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EDITORIAL 

Reverend Moon and the 
'Unity of Sciences' Cult 

I n 1972, the Reverend Sun Myung 
Moon, better known in contemporary 

circles as the Mephistopheles of 
Poontang, took over the franchise on the 
U nity of the Sciences movement. The 
latter, a cult operation as evil as Moon's, 
but more intellectually damaging, was 
founded in the mid-1930s under leader
ship of john Dewey, Bertrand Russell, 
and Otto Neurath of the Vienna Circle of 
logical positivists. In the 19505, it 
merged with Robert M. Hutchins's 
U niversity of Chicago publishing opera
tions to become the International Ency
clopedia of Unified Science. Thomas S. 
Kuhn's The Structure of Scientific 
Revolutions was one of its more suc
cessful ventures. 

It would be wrong to suppose that 
the many Nobel Prize-winners and 
other leading scientists, who have 
graced the dais at the annual Reverend 
Moon-sponsored International Con
ferences on the Unity of the Sciences, 
were merely taking advantage of a nice 
honorarium and a chance to sound off 
in public. 

Some, like physicist Eugene Wigner, 
for example, or the neurophysiolOgist, 
Lord Edgar Douglas Adrian, were per
fectly witting in what they were about. 
Much more so, than the psychologically 
damaged Korean preacher, who calls his 
religious vision in a North Korean tor
ture cell "my brainwashing," and never 
misses a chance to remind his audiences 
that the highest truth is that the male and 
female sex organs fit together-"unity." 
(Yes, he would be a joke, were it not for 
the fact that he owns, or is right now 
buying up, a good chunk of the U .S. 
Congress, the President of the U nited 
States, and a spectrum of religious fig
ures from jerry Falwell to Louis 
Farrakhan-paid for by the flow of dirty 
money from the drugs and arms trade 
that has financed the rise to prominence 
of the Moon cu It.) 

It is only possible to make sense of the 
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. curious marriage of the Reverend Mo�n 
with the leadership of world science, by 
taking a step back in history to examine 
some developments which will strike 
the typically miseducated college gradu
ate as rather strange. We will be pub
lishing the full case in the' near future. 
We have only the space here for the 
short version. Every word we write is 
carefully researched and documented. 
So pay attention, and keep an open 
mind. If you should discover that your 
college educatior was largely a con
sumer fraud, there will be plenty of time 
later to bring the lawsuit. 

The Moon cult and .the Unity of the 
Sciences Movement are two operations 
spun out of a London thinktank in the 
early part of the 20th century, known 
variously as the Coefficients Club, the 
Roundtable, and Milner's Kindergar\en. 
Leading strategists included Lord Robert 
Cecil, Lord Alfred Milner, Leo Amery, 
Halford Mackinder, H.G. Wells, and 
Lord Bertrand Russell. The problem fac
ing them was how to maintain the 
power of a maritime-based, financier 
oligarchy, in a world threatened by the 
growing industrial strength of' the 
United States, Germany, France, and, 
japan. World War I was their first big 
project; the failed League of Nations the 
.second. 

The Program 
In ' 1928, their propagandist Wells, 

issued the program of the grouping in 
a book titled The Open Conspiracy. 
The plan, openly discussed, was to cre
ate a "new world religion" that would 
chan nel the power of self-sacrifice, 
characteristic, of religious zeal, into 
implementing the goals of the conspir
acy. These were, as summarized by 
Wells: 

"Firstly, the entirely provisional 
nature of all existing governme,nts, and 
the entirely provisional nature, there
fore, of all loyalties associated there
with: 
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"Secondly, the supreme im
portance of population control 
in human biology and the pos
sibil ity it affords us of a release 
from the pressure of the strug
gle for existence on ourselves; 
and 

"Thirdly, the urgent necessity of 
protective resistance against the 
present traditional drift towards 
war." 

The first action of the "Open 
Conspiracy" was to be the cul
tivation of a mass-based peace 
movement .  It began at Oxford 
U niversity, and spread among 
student popul ations in Europe 
and the U .S.A.  in the 1 930s, in 
the form of a solemn, signed 
pledge never to participate in 
any war, and refuse service if 
drafted. 

was to prove that universal 
genius was impossible, human 
creativity did not exist, and the 
mind is only a col lection of logi
cal elements (which artificial 
intell igence would later attempt 
to replicate out of electronic 
spare parts). 

