avia­
tion, sent a memo to D i rector Tom Fry 
stating, "There is no doubt i n  my m i n d  
that we are placing the public a n d  prop­
erty at greater r i sk  as o u r  a b i l i ty to 
respo nd q u i c k l y  a n d  aggress ive ly  to 
w i l d l a n d  fi res decreases . "  He added 
that, "Shou ld calamity stri ke, the agen­
cies wi l l  be held accountable." The B LM 
D irector ignored Rosenkrance's warn ing 
and transferred him to another job. 

The Problem with Present Methods 
The National Park Service and other 

federal agencies argue that prescribed 
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fi res and th i n n i n g  w i l l  reduce the fi re 
hazard.  T h i n n i ng, from thei r  point-of­
view, means remov ing "the trees caus­
ing the problem."  Specifical ly, i t  means 
l i tt l e  trees that  grow u nder b ig trees. 
H owever, i t  is not j u st l i tt le trees that 
cause the pro b l e m .  H i stori ca l l y, o u r  
forests were fragmented. They formed a 
mosaic of patches conta i n i ng d ifferent 
s i zes of trees.  T h i s  confi ned the hotter 
fi res to mostly o lder  patches, because 
patches of you n ger trees do not burn  
wel l .  

I n some forests, s u c h  as ponderosa 
p i ne, even the o l der  patches burned 
l ight  because fi res were so frequent .  
Now that  sma l l  fi res and cutt ing are no 
l o nger  c reat i n g  new open i n gs fo r 
young trees, t h i s  patc h i ness is d i sap­
pea r i n g .  Th us ,  forests have become 
more u n iform, and f i res  spread over 
vast a reas .  T h i n n i n g  l i t t le  trees may 
make a n  older forest l ess f lammab le, 
but i t  does noth ing to restore the natu­
r a l  m o s a i c  that  rege n e rated y o u n g  
trees a n d  kept fi res s ma l l .  Th i n n i n g 
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a lso does noth i ng to restore a n d  s u s­
ta in  the d i ve rse a rray of w i l d l i fe and 
p lants that  depend on the patc h i n ess 
of a forest. 

Equa l ly  i mportant, th inn ing is expen­
s ive .  Forest Service managers des ign  
timber sales to  ease the fire danger, but 
nobody's buyi ng .  The Forest Service i s  
try i n g  to se l l j u st  the l i tt l e  t rees ,  a n d  
then they want timber companies to use 
hel icopter logging.  B ut who can afford 
to harvest the least valuable trees with 
the most expens ive logg i n g  methods ?  
N o  wonder nobody i s  buying. 

The Forest Service refuses to use log­
g i n g  as a too l  to restore the  natura l  
patc h i ness a nd d i vers i ty of a forest, 
because that wou ld requ i re al lowing the 
t imber companies to remove some b ig  
trees. At  the  same t ime, the  Forest Ser­
vice is wi l l i n g  to forego the  expert ise 
and money these com p a n i es wou l d  
contr ibute to restor i n g  o u r  forests . 
Instead, it wou ld rather ask taxpayers to 
pay h u nd reds of m i l l io n s  of d o l l ars  a 
year to use non-commercial  th inn ing .  

The Forest Service then accepts the 
u nnatural forests that  th i s  method cre­
ates . u . S .  Representat ive H e l e n  
Chenoweth-Hage (R .- Id .) ,  Cha irman of 
the Subcommittee on Forests and Forest 
Health,  summed it  up when s h e  sa id ,  
"The U S DA F o rest Serv i c e  h a s  gone 
from being a model of  federal organiza­
t ion a l  effect iveness to ' the gang  that  
can't shoot stra ight.' " 

Why Prescribed fires Don't Work 
Prescr ibed fi re c reates many  of the  

same pro b l e m s  as  th i n n i ng,  a n d  i t  i s  
equ a l l y  expens ive .  I t  i s  a l so extremely 
dangerous .  Even the best-p lan ned fi re 
can go out of contro l .  T h e  fi re set by 
Bandel ier National Monument officials,  
under cond i t ions  that  anyone  wou ld  
cal l  extreme, is indefens ible. 

At Bandelier, they intended to "restore 
fire as a keystone natural process and to 
reduce hazard fuels . "  Instead, they cre­
ated the Los Al amos f ire.  They set the 
fire knowing it was the second year  of  
drought caused by La N ina .  They even 
fa i l ed to heed a U .S .  Weather Service 
warn ing that the potentia l  for fire growth 
was extreme.  It was becoming  too dry 
and windy for a prescribed fi re but they 
l i t  it anyway. Bandel ier superi ntendent 
Roy Weaver even told the Albuquerque 
Tribune, "we knew th is  one was go ing  
to be  push ing the l im its a l ittle bit." 

Park staff d i d  the same t h i n g  in Ye l-
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lowstone National Park in 1 988, when 
they let a fi re b u r n  u nt i l  i t  became 
impossible to contro l .  When it  was over, 
the f ire had charred nearly one-ha lf  of 
o u r  o ldest nat iona l  park .  An i n terna l  
memo docu mented that  the park staff 
"were determi ned" to let the fires burn 
a l though they knew it  "was a very dry 
year." 

J ust l i ke park staff at Bandel ier, Ye l ­
lowstone personnel remain unrepentant 
to th i s  day. They con t i n u e  to b l a m e  
"Mother  N a t u re"  for h i gh w i n d s  a n d  
drought. The Los Alamos fire, the let-it­
b u rn Yel lowstone  fi re, and the fi res of 
2 0 0 0  a re o m i n o u s  s igns  of what  l i es 

ahead. The forest fi re menace i s  grow­
ing more serious each year, and we are 
not us ing what we know to prevent it. 

Solutions 
Our forests are in  ser ious trouble. No 

one knows th is better than federal offi­
c ia ls  who set prescribed fires. They also 
know that the problem is so severe, that 
we can no longer rely on prescribed fi re 
to repa i r  the damage caused by more 
than a century of neglect. Prescribed fire 
is an essential tool, but h igh costs, safety 
concerns, and a i r  po l l ution restrictions 
prevent widespread ·and frequent burn­
i ng .  We have other tool s  ava i l able, but 
we cannot use them on most of the pub­
l ic lands where the need is greatest. 

The o n l y  v iab le  a l ternatives to pre­
scribed f ire and non-commerc ia l  th in­
n i ng are  commerc ia l  th i n n ing and t im­
ber harvest ing .  Prescri bed f i re shou ld  
also play a l imited role, where it is cost­
effective and safe .  These are the most 
effective ways to manage forests . They 

can be u sed with near s u rg ica l  preci­
s ion,  and they have the added advan­
tage of creat ing jobs i n  rural communi­
t ies ,  p rod u c i n g  wood, and generat ing  
revenue instead of  us ing  taxes to pay for 
management. 

H owever, the P a r k  Serv ice res i s ts 
these approaches, and envi ron mental­
ists b lock  every attempt to use them to 
restore our  national forests. They do so 
for ph i losoph ical  reasons.  They bel ieve 
in " letting nature take-its-course." They 
have convinced themselves that setting 
presc r i bed fi res, des igned to change 
forests i n  predetermined ways, is "natu­
ral"  wh i le  us ing a chainsaw or mechani­
cal harvester to do the same thing is not. 

A Turning Point 
We have reached a turn ing  point i n  

the h i story of o u r  forests .  U n l ess  we 
beg i n  a l arge-sca le restorat ion forestry 
p rogram n o w, m a n y  of A m e r i c a 's 
nat ive forests w i l l  further deterio rate, 
and some may cease to ex ist with i n a 
few decades. The best way to reverse 
t h e  d ec l i n e is to u s e  t h e  o r i g i n a l  
forests  as  m o d e l s  fo r futu re fo rests .  
T h e  n at i ve fo rests  that  E u ro p e a n  
e x p l o re r s  fo u n d ,  p rov i d e  exce l l ent  
m o d e l s  fo r m a n agement  because  of  
their  beauty, d i versity, and abundance 
of w i l d l ife. They a l so were i n herently 
susta i nable .  

H owever, th i s  goa l  can not be 
ach ieved by " l ett i n g  nature take- its­
course" or with prescribed fire alone. It 
req u i res active management. We must 
use the safest and most cost-effective 
too l s  ava i l a b l e  to restore hea l th  and 
d iversity to America's forests. 

Or. Bonnicksen, an expert on the his­
tory of America's forests, is Professor of 
Forest Science at Texas A&M Univer­
sity. His new book, America's Ancient 
Forests: From the Ice Age to the Age of 
D i scovery, was published this year by 
John Wiley & Sons, Inc. . He earned 
B . S . ,  M . S . ,  and Ph . D. degrees in 
forestry at  the University of California­
Berkeley, and has worked to document, 
restore, and susta in North A merica 's 
native forests for more than 30 years. 
He is also co-founder of the Interna­
tiona l Society for Ecological Restora­
tion and a former member of its board 
of directors. 

An earlier version of this paper was 
distributed to members of Congress by 
the New Mexico delegation. 
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Continued from page 67 
b u rn ed-over a rea  p ro v i d e  a feast for 
bark beetles, which soon migrate to the 
weakened trees that su rvived the in fer­
nos. 

S i nce 1 970, 249 peop le  ( inc lud ing 8 
so far this year) have died fighting forest 
fi res. The value of personal  property­
homes, cabi ns, furniture, and priceless 
persona l  possess ions-has never been 
ca l c u l ated.  There is no  good s i d e  to 
wi ldfire. 

The Fallacies of Prescribed Burns 
" P rescr ibed" or  "contro l l ed"  burns  

are now the  buzzword i n  some c i rcles. 
A l l  that i s  requ i red, this theory goes, i s  
to l i ght ly  a n d  per iod i ca l l y b u rn the  
fa l l en  debr i s  that  acc u m u l ates on the 
forest f loor, a n d  remove the fuel on 
w h i c h  forest fi res feed.  T h i s  w i l l  a l so 
keep seeds from germi nating and reduce 
the dense  " dog- ha i r" t h i ckets w h i c h  
resu l t  from too many sma l l  trees grow­
ing too close together. 

The proponents of this view also claim 
that this is more "natural ," as this is what 
the I nd ians did to promote grass growth 
for the grazing ungulates which were so 
i mportant to their  food suppl i es .  (Why 
I ndians burn ing the forests is "natura l"  is 
never exp la ined . )  U nfortunate ly, there 
are many fallacies in that approach. 

F i rst, is the sheer a rea i nvolved. The 
Nat ional  Forests cover more than 1 92 
m i l l ion  acres, so if a once-every-ten­
year-prescribed burn program were in i ­
tiated, i t  wou ld  involve burn ing an area 
more than the s ize  of South Caro l i na 
(30,000 square mi les) each year. 

Second, the i mpact upon reproduc­
tion i n  the forest to replace the trees that 
die each year wou ld  be disastrous. 

Th i rd, vegetative materia l  on the for­
est floor is destroyed. I nstead of forming 
h u m u s  and acti ng as fert i l i zer, i t  is 
turned into ashes, which causes a lka l i n­
ity in the soi l .  

Fourth ,  t h e  b u r n i n g  o f  1 9, 000,000 
acres per year presents serious a i r  pol lu­
t ion problems .  There i s  abso l ute ly no 
way that  an  a rea t h i s  s i ze cou l d  be 
bu rned each year w i thout  d i sasters 
occur r ing .  ( Remember the fi re at Los 
Alamos this spring started out as a "con­
trolled burn" which ended up as a wi ld­
fi re that destroyed a lmost 50,000 acres 
of forest and 400 homes). 

B ut the rea l ly i m portant prob lem i s  
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that condit ions have to be "j ust r ight" 
for contro l led burns. H u m i d ity shou ld  
be  h igh, and expected wind velocit ies 
very low. Control led burns also req u i re 
fire breaks to be constructed, and roads 
a re extremely effect ive i n  that regard.  
But wi lderness areas cannot have roads, 
and  the new Forest Service road- less  
program is  an added deterrent  to any 
effective implementation of  a control led 
burn ing program. 

There a re other tec h n i c a l  rea s o n s  
that contro l l ed burns  a r e  i n effect ive.  
Not a I I  forest types can be managed in 
t h i s  m a n ner. Ponderosa p i ne,  w h i c h  
typica l l y  grows i n  fa i r l y  open sta nds, 
has been used as an example of a for­
est species that may lend itself to peri­
o d i c  contro l l ed b u rn s .  B u t there a re 
q u es t i o n s  a b o u t  t h i s  a p p ro a c h ,  
because it  destroys reproduction, a n d  
we d o  not know w h a t  t h e  opt i m u m  
stoc k i n g  o f  t h i s  fo rest type rea l l y i s .  
F i res m a y  b e  good for ungrazed grass­
lands, but they are not good for sma l l  
tree seed l i ngs. 

The ha rdwood stands  fou n d  i n  the 
East and the Midwest have often been 
bu rned by farmers a n d  adjacent  
landowners to  promote grass growth for 
grazing, and the stands show the resu lt: 
They a re devo i d  of you ng trees to 
rep lace the o lder trees as they mature 
and d ie .  In the West, the mounta i nous 
terra i n  i s  a l so a form i d a b l e  barr ier  to 
control led burning. 

Reinstitute Forest Management 
So what a re the sol ut ions, if any?  I n  

broad terms, i t  i s  the reinstitution of for­
est ma nagement practices. Before the 
we l l -mea n i n g  but  u n knowl edgea b l e  
extremists intruded o n  the process, our 
National  Forests were being managed in  
a man ner that  boded we l l  for  t h e i r  
future. The amount of ti mber grown o n  
them w a s  i ncreas i n g  e a c h  year, t h e  
acreage of tree-covered land was grow­
ing larger, more barren acres were being 
p lanted to trees, graz ing by catt lemen 
was i mproving the range, recreat ional  
opportu n i t i es were i ncreas i  ng,  more 
people were using the forests for camp­
i n g  and  h i k i ng, a n d  forest fi res were 
contro l l ed .  The m u l t i p l e  use concept 
was including everyone. 

Passage of N FMA in 1 976  changed 
a l l  that, and our N a t i o n a l  Forests 
became batt legro u n d s  between the 
env i ronmenta l i sts and Forest Service 
professiona l personne l .  As the extrem-
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ists gained the upper hand through court 
decis ions, the Forest Service lost out. As 
a resu lt, our  Nat ional  Forests are being 
run l i ke National Parks, with recreat ion 
and vis itors being the focus of attention.  
Campers and h ikers may be fi ne people, 
but they don't provide the mater ia ls  to 
bu i ld homes for m i l l ions of people. 

Nat ion a l  F o rests a re be i ng ru n by 
Supervisors who are geologists, archae­
o l ogi sts, a n d  " w i l d l i fe b i o l og ists"­
whatever that may mean. Unt i l  this situ­
at ion  is rect if i ed,  a n d  o u r  Nat ional  
Forests are managed in  accordance with 
the original concept of mu ltiple use, we 
w i l l  conti nue to see them destroyed by 
fire. The Endangered Species Act needs 
to be revi sed, so that  the F i s h  a n d  
Wi ld l ife Service does not make the deci­
s i o n s  as to w h i c h  spec ies a re endan­
gered or th reatened. That scientific deci­
s i o n  s h o u l d  be put  i n  the hands of an 
i n dependent  gro up ,  s u c h  as the 
National Academy of Sciences. 

There shou ld also be a fu l l  apprecia­
t ion  that  w i l d l i fe a re f lex ib le  in the i r  
requ i rements for nesti ng o r  range. If  no 
dead snags (so attract ive to l i ghtn i ng 
stri kes) a re ava i l ab le, b i rds wi l l  nest in  
ta l l  trees. ( Peregri ne fa lcons, for exam­
ple, nest on the ledges of ta l l  bu i ld ings 
in some of our major cities.) 

The Wi lderness Area program needs 
to be completel y  revised, and  i n  some 
cases reversed. It is easy for a legis lator 
to show h i s  recogni t ion of the " impor­
tance of the env i ronment" by backing 
leg is lat ion to set  as ide one or two mi  I ­
l ion acres in  h i s  state as wi lderness, but 
such a reas shou ld  only be declared as 
true w i l d erness when they present no 
feasible a lternatives. Cleared fi re-breaks 
s h o u l d  be esta b l i sh ed at reason a b l e  
locations for fi re control and suppres­
sion activities. 

F ina l ly, the extremists must recognize 
that the ma nagement of our  Nat ional  
Forest i s  not ent i  re l y  u p  to them, and 
that during the l ast 1 5  years when they 
have been in c h a rge, the resu Its have 
been d i sastro u s .  T h e  dec i s ions  made 
that  affect the careers of  many peop le, 
and the future of an i mportant segment 
of our economy, should be the province 
of the profeSSiona l s  who have the train­
i ng, the  backgro u n d , and  the exper i­
ence to accommodate a l l  reasonab le  
needs for the  future good of  those who 
come after us, whi le improving our pre­
cious forest resources. 

ENVI RONMENT 
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N uclear Transmutation Considered 
As Cause in Geologic Transformation 
by Jack Sauers 

I n the  prev ious i ssue of 2 1  st Century 
( Research Com m u n i cat ion ,  Su mmer  

2000,  p .  4 ) ,  I descr i bed the  P l i ocene 
erosion surface shown on the  topologi­
cal map at around the 6,000-foot e leva­
tion on Tab le  Mounta in ,  in the L i berty 
area northeast of C le  E l u m  in the Cas­
cade Mounta in  range of western Wash­
ington state. 

Across the Cascades,  there are 
rounded concordant summ its at around 
the 6,000-foot elevat ion, below wh ich, 
the terrace development at s imi lar e leva­
tions takes p lace, s im i la r  to that at L i b­
erty. The Cascade Mounta i n  penep la in  
had Mt .  Stuart as a monad nock i n  the 
pre-Tertiary granitics described by Bai ley 
Wil l i s  in 1 903.1 Wi l l is correctly deduced 
a fau l t  zone a long the west s ide  of the 
Cascades.  The ridge, from the  back of 
Wal l ce Lake thrust a rea to the east, is 
ca l led Stickney Ridge. I t  descends from 
the Mt. Stickney nunatack (su rrounded 
by a g lac ie r) monad nock,  i n  a s lowly  
dec l i n ing  long ridge towards the  north­
west, down across O l ney Pass to B l ue 
Mountain, and thence west of the Sultan 
River Canyon to a plateau. 

That p l ateau area is t runcated by a 
fault at its west end, between it and the 
Puget Lowland, with a 50 m i l l igal gravity 
gradient across the fau lt zone. It is under­
lain possibly by granitics at the west, and 
mostly by the Upper Jurassic-Lower Cre­
taceous Su l tan Series s l atey rocks, from 
which  I h ave col l ected Auce l l a  a n d  
Buch ia foss i l s  that I p laced i n  the B u rke 
Museum in Seattle many years ago. 