Russell's dilletantish excur
sion s  in to phil osophy were 
consistent  with the program of 
the Machian-influenced logi
cal positivism of the Vienna  
Circle, and J ohn Dewey's prag
matism. The denial of the syn
thetic a priori, i.e. creativity, 
and  consequent  reduction of 
a l l  knowledge to mere logical 
formalism, is the common fea
tu re of both systems. 

The organizer of the move
ment, which later became 
known as Moral Re-Armament, 
was an American preacher 
turned British intelligence agent, 
named Frank Buchman. He was 

The Reverend Sun Myung Moon, known to some as 
the Mephistopheles of Poontang. 

I n  1935, refugee members of 
the logical positivist Vienna 
Circle joined with a collection (')f 
American Trotskyists grouped 
around John Dewey in the first 
meetings of the U nity of Sciences 
movement in New York. At a 

an ardent admirer of Hitler, and includ
ed Gestapo chief Himmler and Rudolf 
Hess in his membership l ists. But 
Buchman was also supported by the 
Archbishop of Canterbury, and included 
Edward V I I I ,  when he was Prince of 
Wales, as a member. I n  the U .S.A., his 
pre-war supporters included movie 
mogul Louis Mayer, Los Angeles Times 
publisher Harry Chand lee, and David 
Dubinsky of the International Ladies 
Garment  Workers U nion. 

After World War I I , B uchm a n 's 
Moral Re-Armament emerged as a ma
jor cold war vehicle, particularly in 
Western Europe and the Far East. His 
1949 conference in Switzer land was 
attended by European pari iamentari
ans and a bipartisan delegation of the 
U .S. Congress, flown in by military 
aircraft. 

Moon's Korean ministry got plugged 
into Moral Re-Armament at the time of 
the Korean War, or before. After the war, 
the small Moon operation was picked 
up by military intelligence circles con
nected with the notorious MK-ultra pro
gram for psychedelic drug experimenta
tion, and Tavistock-originated group 
dynamics programs for social manipula
tion. He was set up in the United States, 
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under highest level intelligence cover, in 
the early to middle 1960s. 

The Cult of Science 
Apart from the mass peace move

ment, the other side of the Open 
Conspiracy involved science in two 
ways: 

First, to build a weapon of mass 
destruction so terrible it could be used to 
force nations to forego their sovereignty. 
Wells's Hungarian disciple, physicist 
Leo Szilard, played the leading role in 
this. Szilard was the real-life model for 
Dr. Strangelove in Stanley Kubrick's 
famous film of that name, and also the 
lifelong friend and political adviser to 
Eugene Wigner.1 

Second, to turn biology from the sci
ence of life into a branch of inorganic 
physics.2  

To accomplish this, i t  was necessary 
to first degrade the scientist's conception 
of himself. Another member of the 
Coefficients Club, Lord Bertrand Russell, 
played the key role in this. Russell was a 
product of the Cambridge Aristotelian 
Society. His early career was built on an 
absurdly incompetent attack on philoso
pher Gottfried Leibniz3 and Carl 
Friedrich Gauss's greatest student, 
Bernhard Riemann. The essence of it all 

1938 meeting at the University of 
Pennsylva nia, with Russel l in atten
dance, the U nity of Sciences movement 
was launched in earnest. 

Th is was the operation that the 
Reverend Moon's U nification Church 
incorporated under its wing in 1972. 

Dr. Strangelove, meet the Reverend 
Moon. 

-Laurence Hecht 
Notes ____________ _ 

1. Wells had already foreseen the use of an atom
ic weapon in a 1 913 work of fiction, based on 
physical chemist Frederick Soddy's 1 908 The 
Interpretation of Radium. Its realization was 
made possible by the collaboration of Szilard 
and Eugene Wigner in winning Einstein's back
ing for a letter urging President Roosevelt to 
begin research on an atomic bomb, arguing 
with no basis in fact, that Hitler was about to 
develop one. Very few of the scientists working 
on the Manhattan Project as a patriotiC duty 
knew that some people actually intended to 
find a way to use the bomb before the war was 
over. 