I t  i s  neotecton ic  u p l ift, across areas 
underla i n  by gran it ics,  that has  rai sed 
the Cascade Mounta i n  penep l a i n  to its 
current e levation, s i nce 800,000 years 
before present (YBP). 

After the Tertiary thrusting, a process 
of i ntrus ion, assim i l at ion, and poss ib ly  
both chem ica l  fus ion,  and  chem ica l l y  
assisted nuc lear fusion has been respon­
s i b l e  for the e m p l acement  of t h e  
Miocene S n oq u a l m ie B atho l i t h  a n d  
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A small section of the u.s. Geological Survey map showing major glacial terraces in 
the Liberty area of the Cascade Mountains. 

O l igocene I ndex B atho l i th  a lo n g  the 
zone of d isconti nu ity of  their  eastward 
d i pp ing  sole th rust zones which pene­
trated deep i n to the Cenozo ic,  Meso­
zoic, and Paleozoic crust. 

Neomagnetic Reconstitution 
My working hypothes is  is that a neo­

magmat ic reconst i tut ion process is at 
work, in which s i l icon atoms are partly 
changed to a l u m i n u m  atoms, re leasing  
hydrogen atoms. This wou ld reduce den­
s ity, and  sh ift more basic basalt ic vol­
canics towards andesitic ones, producing 
q u a rtz-d ior ite p l uton ic  massifs .  These 
l ater become isostatica l ly  unstable, and 
rise neotectonica l ly after around the time 
of the B ru n hes magnetic reversal (ca. 
800,000 Y B P) ,  up l ift ing  the range as a 
part of the s ia l ic formation and accretion 
process, as the continent moved to the 
west and developed microplates. 

Re l eased water from the n u c l ear  
fusion process, as ind icated by  work on  
metamorphic m inerals by  P.A. Korol 'kov 
i n  the former Soviet Un ion, wou ld  be a 
product of s u c h  a process. With l ater 
fractur ing of the sol id ified gran itics, this 
wou ld go to make up the extensive base 
and prec ious metal ores, depos ited on 
su itable loci here in the Cascades, which 
often today l ie along the rad iating frac­
ture zones of our Pleistocene volcanoes. 
I have mapped these on SLAR photogra­
p h y  from Canada to the south of Mt .  

H ood,  a n d  from the  O l y m p i c s  to the  
Columbia River, on a megatectonic 1 993 
aerial radar photomosaic compi lation . 

These are being saved for the Ice Age. 
Jack Sauers (6240 5th N. w., Seattle, 

WA 98 1 07-2 1 2 1) is a retired field geolo­
gist with 50 years experience exploring 
in the Cascade range. 

Notes __________________________ _ 

1 .  Bailey W il l is and George Otis Smith ,  U .S. 
Geological Survey Professional Paper 1 9  
( 1 903). 
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Stuart Lewis 

New Key Unlocks Puzzle 
Of The Hanoi Tower 
by Jacob Wel s h  1 

I n ancient times, somebody invented a 
puzz le  ca l led the Hanoi  Tower at the 

great Temple of Benares. Three d iamond 
needles were fixed on a brass plate, and 
60 gold d iscs of d i m in i sh ing  size were 
p l aced on one need le .  The c h a l lenge 
was to transfer the d iscs from one nee­
d l e  to another, accord ing  to two ru les :  
You may move only one d isc at a time, 
and you may not p lace a larger d isc on 
top of a smal ler d isc. When you are fi n­
ished, the d i scs wi l l  be in  the same order 
of d im in ish ing size that they were origi­
nal ly. 

My father had a version of this puzz le 
as a c h i l d ,  w i th  seven s q u a re,  f l at, 
wooden blocks and three posts-instead 
of golden d i scs and d iamond need les .  
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He kept the puzzle, and we've had it  
a ro u n d  the house .  But I never pa id  
much attention to it, unti l recently. 

After I had spent q u i te a b i t  of t ime 
work ing with  it, and was very fam i l iar  
with the pattern of  repeat ing  n u m bers 
requ i red to solve it, I d i scovered some­
thing very surpris ing: The solution to the 
puzzle i s  conta i ned in  a fractal pattern 
of large and smal l tr iangles ( F igure 1 ) , 
which is one of the "sample scripts" that 
comes with The Geometer's S ketc h­
pad® computer softwa re,2 which my 
parents bought for me to work with dur­
ing summer vacation . 

When I pointed this out to my mother, 
she said, " I t's a miracle ! "  and screamed 
for my father to come and look. I found 
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jacob Welsh is 1 0  years old and in the 
fifth grade. 

th is  rather annoying, because it is not a 
m i racle at a l l ,  once you understand it. 

There is more than one way to th ink 
a bout  h ow to s o l ve the puzzle.  My 
father, when he  was a c h i ld ,  learned a 
ru le :  If an odd number of p ieces is to be 
moved, move the first one (the smallest) 
to the post to which the ent ire set is to 
be moved.  B u t  i f  a n  even n u mber of 
pieces i s  to be moved, move the first to 
the other post-not the target post.3 

That method works,  but  i t's on ly  a 
ru le, and it req u i res a lot of other ru les 
to exp l a i n  it to somebody, as the foot­
note shows. 

Another method pa i rs the size of the 
wooden  b l ocks to the mark i ngs on an 
inch ruler4 (F igure 2 ) .  Each of the frac­
tion d ivis ions on the ruler is numbered, 
start ing with 1 for the smal lest, and the 
blocks are a lso numbered, with 1 for the 
smal lest. By fol lowing a long the scale of 
the ru ler, you can te l l  w h i c h  b l ock  to 
move next. 

Th i s  is a better method, because, by 
numbering the blocks accord ing to thei r  
size, you can begin  to see the repeating 
number patterns :  which blocks are to be 
moved when.  But  i t  doesn' t  show you 
where to move each block. 

I played with the puzz le  long enough 
that I memorized the nu mber pattern .  
Then ,  o n e  d ay, when I generated the 
S i e rp i n s k i  Tr i a n g l e  fracta l pattern by 
computer, I noticed that, if you number 
the tr iangles on the fractal from 1 to 7, 
from sma l l est to la rgest, a nd then read 
the n u m bers a l o n g  the  edge of the 
la rgest tr iangle, you fi nd the very same 
n u mber pattern that so lves the H anoi  
Tower puzzle!  

Because the size of the triangles cor­
responds  to the  s i z e  of the wooden  
blocks, i t  i s  easy to  tel l  wh ich block to 
move next.  B u t  it sti l l  d oesn't te l l  you 
where to move the blocks. 

I knew how to do it ,  because I h ad 
done it so often .  Then,  I figu red out  a 
good way to expla in it to others. 

I ma g i n e  that  the  th ree posts a re 
placed beneath trap doors at the bottom 
of a vertical c i rcu lar  track-l ike a ferris 
wheel . You a lways move the b locks i n  
the s a m e  d i rect ion around t h e  c i rc l e, 
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1 3 1 1 2 Figure 1 
THE S IERPINSKI  TRIANGLE FRACTAL 

The fractal pattern is generated in this way: Begin with a large, solid black tri­
angle. Find the midpoint of each of its sides. Construct a triangle that con­
nects those midpoints, and remove the black color from the central triangle. 
This leaves three black triangles and one white triangle. 00 the same thing 
with each of the remaining, smaller black triangles, and keep repeating this 
process as long as you want. (For the purpose of solving the Hanoi Tower 
puzzle, repeat it until you have seven sizes of white triangles.) 

Then, number the white triangles, with 1 for the smallest. Reading along 
one of the edges of the large triangle, the resulting number pattern gives the 
sequence of blocks to be moved to solve the puzzle. 

fol lowing the number pattern a long the 
edge of the fractal to see which b lock to 
move next. I f  you come to an e m pty 
post, you r b lock  can fa l l  t h ro u g h  the  
trap door, onto  the  post .  I f  there i s  a 
l a rger b l ock a l ready on the post, the  
new block can sti l l  fa l l  through the  trap 
door. But if a smaller block i s  a l ready on 
the post, the trap door is b l ocked, so 
you have to keep mov i n g  a ro u n d  the  
c irc le, u n t i l  you come to  a post that  i s  
not blocked. 

What the i nch-ru ler and fractal tr ian­
gle methods have in common,  i s  that  
you sta rt with a n u m be r  pattern,  and 
then go on to the next, larger number i n  
sequence, repeati ng everyth i ng that  
came before; then, you go on to  an even 
bigger number in sequence, and repeat 
everyth ing that came before that. It's a 
bit l i ke the old song, "There Was an Old 

Woman Who Swa l lowed a F ly." 
If you cont i n u e  i n  t h i s  way l o n g  

enough, you wi l l  solve the puzzle. 

Notes 
1. As told to Susan Welsh, his mother. 
2. Manufactured by Key Curriculum Press, 1 -800-

995-MAT H. 
3. T he idea is to move increasingly larger stacks of 

pieces, to expose each next-larger (lower) piece, 
so that piece can be moved, down to the bot­
tom-most, largest piece. T he position of the new, 
growing, stack shifts back and forth between the 
target post and the other unoccupied post. So, 
label the posts A ,  B, and C, and suppose an odd 
number of pieces (seven in the set we use). T he 
stack starts out on Post A, and C is the target. 
N umber the pieces one through seven, from 
smallest to largest. 

First, move Piece #1 to Post C. This exposes 
#2, which can now be moved to Post B. Piece #1 
must then be moved back onto #2, clearing Post 
C, for the next larger piece (#3). T hen, the small 
stack of Pieces 1 and 2, must be moved onto #3, 
to clear Post B for Piece #4. Because this small 
stack is made up of an even number of pieces, 
make the first move to the post that is not your 

Figure 2 
THE I NCH-RULER METHOD 

The numbers marked on the ruler 
correspond to the size of the 
squares on the Hanoi Tower, and 
the order of the numbers gives the 
sequence of blocks to be moved. 
This diagram works for five 
square blocks. If you have seven, 
you start the pattern again at the 
beginning for #6, and once again 
for #7. 

Source: Used with permission of Sterling 
Publishing Co.,  Inc. from Mental Math 
Workout, by Michael L. Lobosco, © by 

Michael L. Lobosco, a SterlinglTamos book 

objective: in this case, Post A. This exposes Piece 
2, so it can be moved on top of Piece 3 (still sit­
ting on Post C); and then Piece 1 on top of that. 

W hen it is t ime to move this new stack of 
three pieces onto Piece #4 (on Post B), make 
the first move onto that post, since the stack 
contains an odd number of pieces. 

4. Michael L. Lobosco, Mental Math Workout (New 
York: Scholastic, Inc., 1 998). T he book gives 
instructions for how to make your own Hanoi 
Tower. 
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'And Yet It Gets Hot' 
by Thomas E. Ph i pps, J r. 
Excess Heat: Why Cold Fus io n 
Research Prevailed 
Charles G. Beaudette 
(Foreword by Arthur C. Clarke, 
Introduction by David J .  Nagel) 
South Bristol, Maine: Oak Grove Press, 
2000 
Paperback, 365 pp., $26.95 

I n the  5 th  centu ry, at A l ex a n d r i a  i n  
Egypt, a n  u n r u l y  mob of C h r i s t ian  

monks  tore  to b i t s  the  pagan fem a l e  
Neoplaton ist ph i losopher Hypatia, who 
h ad dared to c h a l l enge the  s p i r i t u a l  
hegemony o f  the C h u rc h .  I n  the 20th 
centu ry, at B a l t i more in the U n ited 
States, an u n ru l y  mob of p h y s i c i sts 
applauded to the rafters a pair of char­
acter assassins that tore to bits the repu­
tat i o n s  of e lectrochem ists Pons  a n d  
F le i schmann ,  w h o  h a d  dared t o  c h a l ­
l enge the  sc ient i f ic  hegemony of 
Physics. 

T h u s  the wor ld progresses, tw i r l i ng 
down the ringing grooves of change. 

Appa l l ed-as any good m a n  m i gh t  
be-by t h e  record o f  that May 1 ,  1 989, 
B a l t i m o re meet i n g  of the Amer ican  
Physical  Soc iety (APS), where i n  schol­
a rs reverted to savages,  C h a r l es 
Beaudette (a retired e lectrical engineer) 
has made it h i s  business to examine the 
ques t ions  of sc ien t i f i c  eth ics  a n d  
method raised b y  s u c h  behavior. H ow 
could physic ists at the top of the socia l  
and sc ient i f i c  pyra m i d  degenerate 
overn ight  i nto i n st i nctive power grab­
bers ? Was i t  fea r that  d rove them to 
insti l l  fear i n  others? 

What caused the physic ists to aban­
don at one stroke the i r  h a rd-bought ,  
ancient trad itions of  free inqu i ry, to feel 
themse l ves th reatened by honest 
research endeavors of fel low sc ientists, 
to st r i ke out  wi th  puer i l e  c h a rges of 
incompetence a n d  fraud,  rather t h a n  
face the possib i l ity of fa i l ure o f  the pre­
c ious  " n uc lear theory" on w h i c h  was 
bui lt  their house of cards? 

To provide the reader with the back­
ground needed to form h i s  own op in-
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ions  on such  matters, the b u l k  of the  
Beaudette book fu r n i shes a carefu l l y 
documented h i story of the enti re "cold 
fus ion"  episode, from its beg i n n i n g  to 
the present. 

Alas, i t  is a sorry ta le .  There are few 
heroes. Suppose academic chemists had 
ral l ied in numbers to the defense of thei r  
fel low chemists . Suppose they had stood 
up to the physic ists and said, " Hold on 
there, we are sc ient i sts too ! "  What  
would have been the  result?  Aside from 
grumbl ings among the med ia l apdogs, I 
suspect the phys ic ists wou l d  have had 
morn ing-after thoughts (as perhaps those 
Christian monks did,  when they got the 
b l ood washed off), and wou l d  have 
backed down. 

In any case, the government money 
granters and the U .S .  Patent Off ice 
would not have been cowed into craven 
surrender of a l l  independent judgment. 
There would surely among the chemist, 
if not the physicist, bureaucrats of, say, 
the Office of Naval Research, have been 

suffi c i e n t  vest iges of cou rage to fu nd 
cont i  n u  i ng i n vest igat i o n s  i nto excess 
heat production .  What a d i fference that 
would have made! 

But no, as I say, heroes in our time are 
few on the ground.  That's what our afflu­
ent society has come to : Affl uence for 
a l i ,  means  coward ice  fo r a l l .  A few 
attack dogs ru le the ch icken-roost. The 

Crushed by the attack dogs of modern physics: Martin Fleischmann (left) and Stan­
ley Pons (center) at a 1 989 meeting of the Electrochemical Society. 
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joke i s  that the dogs are cowards, too, 
the on ly  d i fference being that the i r  ski l l  
at managing retreat has not been tested. 
A soc iety of t h i s  s ta m p  gets w h at i t  
earns-and ours certa in ly  has  done l ittle 
to earn the s ingular boon of cold fusion 
energy. 

Just the Observational Facts 
To me,  the most  te l l i n g  parts  of the 

book are j u st the  p l a i n  rehears a l s  of 
observational facts, most ly  reported in 
the " underground" l iterature of what the 
author ca l l s  the cold fus ion  "ghetto . "  
Rep l i cat ions of the Pons-F le i sc h m a n n  
resu l ts,  a n d  e l uc i dat i o n s  of t h e i r  
c a l o r i metry, w h i c h  were demanded 
rhetor ica l l y  by the  phys i c i sts  i n  the i r  
1 9 89 rush  to j udgment, h ave  in  fact 
been accom p l i shed d u ri ng the su bse­
quent decade, and have been reported. 
But not reported where the self-centered 
phys ic ists look, in the ir  own exc l u s ive 
publications. 

Why not? S imply because the editors 
of those publ  ications, when not them­
selves l eaders of the a nt i -co ld-fu s i on 
vendetta, have played the coward's part 
in knuck l ing  u nder to i n t im idat ion by 
the academ ic  physic i st know- it-a i l s  of 
the attack-dog persuasion. 

In short, cold fus ion  researchers (of 
wh ich a few a re sti I I  extant) ,  both 
chem i sts and p h ys i c i sts, h ave been 
shunned and den ied commun icat ions 
access to the genera l ity of thei r  profes­
s ions ,  j ust  as they h ave been d e n i ed 
patent rights. If voodoo science authori­
ties such as the APS's a lpha attack dog 
(Dr. Robert Park) had their way, i n habi­
tants of the cold fusion ghetto wou ld be 
den ied the r ight to breathe (w i thout  
ridicule) the common air. 

And what i s  t h e i r  c r i m e ?  It u sed to 
be ca l l ed s c i e n t i f i c  c u r i os i ty. I f  you 
want  to  be cha r i ta b l e, ca l l  i t  i n s u ff i ­
c ient  respect for scientific " Authority." 
Spec if ical ly, the i nadequate respect i s  
for n uc lear  physics theory, an i nte l l ec­
tual  fiefdom that I ( long ago H a rvard­
tra i ned as a "nuc lear  phys i c i st") t h i n k  
o f  as l ow-grade i n ter i m-concept car­
pentry, do l l ed-up i n  the spec i o u s  f in­
ery of  u lt imate truth . 

A Reduction to Absurdity 
In the w h o l e  wor ld ,  there are very 

few physicists who can c la im even mod­
erate hands-on competence at calorime­
try-yet, fewer st i l l  hes itate to asperse 
the competence of c h e m i sts  exper i ­
enced in  that art. In  th is  peck order, the 
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pecked-on s q u awk not .  It is not j u st 
strange, it is a reduction to absurdity of 
two sciences. 

I n  genera l ,  the Excess Heat does a 
very good job. I do not see how an unbi­
ased reader can emerge from it without 
a conviction that the physicists, particu­
l a r l y  of the  U n i ted States, have d i s­
graced themselves, and continue to do 
so to th is  day. Not that the book argues 
i n  a n y  s u c h  b i ased fas h ion  as I have 
done here. On the contrary, it is for the 
most part d i s pass ionate, w i l l i ng  to let 
h istory speak for itself. There in  l ies i ts 
persuasiveness. 

In fact, I should have been earl ier per­
suaded if the author had cut more rap­
id ly to the chase-that is, to the facts of 
va l idation of cold fusion phenomena­
w i th l ess atte.n t ion  a l o n g  the way to 
i ssues of eth ics and method.  I bel ieve 
the author h imself i s  most interested i n  
t h e  eth ical-ph i losophical aspects of the 
case-and perhaps many readers wi l l  
share th i s  orientation . However, i f  you 
h ave c h i ld ren ,  and some of them get 
co ld  in near-te rm future wi nters, t h i s  
m ight sh ift your  central concern to cen­
tral heating-that is, from ethics to engi­
neering. 