2. Niels Bohr's colleague Max Delbruck and physi
cist Szilard, who reinvented himself in the post
war period as a molecular biologist, were crucial 
players. The Cold Spring Harbor Laboratory, 
founded by Harriman family funding in the 
1920s to promote the "perfection of the race" 
through eugenics, was the center of this effort in 
its early days. 

3. Russell claimed to have comprehended all of 
Leibniz's philosophy under five logical premises, 
which he (Russell) had discovered. Finding that 
almost none of Leibniz's published work was 
consistent with the five premises, Russell decid
ed that Leibniz was lying about what he really 
believed. 
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Barry Fell Disputed 

To the Editor: 
Your authors continue to promote 

Barry Fel l 's ideas about ancient scripts 
and languages and associated c laims 
about early human history, as summa
rized by Julian Fel l. In the Winter 2001 - . 
2002 issue, for example, these ideas fea
ture in artic les and comment on pp. 5-7 
(Coleman, J .  Fel l [ letter to editor and 
reply]), pp. 6-7 (LaRouche [IIMetalingual 
Decipherment :  The Implications of 
Sumerian"), and pp. 54-58 ( Perfect 
["Pitcairn Is land Petrogl yph De
ciphered"]) . 

Your readers should appreciate that 
Barry Fel l ,  a professional academic in an 
unrelated field, was only an amateur 
enthusiast in respect of historical linguis
tics. He was an accomplished language
learner and taught himself very many 
facts; but he never demonstrated gen
uine understanding of the discipline and 
in particular adopted comparative meth
ods which have long been abandoned 
by linguists because they are demonstra
bly unreliable. 

In  addition, his identifications of pho
netic values for symbols such as those 
presented by Perfect (pp. 54-55), and his 
decisions as to the direction in· which 
symbols should be read are inadequate
ly grounded. His fol lowers have contin
ued in the same vein. Rightly, none of 
this material has been accepted by the 
scholarly community. This is not a lways 
made clear by your authors, who have 
their own views, but who might at least 
acknowledge that virtual ly no one with 
the relevant expertise shares these 
views. My main goal in writing is to 
redress this. 

Specifical ly:  
( 1 ) There are no accepted cases of 

Ogam script either (a) outside the tradi
tional Celtic l ands or (b) with the modi
fications proposed by Barry Fel l ,  stil l less 
both (Coleman, p. 5).  

(2) Nyland's work involves implausi
ble, inadequately supported hypotheses 
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and unwarranted extrapol ation from 
data. See my review of his book on 
Amazon (Coleman, p. 5). 

(3) Similarities of vocabulary between 
languages such as Basque, Georgian, 
Shoshone, Tamil, etc., which appear 
genetica l ly  unrelated and can not be 
shown to have experienced serious con
tact in historic times, have always been 
fou�d to be (a) unsystematic, (b) not sup
ported by shared grammatical  ·or other 
structural features, and (c) within the sta
tistical ly reasonable I imits of chance 
resemblance. This means that the default 
analysis must be that they are accidenta l .  
I a m  happy to refer readers to explana- . 
tions of (a), (b), and (c) U. Fel l ,  p. 7). 

(4) The expression lithe obvious func
tiona l  continuity of the Sumerian 
cuneiform to the Sumerian culture" 
appears obscure, and it is thus impossi
ble to assess what this might indicate 
(LaRouche, p. 6). 

(5) Although Sumer quite probably 
had contact with Dravidian -speaking 
cultures, it has not been shown that it 
was an offshoot of any such culture 
(LaRouche, p. 6). 

(6) The c l aims derived from 
Herodotus, who did not know of Sumer 
specifical ly, involve l arge amounts of 
extrapolation, which is not made at a l l  
c lear (LaRouche, p. 7). 

(7) The theory of an "Aryan I nvasion" 
of South Asia is contentious and the mat
ter is complex. For instance, the l an
guage written in the Indus Val ley Script 
has not been identified; it might be 
Dravidian or Indo-European, (or some
thing else again) (LaRouche, p. 7). 

(8) There are no accepted cases of 
ancient written Dravidian outside South 
Asia (LaRouche, p. 7). . . . 