A Staggering Omission 
In one matter, there i s  an i ncred ib le  

overs ight. One of  the  rare heroes of  the 
co ld fus ion  story, J u l i an  Schwi nger, is 
not even mentioned . From the ear l iest 
days of 1 989, th i s  Noble (Nobel)  Lau­
reate stood up  for the poss i b i l i ty that  
accepted n u c l ea r  theory m i ght  be 
wro n g, and that Pons - F l e i s c h m a n n  
m i gh t  be r ight .  I t  cost h i m  dear ly. H e  
was s h u nned b y  brai n-proud academ­
ics, he  was accused of sen i l i ty, he was 
d e n i ed p u b l icat ion of h i s  a l ternat ive 
t h e o r i e s  by  those same fanat ics­
l , 5 00-year t i m e-trave l l ed " C h r i st i a n  
mon ks"-who were both dema n d i ng 
a l ternat ive theory and denying its pos­
s ib i l ity. 

So outrageous  was h is treatment by 
ed i to rs and referees, that he res i gned 
from the APS i n  protest-surely one of 
the few honorable actions recorded of 
the who le  sord id saga. When he d ied 
soon after, h i s  obituary in Physics Today 
bare l y  touched upon h i s  concern with 
cold fus ion,  and courage shown in  th is  
matter. Yet, I venture the j udgment that 
noth ing  in h i s  e m i nently d ist i ngu i shed 
professional career became h im l ike h is  
fi n a l  days .  I f  one name cou ld redeem 

American phys ics, i t  wou ld  be that of 
Schwi nger. That that name shou ld  not 
even appear in the index of this book is 
a staggering omission. 

Among acknowledgments we read 
that t h e o r i s t  " Peter H ag e l st e i n  read 
my m a n u sc r i p t  a n d  m a d e  seve r a l  
i mportant poi nts o f  cr i t ic isms."  Shame 
on  you,  Peter, for lett i n g  that one get 
by. 

Peripheral Interactions Reviewed 
I n  a d d i t i o n  to e v i d e n c e  of P o n s ­

F l e i sc h m a n n-type c o l d  fus ion,  w h i c h  
w i t h  I itera l l y  scores o f  repl icat ions by 
McKu bre and other respected workers 
can be cons idered by now q u ite sol id, 
the book treats many of the peripheral 
data that have emerged in the past 1 0  
years i nd icati ng other types of interac­
t i o n s  of  c h e m i stry w i t h  n u c l ea r  
phys ics, s u c h  a s  e l ement  and i sotope 
tra n s m u tat ions .  Transmutat ion proofs 
by T. M i z u no in Japan and by George 
M i ley  in the U n i ted States appear to 
be j u s t  as s o l i d  as t h o s e  for c o l d  
fus ion .  

Ad m i tted ly, the  " n ew energy" f ie ld  
i s  exact ly  such as to  attract the people 

Continued on page 80 
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Renaissance Instruments That Made 
Accurate Astronomical Measurements Possible 
by  R ick  Sanders 

The Sun in the Church: Cathedrals as 
Solar Observatories 
J . L. Heilbron 
Cambridge: Harvard University Press, 
1 999 
Hardcover, 366 pp., $35.00 

Th e  i n struments  brought  to p u b l i c  
attention by this book are both beau­

tifu l and of major importance in the h is­
tory of astronomy. The first major merid­
iana (as  they are c a l l ed,  because they 
are neither sund ia l s, nor c locks i n  the 
narrow sense, but b u i l t  l i ke a camera 
obscura, to catch the Sun's image on the 
north-south, or merid ian l i ne, at noon) 
was b u i l t in 1 4 7 5  in F lorence by the 
astronomer, Paolo da l  Pozza Toscanel l i ,  
who provided Col umbus with h is  map 
to f ind the new world ;  the l ast one in  
P a lermo ( 1 7 9 5 ) ,  by astronomer  
G iuseppe Piazz i ,  whose s ighti ngs of  the 
astero id Ceres, a l lowed the great Car l  
Gauss to throw Newtonian physics into 
the garbage can forever. 

But caveat emptor, buyer beware! The 
author, He i lbron, continuously strikes a 
chord of cyn icism, and reta i l s  B lack Leg-

. end ins ignia remarks about the Church, 
whi le  m ind lessly puffing up Gal i leo. A l l  
th is  wou ld  spo i l  the book if i t  were not 
that, perhaps in sp ite of h imself, H e i l ­
bron h a s  done carefu l work o n  this h ith­
erto undeserved ly  obscure topic .  What 
a s h a m e  that H e i l b ron  seems to be 
d r iven to propi t iate some Aristote l i a n  
gods, wi th h i s  constant attacks on the 
C h u rc h ;  w h i l e  paradox ica l l y  for h i m,  
the Rena i ssance of P l aton ic ,  ant i ­
A r i stote l i a n  thought  cou ld not h ave 
occurred, nor cou ld these i nstru ments 
have been bu i lt, outside the protect ing 
confines of the Church.  

The Meridiana 
The mer i d i a n a  is not a s u n d i a l ,  

though s i m i l ar. I t  cons ists o f  a h o l e  i n  
the cei l ing of a ta l l  bu i ld ing, and a l i ne 
a long the f loor mark ing the p l aces on 
w h i c h  the S u n  fa l l s  at noon over the 
course of a year. It looks s imple enough, 
but i s  actu a l l y an amaz ing  i nstrument. 
Ask yourself  some q uest ions .  Do you 
know how to find your  l atitude, or lon-
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gi tude, the ang le  that the Earth 's a x i s  
makes with the ecl i pt ic?  D o  you know 
where north is, or south ? Do you know 
precisely when noon occurs? 

Wel l ,  if you are navigating long d is­
tances, or a i m i ng I C B M s  h a l fway 
around the world, or if you're try ing to 
land on another planet m i l l ions of mi les 
away, or trying to time an ecl i pse so that 
you m i ght  know your  l ong i tude,  or  
using lunar distances for the same-you 
had better be more accurate than what 
has become "good enough for the gov­
ernment." Look what happened to the 
H ubble Space Te lescope when some­
body thought washers from a hardware 
store were good enough when  they 
cou ld not  f ind the prec is ion-mach i ned 
ones-the pictu res were fuzzy for 
months,  and a spec i a l  t r i p  had to be 
made to f ix i t .  

Beauty Is Truth, Truth Beauty 
O n l y  a love of truth can  dr ive  t h i s  

work .  Take, for exa m p l e, G i ova n n i  
Domenico Cassin i  who used the meridi­
ana in the c h u rch of San Petron io,  i n  
Bologna, to fi nd the angle of the ecl iptic 
to with i n  a few arc-seconds !  That put  
h im in the position of  being ab le  to cure 
the headache given astronomers by the 
changing and e l u s ive i ndex of refrac-
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t ion;  and i n  fact, Cass i n i 's tables were 
used for a l most a century in France, as 
we l l as i n  I ta l y. It a l so gave h i m  the 
means for f i n d i n g  h i s  l at i tude, long i ­
tude, and the c i rcumference of  the Earth 
with great prec i s ion .  It took telescopic 
lenses and 1 50 years before these resu lts 
were surpassed ! 

Us ing the instrument i n  San Petronio, 
between 1 65 5  a n d  1 73 6, Cass i n i ,  
Grimald i ,  R icc io l i ,  and others, left u s  a 
wealth of data: 4,500 observations. 

The restorat i o n  of Tosca n e l l i 's o l d  
( 1 4 7 5 )  mer i d i a n a  a t  Santa Mar ia  d e l  
F i ore, t o  bec o m e  w h a t  another 
astronomer ca l led "the most beautifu l 
monument to astronomy i n  the world," 
was carr ied out  in 1 75 5  by the Jesu i t  
Leonardo X imenes. H e  level led h is  l i ne 
aga i nst a water bas i n  a n d  a spec i a l  
apparatus, through which a p lumb bob 
was lowered unti l a l ittle d roplet, vis ible 
i n  the l ight, sprang up  to it .  In th is  way 
X i menes thought  he cou l d  dete rm i ne 
the level to with in  half a m i l l imeter. 

Hei lbron elaborates: "The large water 
su rface suffered apprec iab le  evapora­
t ion . After fi n i s h i n g h i s  l evel l i ng, 
X i menes used h i s  apparatus for a 'pre­
c ise experiment in physics,' that is,  the 
determi nation of the rate of evaporation 
of water as a function of temperature." 

To measure the height of the ho le  i n  
t h e  cupola ,  X i menes dropped down a 
cha in ,  but  then had to b u i l d  a spec ia l  
apparatus to  compensate for the stretch­
i n g  of the c h a i n  cau sed by its own 
weight, and by temperature variations. 
L i ke Cas s i n i  before h i m, X i menes 
damped the v i brat ion of the chain by 
attach i ng spec ia l ly  shaped pl umb bobs, 
immersed in water. H i s  measurement for 
the height was the equ i va lent of 9 1  .05 
meters or 298 feet 8 t!r inches. 