Mark Newbrook 
Senior Lecturer in Linguistics 

Monash University 
Victoria, Australia 

morcusporcus@hotmail.com 

Julian Fell Replies 
Newbrook raises a number of issues 

that I may address. His response is c las
sical ly linguistics establ ishment, and 
contains the usual f lat  arguments that we 
have dealt with for years, a lthough it  is a 
pleasure for once to deal with a gentle
man correspondent who does not resort 
to personal and defamatory invectives, a 

21 st CENTURY 

regrettably frequent occurrence. 
An early c laim of the linguistic estab

lishment used to be that Barry Fell was 
unqualified, but they have eventual ly 
acknowledged that his language knowl
edge was both broad and deep. The next 
step was to c laim that although it was in 
fact huge, his knowledge was unstruc
tured and unsophisticated, as evidenced 
by his lack of a linguistics degree, and 
lacked "genuine understanding." My ini
tial response would be to point out that a 
degree is not a measure of capability so 
much as it is proof of having attained a 
specified level of rote competence. It is a 
certification that one is inducted into the 
ranks of the status quo. Lacking a driver's 
license does not mean you cannot drive, 
nor does having a driver's license prove 
that you are an outstanding driver. 

I would point out that Val lency, 
Champol lion, Rawl inson, Ventris-in 
fact, most of the great epigraphers-al l  
lacked degrees in linguistics. On the 
other hand, very few significant deci
pherments have been achieved by per
sons with linguistic degrees. 

The etymological method of deci
pherment has been little used in the 
past, as previous decipherments have 
concentrated on unknown scripts for 
which a bilingual match had been 
found. The use of word roots for deci
pherments is required in instances 
where there is no bilingual match. 
Without the etymological method, the 
unknown scripts remain undeciphered. 
The technique was not abandoned as 
unreliable so much as abandoned for 
l ack of linguists with the depth and 
breadth of knowledge to do the work. 

Thus, Linear A, proto-Sanskrit, 
Etruscan, Numidian, and so on, would 
have remained undeciphered forever if 
left to the "true understanding" of con
ventional  l inguists. The techniques 
themselves do work, as they have been 
applied and tested on known living lan
guages with good results. The methods 
used by Barry in the 1 970s were subse
quently used in the 1980s to break the 
Mayan hierogl yphics. I wonder what the 
Mayanists woul d  think to know other 
l inguists are ca l l ing the technique 
"demonstratively unreliable." 

I think what irks the linguistic profes
sion is that it is outsiders who end up 
doing the job, and the conclusions do 
not match the current prejudices of the 
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Part 2: Barry Fell's 
Revolution in Deciphering 

Old World Scripts 
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archaeologists . Ventri s's work was 
accepted right away, not because he 
was a l i ngu ist but because his result  fit
ted in with academica l l y  acceptable 
options, and he had obtai ned "permis
sion" to investigate from the archaeolog
ical establ ishment. 

As to non-acceptance by the scholar
ly commun ity: H istorica l ly  it has a lways 
taken a whi le  for controversia l  results to 
become accepted when they contradict 
the establ ished bel iefs of the day. Just 
look at the t ime requi red for the fi nd ings 
of Copernicus to be accepted; look at 
the pressures to recant brought upon 
G a l i leo. The epigrap h i c  f ind ings of 
Val lency and Champo l l ion met vehe
ment scorn for decades in some places. 
I was particular ly  amused by the event 
that Ernest R utherford at McG i II 
U niversity was asked by h is  fel low fac
u lty not to publ ish h is f indi ngs of the 
spontaneous transmutation of elements, 
for fear that it wou ld  bring disrepute, 
ridicu le, and charges of a l chemy upon 
their institution. The reality is  that the 
process of introducing new ideas is  not 
smooth, and that prejud ices of the estab
l ishment are a greater barrier than com
prehension and objective eva luation of 
the thesis. 

The offi c ia l  l i ne of the l i ngu ist ic  
establ ishment is  that  there is  no Ogam 
outside the B ritish Is les, nor before 400 
A . D .  T h i s  is rea l l y  an i deo log ica l  
dogma. There is probably more Ogam 
in  North America than in  B rita i n .  The 
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longest tracts of Ogam are in West 
Virg in ia .  Though widely found in North 
America, Ogam is not random ly d istrib
uted, but occurs in  concentrations in 
various locations. 

Newbrook makes reference to s imi lar
ities of vocabu l ary. I agree that there is 
i nsufficient evidence to qual ify a rela
t ionsh ip  between Basque, Georgian,  
Shoshone, and so on,  and decl i ned to 
d iscuss it further, other than to acknowl
edge the observation . Any two lan
guages wi l l  have shared phonemes and 
syl lables.  When coupled together, they 
may even have l i ke-sounding words. 
This by itself is of no sign ificance, as it 
can arise easi ly  by chance. What is 
important is  when s imi lar  words by 
sound also have s imi lar meaning (ono
matopoeiac words excl uded) . The prob
abi l ity of this  ar is ing by chance i s  
extremely remote, a n d  when there are 
mu lti ples of this sharing consistently 
with another specific language, the 
probabi l ity of this aris ing by chance is  
astronom ica l ly  remote. 

It fol lows that we have to be carefu l to 
qual ify ourselves when speaking of a 
relationship. There can be a relationship 
of descent deriving from a shared ances
tral language (Newbrook uses the term 
"genetic" metaphorical ly  but neverthe
l ess very appropri ate ly, 

. 
as words 

descend l i ke genes.) H i ndustani and 
U rdu,  two daughter languages attempt
ing to separate themselves as much as 
possible, are an example of ancestral ly 
related languages. 

You can h ave shared vocabul ary 
derived from contact between two 
ancestra l ly  unrelated languages who sti l l  
share a block of " loan words." You can 
a lso have languages unrelated ancestral
ly, and lacking transferred vocabulary, 
which sti l l  can be related by using a 
shared writi ng system. When talk ing of 
s imi larities of languages one must watch 
the semantics. 

Regard i ng an hypothes ized 
D ravid ian regional  cu lture, I agree that 
I have not seen proof. We know the 
D i l m u n  Cu lture of the Arabian Sea 
(pre-2 850 B .C. )  y ie lded artifacts ind i
cat ing  strong trad ing t ies to Egypt, 
Sumer, Arabia, and I ndus Val ley, but 
noth i n g  D ravid ian in characte"r. B arry 
Fe l l  h as shown that the I ndus Va l ley 
script can be read as an ancestral form 
of Sanskrit. If  there was a Drav id ian  

hegemony and a n  "Aryan i nvasion," 
they occurred prior to the I ndus Val ley 
c iv i l ization . 

Extrasolar Planets 
Questioned 

To the Editor: 
I recently came upon your magaz ine 

i n  the l ibrary. I found some of the critical 
reviews and skepticism, as wel l  as alter
native ideas interesting, but was d isap
poi nted that, instead of skepticism and 
critical analysis, there was support for 
the usual pseudoscience in the methods 
and evidence for extrasolar planets in  
the Spring 2000 issue ["The G rowing 
Evidence of Planets Beyond Our  Solar 
System," by Marsha F reeman, pp. 46-
57] . I ronical ly, general relativ ity i nstigat
ed many of the assumptions and conclu
sions that led to today's claims of exo
p lanet d iscovery. 

H i storical preconception about effects 
on a star by p lanetary bod ies eventua l ly  
led to post hoc bias confirmations with
out any scientific empirical corrobora
tion . The artic le c la ims that scientists 
h ave known for centuries that bodies 
orbit ing a star w i l l  produce perturba
tions in the relative motion of that star. 

This is not entirely true, as it is arbi
trary for planets. Scientists in  the past 
observed the phenomenon of two ste l l ar 
mass bodies i n  c lose proxim ity perturb
ing each other's motion. The mass d if
ferential between two stars is greatly 
smal ler  than that of a star and a planet. 
There is  no empirical evidence for a 
proposition, let a lone a cla im of val id ity, 
that a planetary mass has any such effect 
on its star, or for the mathematical con
jectu re of planetary effects on the Sun, 
about c ircu l ar motions, or for the cause 
of motion if it existed. Such rel iances for 
extrapol ation are arbitrarian hubris. 