Xi menes  fo u nd Tosca n e l l  i 's north­
south l i ne to  be off by 5 6' 41 " of an arc. 
He i lbron does not say-and it seems to 
be unknown-how Toscanel l i  actual ly  
determi ned th i s  l i n e .  Some c h u rches 
(but it seems not Santa Maria del  F iore), 
h ad a ho le  p ierced i n  the wal l fac i n g  
north, through which i t  was poss ible to 

BOOKS 



see the north star even i n  the day t ime, 
determ ine  the rad ius  of its d i u rna l  c i r­
cle, and a im for the center of that ci rc le  
as both determ i n i n g  the  d i rect i o n  of 
north-south, and the true l atitude of the 
churc h  in  question .  (Gottfried W. Leib­
n iz's fr iend, Francesco B ianch i n i ,  h ad 
one of these b u i l t  i n  Santa Mar ia  deg l i  
Angel i i n  Rome.) 

The close approximation of astronom­
ical north, measured in th is  way, cou ld 
then be compared with dayt ime so lar  
observations, taking an image of  the Sun  
(wh ich of  course i s  not  c lear and cr isp, 
but f l icker ing,  wi th  i nd is t i nct  bou nd­
ar ies,  more or  l ess,  depe n d i n g  on  the 
weather) a few hours before i t  h its the 
north-south l i ne, and the same amount 
of t ime after :  I f  the angle of the c hord 
joining these two images were perpendi­
cu lar  to the hypothes ized north-south 
l ine, then this l i ne was placed correctly, 
to the degree of precis ion a l lowed by the 
other measurements. 

T h i s  concern wi th  accu racy i s  not 
some k ind of perfection s ickness: Often 
one meas u rement, such as l at itude, or 
longitude, or the exact t ime of 
local noon, is taken as the base 
for a ser ies of other measu re­
ments, where smal l errors can 
soon become sign ificant. More­
over, we know that  it was 
Kepler's tireless pursu i t  of a dif­
ference of 8 "  of a n  arc, that  
enab led h i m  to revo l u t ion ize 
a l l  of  astronomy h itherto, and 
br ing  i t  back i nto l i ne  wi th  
Plato's Timaeus, after its having 
been poisoned by Aristote l ian­
ism for almost two mi l lennia.  

Measuring the Angle 
of the Earth's Axis, and 

Its Rate of Change 
One of the most i m porta nt  

things to be measured, from the 
time of Toscane l l i ,  to the end of 
the reign of the meridiana, was 
the nature of the angle of i nc l i­
nation of the Earth's axis.  Here 
aga i n ,  you were dea l i ng wi th  
an " i nvariant" which was itself 
chang ing ,  but in w h i c h  way?  
Was it cycl ica l ?  Over how long 
a period ? 

Regiomontanus 23° 28' . . .  up through 
Cass i n i ,  in 1 660, at 23°  28' 42" .  Were 
the measurements bad, or is the angle 
decreasing? Bu i ld ings of  course a lso set­
tle, some more than others, aga in  throw­
ing measurements into doubt. 

By the time of Ximenes, there was an 
agreement  among the lead i n g  
astronomers, that there was a decrease 
in the angle-but the amount cou ld not 
be agreed upo n .  X i menes had 34" per 
centu ry, w h i l e  Abbe N i co las-Lou i s  de 
Laca i l le, who compared his own obser­
vations made between 1 749 and 1 757,  
with corrected Ch i nese observations of 
the 1 3th centu ry, had 47" per century. 
W h e n  m a k i n g  these measurements ,  
astronomers a l so had to correct for a 
smal l  nutation, or noddi ng, of the Earth's 
axis,  which X imenes took as 1 5" every 
1 8.6 years, re lating to the Moon's cycle 
with that same period. 

Measuring the Ellipticity 
Of the Earth's Orbit 

Thanks to the qual ity of the meridiana 
i n  San Petron io, and thanks to Cass in i 's 
comm itment to accuracy, he was able 

to measure the (very s l ight) e l l ipt icity of 
the Earth's orbit, by measuring the Sun's 
i mage cast on the floor at the two so l­
stices, when the Sun was approximately 
at apogee a n d  per i gee : He measu red 
t h e  a p p a re n t  d i a meters of the  S u n  at 
apogee as 3 1 ' 8 " ,  a n d  for per i gee 
32 ' 1 0".  Now, the speed ing up  and slow­
i n g  down of the  S u n  d u r i n g  the year 
cou l d  no  l on ger  be att r i b u ted to an  
"opt ica l  i l l u s i o n , "  a l a  Pto l emy, but  a 
rea l  event ;  A r i stot l e's "ete r n a l  same­
ness" of the heavens, was now eternal ly 
demol ished. 

What fi n a l ly replaced the merid iana 
for accuracy, were mural quadrants, with 
telescopic s ights, and a d iameter of 6 to 
8 feet. To match the merid iana's accu­
racy, the i nstrument makers m ight have 
to take months, l itera l l y, just to d ivide a 
quarter of a c ircle i nto one second of an 
arc intervals .  Hei lbron tel ls  us about: 

" [Tl he meticulous john B i rd, who . . .  
e n g raved t h e  most  d e l i cate l i n e s  o n  
h i s creat i o n s  o n l y  i n  the  morn i ng, i n  
t h e  s p r i n g  o r  i n  t h e  fa l l ,  wi th  a com­
pass h e  h a d  set the  n ight  before and 

a l lowed to  come into fu l l  ther­
mal equ i l ibr ium with the p iece 
u nder construct ion . He would 
a l l o w  but one a s s i s t a n t  to 
work with h i m, l est the com­
b i n e d  body h eats  of severa l 
should expand the l i m b  dur ing 
d iv is ion"  (p .  259) .  

Let us  get our schools back to 
where they m ight i n sp i re such 
students! 

We h ave to t h a n k  H e i l bron 
for b r i n g i n g  these i n stru ments 
to p u b l i c  attent i o n .  B ut, once 
aga in ,  we m ust warn readers to 
" mine" th i s  book, throwing out 
the d ross .  j udge the m i n d  of 
Hei lbron by what he says about 
the great and lovable johannes 
Kepler (p. 1 0) :  

"The son of a 'vicious, inflexi­
ble, q uarrelsome' mercenary and 
a woman later tr ied as a witch,  
Kepler wou ld have led the l ife of 
the s n a r l i n g  l i t t le  dog he took 
h i m se l f  to be were i t  not for a 
system of state education in the 
Duchy of Wuertemberg . . .  " !  

Hei lbron gives the figures for 
the angle going back to Pytheas 
(360 B . C . )  a n d  E ratosthenes  
(200 B.C.), Ptolemy 23° 5 1 '  20"; 
Albategno (969 A .D . ) ,  23° 3 5 ' ;  

The meridiana at the Duomo o f  Palermo, showing the 
Sun. At noon in the spring, it is in Ta urus, and in the 
summer, it is in Virgo. 

This  book leaves many leads 
to be e x p l o red, so buy it a n d  
have fun !  A project on Cass in i ,  
for one, wou ld no doubt be rich 
in  consequence. 
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An Imaginative Look at 'What Is Life?' 
b y  Ron Castonguay 

The Rainbow and the Worm: 
The Physics of Organisms 
Mae-Wan Ho 
River Edge, N.J.: World Scientific, 1 993 
(reissued 1 998) 
Paperback, 202 pp., $21 .00 

Th i s  is a far more important book than 
the title and offic ia l  affi l iation of the 

author ( D i rector, B i oe l ectrodynam ics 
Laboratory, Open U n iversity, Eng land)  
would suggest. It starts by re-posing the 
quest ion of Erwin Schrodi nger's 1 944 
book What is L ife?: "How can the events 
i n  space a n d  t i m e  w h i c h  take p l ace 
with i n  the spat ia l  bou ndary of a l iv ing  
organism be accounted for by  the  laws 
of physics and chemistry?" 

H owever, Dr. Ho immediate ly j udos 
Schrod inger's reduction ist formu lation .  
F rom the start, she inc l udes " knowi ng  
consciousness" as necessary to a defin i­
t ion of l ife, stati ng that " [she isl far from 
i m p l y i n g  that  consc iousness must be 
'reduced' to physics and chemistry," but 
rather the obverse. Then she notes that 
the scientif ic ground for th i s  issue are, 
specifica l l y, thermodynamics and quan­
tum p h ys ics ,  in d i st i nct ion to s i m p l e  
chemistry and physics. 

Thus, hav ing reform u l ated the issue 
as " l ife, inc lud ing consciousness, being 
accounted for by thermodynamics and 
quantum theory" (my formu l ation),  she 
answers, i n  the course of the book, "Yes, 
but. . . .  " 

Yes ,  but  what  a " B  UT" ! The ent i  re 
f ield of thermodynamics is complete ly  
reformu lated as "a  thermodynamics of 
organized complex ity," removi ng com­
p l ete l y  the  i n fam o u s  Second Law. 
A l though she reta ins the term "thermo­
dynamics,"  her reformu lat ion reduces 
thermal energy, heat, to the lowest and 
most u n i mportant, u n i nterest i n g  type 
of energy, the t r iv i a l  case .  H e r  
approach to quantum mechan ics i s  less 
d rastic, but sti I I accompl  ishes a much 
needed cleansing of  the  (Solvay, e t  a l . )  
stables. 

Some Enticing Bits 
This is a spare, tight book, very com­

pact and dense in i ts arguments (there 
a re o n l y  1 83 pages of text, and these 
include diagrams and notes), and it can-

78 Fal l 2000 

not be usefu l l y  summarized. I t  must be 
read, and, to be properly appreciated, 
studied.  Thus, rather than attempt ing a 
s u m mation or a review, I w i l l  extract 
b i ts here and there as your hors d'oeu­
vre: 

• the extreme sens i t i v i ty a n d  eff i ­
c iency  of energy transduct ions ,  as  
exempl ified by  the  sensit ivity of  v isua l  
apparatus to a s ingle photon; 

• "the coord inated spl itt ing of 1 020 

individual  molecules of ATP" i n  a mus­
c le  contract ion,  and i ts near 1 00 per­
cent energy efficiency; 

• a reprise of the Second Law, with a 
d i g  at Leo Sz i l ard's so l u t i o n  of the  
Maxwel l's Demon problem; 

• self-organiz ing systems, espec ia l ly  
coord i nated systems of  i n ter lock i  ng ,  
cascad ing spat ia l  and temporal d imen­
sions; 

• catenat ion of l iv i n g  processes i n  
t ime with characterist ic t imes, rang ing 
from 1 0- 1 4  to 1 07 seconds  (photon 
absorpt ion to c i rcan n u a l  rhyt h m s ) ;  a 
s i m p l e  m u sc l e  contract ion  conta i n s  
cycles of 1 0-3 to 1 06 seconds; 

• thermal  versus organ ized energy 
f l ows ;  free en ergy vers u s  " s tored " 
e n e rgy i n  orga n i s m s  a n d  t h e  b i o ­
sphere; energy storage i n  organ isms of 
m u l t i p l e  leve l s  a n d  types ( however, 
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D r. H o  a s s u m e s  t h at o n l y  outer 
va lence e l ectrons  a re i nvolved in  l i v­
ing processes ) ;  

• "Seventy-three Octaves of  Nature's 
Music" (matter-energy frequency ranges 
in organ isms); 

• "Coherent Exc itation" ;  "Non-equi­
l i br ium Transit ions to Dynamic Order"; 
comparisons with l aser, tun ing; 

• "The standard procedure is to grind 
up the organism . . .  to a pu lp  . . .  sepa-
rate out the different 'factions' . . .  extract 
. . .  and to pu r i fy . . .  d i sso lve i n  . . .  
double d isti l l ed deion ized water," and 
voila, no structure i s  found ! ;  

• " I f  we l et th i s  [reduct ion istl l an­
guage dominate our thoughts . . .  it w i l l  
surely reduce us  a l l  to id iots" :  

• "RNA and espec ia l ly  DNA are also 
enormous d ielectric molecu les that can 
susta i n  coherent exc ited modes which 
may . . .  determ i n [el which genes are 
transcribed or translated . "  

· "nerve cel ls grow i ng i n  cu lture wi l l  
respond to  e lectr ica l f ields as weak as 
0 . 1  v/cm-s i x  orders of magn i tude 
be low the  pote n t i a l  d i fference . . .  
across membranes. "  

• "organ i s m s  a re i n  genera l  much 
more sensit ive to  weak magnetic fields 
t h a n  to weak e l ectr ic  fie ld s " ;  " stat ic 
magnetic f ie lds . . .  have very d ifferent 
effects from osc i l l at ing . . . .  " ;  

Gratitude to  Fritz Popp 
D r. Mae-Wan Ho is D i rector of the 

B i oe l ectrodynamic  Laboratory, and a 
member of the B i o l ogy Department at 
the Open U n iversity, Walton Ha l l ,  U . K. 
An eminent and respected British scien­
t i st, she gai ned her P h . D .  in biochem­
istry at Hong Kong U n iversity and held 
a post-doctora l fe l l owsh i p  at the U n i ­
vers i ty o f  C a l i fo r n i a .  S h e  w a s  Sen ior  
Research Fe l low at the  U n ivers ity of  
London before jo in ing  the Open U n i­
versity in 1 976. 

She c i tes a 1 985 l ecture by German 
b i ophys ic ist  F r i tz Popp (whose work 
has been frequently noted i n  27 st Cen­
tury) l as po int ing  her  i n  the d i rect ion 
where "everyt h i n g beg i n s  to make 
sense." 

Speaking of long-range cel l u lar com­
m u n icat ion,  by mea n s  of b iophotons, 
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Mechanical work 
(by muscle, cytoskeleton, 
protoplasmic flow, etc.) 

Electrical work 

Heat generation 

Osmotic work 
(proton gradients, ion pumps) 

Sensory functions 
(detecting light, sound, pressure 
etc.) 

Active transport 
(ions, substrates, metabolites) 

ADP 

hv 

I / � � 
I Oxidation of \ � carbohydrates, 

fats, and proteins � 
Electron transport in 
oxidative 
phosphorylation 

Electron transport in 
photosynthetic 
phosphorylation 

� --+ -,, / 
HO'S DIAGRAM OF THE COUPLED CYCLES OF LIFE, 

OR EN ERGY FLOW IN LIVING SYSTEMS 

Source: The Rainbow and the Worm, p. 51 

she describes movies of l iv ing embryos 
( l a rva) f i l med u nder po lar i z i n g  l i ght ,  
with certa i n  apparatus and techn ique, 
which produce a mu lt icolored d isp lay 
of function . "Muscle bands switch from 
bri l l iant  turquoise to br ight verm i l l ion 
[as they contract] . . .  the egg yolk sh im­
mers a du l l  chartreuse . . . .  " Hence, the 
title. 

Show i n g  an h i stor i c a l  depth ,  H o  
refers to the fi rst stud ies o f  b iophoton 
emission by Alexander G u rwitsch .  O n  
entropy, i n fo rmat ion  theory a n d  t h e  
Shannon thesis,  s h e  ca l l s  i t  i rreconc i l ­
able from an  "objective" standpoi nt. I n  
her d iscussion of time, s h e  approaches 
the concept of " s i m u l tane ity of eter­
n i ty" from a q u a n t u m/p h i losop h i c a l  
perspective. 

I t  is c l ear  that  D r. H o's th i n k i n g  
coheres with 2 1 st Century's i n tegrated 
approach to biology and physics. 

The profund ity of H o's ideas can be 
i l l ustrated by some additional q uotes: 

" . . .  [ I l f thermod y n a m i cs were to 
apply to l iv ing systems, i t  must apply to 
indiv idual  molec u l es ,"  thus, thras h i ng 
the very idea of "statist ica l "  thermody­
namics.  She asks " how can individual 

quantum molecular machines function 
in collective modes extending o ver 
macroscopic distances?" And answers, 
" . . .  one of the raisons d'etre of deve l­
opment is to set up nested h ierarch ies of 
space-t ime doma ins  where local equ i ­
l ib r ium can be maintained i n  a macro­
scop i ca l l y  non-eq u i l i b r i u m  system . "  
And lastly, " . . .  the conti nu ity between 
the l i v ing  and the non- l iv i ng, which is 
my thesis ."  

H igh flying for a professor at a B ritish 
un iversity! 

Ho isn't without her weaknesses. She 
does not come close to comprehend ing 
the i ntensely pol it ical nature of the h is­
tory of science, and the distortions, fab­
r ica t ions ,  a n d  p u re l i es that l a rd the 
sta nda rd vers i o n-for example,  she  
takes the  legend of  James Clerk Maxwel l  
a t  face value. 

T h i s  m ay be why Dr. H o  i s  s u bject 
to s o m e  A q u a r i a n  l e a n i n g s .  T h i s  i s  
more evident  i n  h e r  other, l ater work 
Genetic Engineering, Dream or Night­
m a re, B ra ve New World of Science 
and Business. The re,  she obj ects to 
g e n e t i c  e n g i neer i n g  on a na ive 
" North/South" po l i t ical  basis, and a l so 

on a s c i en t i f i c  bas i s ,  say i ng  that  the  
science i s  dangerous i n  itself, because 
it d i rect ly breaches the natura l .  cross­
species genetic barr iers .  B ut, l i ke fi re, 
what  is d angerous  can ,  p roper ly  u t i ­
l i ze d ,  be  of i m me n s e  benef i t  to 
mank ind .  

Thus ,  she has t ies  to  the G reens, and 
has served as a spokesman for them on 
genetic engineering issues. This connec­
tion, I bel ieve, has a lso led her to a fool­
ish (one h opes merely n o m i n a l )  ant i­
nuclear stance. 

Ho has  yet to fu l l y u nderstand  that 
one cannot defi ne the l aws of the un i ­
verse, and ignore the ex i stence of the  
h uman beings do ing  the i nvestigat ing.  
Her G reen procl iv it ies do not deny the 
h u m a n  i n ves t i gator  d i rect l y, but 
m erely t h a t  i n ve s t i gator 's  i m p l i c i t  
va lue a s  creature created i n  the image 
of God.  

Notes � ____ �� __ �������_ 
1 .  See for example, the series of historical articles 

on Alexander Gurwitsch and his work, which 
appeared in the Summer 1 998, Fall 1 998, Win­
ter 1 998-1 999, Summer 1 999, and Fall 1 999 
issues of 21st Century. See also a report on the 
Second International Alexander Gurwitsch Con­
ference in the Spring 2000 issue. 

Did you miss these 

21 st CENTURY 
SCIENCE & TECHNOLOGY 

articles on the new, 
non-reductionist biology? 
• Vladimir Voeikov, Ph.D.,"The 

Scientific Basis of the New 
Biological Paradigm" 
-Summer 1 999 

• Michael Lipkind, "Alexander 
Gurwitsch and the 

Concept of the Biological Field" 
(appended "Remarks on 
Gurwitsch's Method," by 
Lyndon H. LaRouche, Jr.) 
-Part 1 :  Summer 1 998; 

Part 2: Fall 1 998 

• Alexander and Lydia Gurwitsch, 
"Twenty Years of Mitogenetic 
Radiation: Emergence, 
Development, and Perspectives" 
-Fall 1 999 

Back issues are available at $5 each 
postpaid ($6 foreign). 

. 

Order from 
21st Century" P.O. Box 16285, 
Washington, D.C. 20041 
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NEW FROM SPRINGER 

For most people the Mir space station is 

synonymous with calamity-a fire, 

collision with an unmanned Progress M-

34 supply vehicle, and countless less l ife­

threatening technical failures. 

Unfortunately that tends to eclipse the fact 

that the American and Russian space 

agencies successfully co-operated on the 

project for six years. NASA astronauts 

and Russian cosmonauts worked together 

to overcome mechanical and engineering 

breakdowns, cultural differences, political 

crises, and mistrust to contribute signifi­

cantly to scientific advancement. 

Challenges of Human Space Exploration is 

the untold story of the Shuttle-Mir program, 

describing, in detail, and in the words of the 

astronauts who lived aboard Mil', the major 

scientific achievements of the program. It 

includes lessons learned about reducing 

risks and stress, and the implications for the 

forthcoming International Space Station. 

For more information, please visit the 

book page on the Springer web site. 

2000/259 PP., 124 ILLUS.jSOFTCOVER/$44.95 
ISBN 1·85233-20Hl 
SPRINGER PRAXIS SERIES IN ASTRONOMY AND 

SPACE SCIENCES 

To Order: 
CAll: TolI·Free 1-80Q.SPRINGER, 8:30 AM · 5:30 PM ET: 

80 

Please mention 52916 vwhen ordering by phone. 

EMAIL: orders@springer·ny.com 
Outside North America orders@springer.de 

WEB: Use the cart on the Springer Web site. 

10/00 PROMOTION #52916 

� ,�oJ!J Springer 
1114) 
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Cold Fusion 
Continued from page 75 
w h o  i n  a n  ea r l i e r g e n e rat i o n  s o l d  
patent med i c i ne o u t  o f  the back o f  a 
wagon-a nd o n e  m ight  say  today's 
woods are fu l l  of the l i neal he i rs and 
assigns of such mountebanks. ( I  th i n k  
I cou ld  name more t h a n  one, b u t  a m  
n o t  s u re enough t o  c h a n ce the l aws 
of l i be l . )  One can not in a l l  honesty 
take the easy way of the APS attac k 
dogs by ass ign i n g  to the lot  of them 
t h e  ro le  of c h a r l a t a n s  o r  t h e  s e l f­
de luded . L i fe is not that s imp le .  One 
has to be se lect ive and exerc ise the 
I i tt le  gray cel l s .  I f  science and sc ien­
t i f ic  commun ication were work ing as 
they should, the normal processes of 
e rror correct ion  wou I d  be fu nct ion­
ing  i n  th i s  f ie ld-but the attack dogs 
have prevented that. 

Consequently, most of the errors of 
the Establ i shment are strong ly  on the 
side of negat iv ism. Even the chemists, 
after 1 0  years, remain ignorant of the 
dawn of t h e i r  new empowerment .  
From habit  they cont inue passively to 
submit to the physicists' peckings. One 
fee l s  l i ttl e sympathy for them . I t  i s  the 
p l a i n  people of the wor ld ,  v ict ims of 
scientific cowardice and i nanition, one 
feels sorry for. 

And, w h i l e  i n  th i s  mood of regret, 
l et us not o m i t  to s h ed a tear  fo r 
America, which opened the 20th cen­
tu ry as the l and  of act ion ,  p rogress, 
hope, freedom, and Yan kee i ngenu­
ity-land of  Ed ison and Tesl a, magnet 
to the world's  f inest i nte l l ects-and 
c losed it as an affl uent arthrit ic,  from 
w h i c h  i ts most o r i g i n a l  m i n d s  h a d  
fled abroad. 

I am glad I read th i s  book and can 
recommend it  without reserve to any­
o n e  not s u bject to apop l exy. For, i f  
y o u  a re l i ke me,  i t  w i l l  m a k e  y o u  
f i g ht i n g  m a d .  L e g e n d  h a s  i t  t h a t  
G a l i l eo, crushed b y  papa l authority 
and cons i gned to house ar rest, was 
heard to mutter, "and yet i t  moves." 
In the  same s p i r i t ,  P o n s  and F l e i s­
chmann,  crushed by modern physics 
authority and cons igned to Coventry, 
may be heard to mumble, "and yet i t  
gets hot ."  

Or. Thomas Phipps, a retired physi­
cist, describes himself as a certified 
heretic in the field of modern theoreti­
cal physics. 
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AMERICAN 
ASTRONAUTICAL SOCIETY 

BOOKS ON SPACE 
Prospects for Interstellar Travel, By 
J.  H. Mauldin, 1 992, 390p, Hard Cover 
$50 

The book reviews most of the seri­
ous published literature on interstellar 
travel and is a source book for profes­
sional and amateur scientists and engi­
neers, educators and students seeking to 
study a problem that integrates many 
fields. The book also advances the litera­
ture with new ideas and findings and pro­
vides novel tools for understanding the 
scope of the problem. Extensive bibliog­
raphy. Index. 

Working in Orbit and Beyond: The 
Challenges for Space Medicine, Ed. ,  
D.  B .  Lorr, V. Garshnek, C. Cadoux, 1 989, 
1 88p, Hard Cover $22.50, Soft Cover 
$1 7.50 

Topics covered are: the differences 
in normal physiology and adaptation to 
zero gravity, the special hazards of life 
and work in space, their countermea­
sures, and future challenges in space 
medicine. 

BOOKS ON MARS 
These volumes provide a blueprint 

for manned missions to Mars and a 
continued presence on the planet's 
surface, including what technology is 
required, and what kinds of precursor 
missions and experiments are required. 

The Case for Mars III ,  Strategies for 
Exploration,  Consists of two volumes. 
Ed., C. Stoker, 1 989 

Part I ,  General Interest and Over­
view, 744p, Hard Cover $37.50; Soft 
Cover $27.50. 

Part II, Technical, 646p, Hard Cover 
$35; Soft Cover $25. 

The Case for Mars I I ,  Ed., C. P. McKay, 
1 985, Second Printing 1 988, 730p, Hard 
Cover $30; Soft Cover $20 

The Case for Mars I, Ed. ,  P. J. Boston, 
1 984, Second Printing 1 987, 348p, Hard 
Cover $45 

The NASA Mars Conference, Ed. D. B. 
Reiber, 1 988, 554p, Hard Cover $25; Soft 
Cover $ 1 5 .  

ORDERING INFORMA TION 
All orders must be prepaid by check or 
money order. Please send orders to the 
address indicated below. For postage and 
handling add $5.00 for the first book and 
$1 .00 for each additional book ordered. 

Ask for free brochures listing other titles. 

Order from Univelt, Inc., P.O. Box 
281 30, San Diego, CA 921 98. 

Tel. (61 9) 746-4005; Fax. 746-31 39 

BOOKS 






	TCS_F_00_81
	TCS_F_00_82
	TCS_F_00_batch_OCR
	TCS_F_00_01
	TCS_F_00_02
	TCS_F_00_03
	TCS_F_00_04
	TCS_F_00_05
	TCS_F_00_06
	TCS_F_00_07
	TCS_F_00_08
	TCS_F_00_09
	TCS_F_00_10
	TCS_F_00_11
	TCS_F_00_12
	TCS_F_00_13
	TCS_F_00_14
	TCS_F_00_15
	TCS_F_00_16
	TCS_F_00_17
	TCS_F_00_18
	TCS_F_00_19
	TCS_F_00_20
	TCS_F_00_21
	TCS_F_00_22
	TCS_F_00_23
	TCS_F_00_24
	TCS_F_00_25
	TCS_F_00_26
	TCS_F_00_27
	TCS_F_00_28
	TCS_F_00_29
	TCS_F_00_30
	TCS_F_00_31
	TCS_F_00_32
	TCS_F_00_33
	TCS_F_00_34
	TCS_F_00_35
	TCS_F_00_36
	TCS_F_00_37
	TCS_F_00_38
	TCS_F_00_39
	TCS_F_00_40
	TCS_F_00_41
	TCS_F_00_42
	TCS_F_00_43
	TCS_F_00_44
	TCS_F_00_45
	TCS_F_00_46
	TCS_F_00_47
	TCS_F_00_48
	TCS_F_00_49
	TCS_F_00_50
	TCS_F_00_51
	TCS_F_00_52
	TCS_F_00_53
	TCS_F_00_54
	TCS_F_00_55
	TCS_F_00_56
	TCS_F_00_57
	TCS_F_00_58
	TCS_F_00_59
	TCS_F_00_60
	TCS_F_00_61
	TCS_F_00_62
	TCS_F_00_63
	TCS_F_00_64
	TCS_F_00_65
	TCS_F_00_66
	TCS_F_00_67
	TCS_F_00_68
	TCS_F_00_69
	TCS_F_00_70
	TCS_F_00_71
	TCS_F_00_72
	TCS_F_00_73
	TCS_F_00_74
	TCS_F_00_75
	TCS_F_00_76
	TCS_F_00_77
	TCS_F_00_78
	TCS_F_00_79
	TCS_F_00_80

	TCS_F_00_83
	TCS_F_00_84