The story of S i rius is  c i rcular reason
ing.  S i rius  A is  a spectral source that may 
be quasi-ste l lar. There is  no evidence 
that S ir ius A is a stel lar body or a gravi
tationa l  m ass. H a lton Arp observed 
q uasi-ste l lar  spectral sources that may 
have been ejected from the central core 
of AG N [active galactic n uclei] galaxies. 
Such phenomena cou ld a lso be true for 
u nknown states in stars. 

A lso, q u as i-ste l la r  em issions h ave 
been found of jet-end creations in plari-
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etary nebu lae. Polarized active jets with 
ion ized and conti nuously energized d if
fuse lumps, the jets sometimes not of 
themselves visible, are thought to cause 
observational  i l l us ion of apparent 
though not actual gravitational mass. 

The actual physical properties and 
origin of S i rius A are sti l l  un known 
today. This is true for other such obser
vations. The spectral effects observed of 
the star S i rius are of unknown causes, 
which is due to our ignorance of a l l  stel
lar states relative to the phenomena 
observed, _and scant data. Anyone cal l
ing Sir ius A a "wh ite dwarf star" and 
gravitational body is entirely arbitrary, 
lacking scientific corroboration to this 
day. The conclusions, both past and 
present, about those observations are 
not worthy from which to claim a val id 
cause-and-effect relationship, let alone 
to cal l  it evidence for planets. 

"Astrometric displacement" has no 
scientific corroboration that it exists rel
ative to planetary mass effects on a stel
lar mass. "Transit," also an arbitrary term 
and meani ng, is not known to be motion 
from a gravitational body of any kind, let 
alone a pl anet. "Gravitational l ensing," 
an arbitrary term and conclusion, has no 
empirical scientific corroboration of 
existence at al l  or of a "gravitational"  
cause. Doppler effects do not identify a 
gravitational body as its cause, nor any 
properties of its cause; thus is not scien
tific evidence of a p lanet. No method or 
technique cla imed to have any factual 
accuracy has ever been tested with fac
tual accuracy. Meanwh i le  c la ims of dis
covery are myth-not science. Today 
there is no l egiti mate scientific evidence 
whatsoever of extrasolar  p lanets. 

Whi le p lanetary formation as a by
product of star formation is a p lausible 
postul ate, there are no known planets 
existing around other stars, nor is there 
any empirical evidence that past docu
mentation of an observation of spectral 
anomal ies has any meaning of "p lanet." 

After read ing the skeptical reviews of 
some theoretical concepts in  the other 
issues of your magazine the l ibrary had, 
the nonskeptical and u ncritical accept
ance of the methods and claims in the 
aforementioned article is bewi ldering. 
There appears to be a self-contrad iction. 
Would you care to expla in?  
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Miles A. White III 
Wheat Ridge, Colorado 
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The Growing Evidence 
Of Planets Beyond 
Our Solar System 

The Editor Replies 
We sent your letter to two of the plan

et hunters mentioned in  the article you 
cite. They dec l i ned to answer it, argu ing 
that your letter questioned so many 
basic prem ises of the astronomy 
involved that they cou ld  not retrace and 
val idate their steps in  a short answer. 

Without agreeing with a l l  your poi nts, 
we fi nd this attitude mistaken . Science is 
hypothesis. To explain the assumptions 
upon which one works to a nonspecial
ist can be d ifficult, but is a lways usefu l .  
Although the detai ls  may be compl icat
ed, it should always be possible to 
explain the essential hypotheses in  a 
brief and cogent man ner. Th is is espe
cia l ly necessary in an area such as this, 
where the results are controversial . 

We have asked Astronomy Ed itor 
David Cherry to reply. 

David Cherry Replies 
My fi rst reaction to your letter was to 

agree that we cou ld  not say, that even 
one extrasolar pl anet had been proven. 
On looking back at what Marsha 
Freeman wrote, however, I reached a 
concl usion that had escaped me before: 
that for H D  209458, we can say, " it  has 
a pl anet." I wi l l  get to that. But the main 
point is ,  that the pl anet hunters a re on a 
trajecto"ry of technological advances that 
wi l l  resolve our doubts. 

I am not sure we agree on what 
"empirical corroboration" wou ld mean. 
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It is not necessary, nor even possible, 
that we see, hear, smel l ,  feel,  or taste a 
phenomenon to know of its existence, 
s ince knowing is a cognitive process. 

The work that is now being done 
identifies stars with alternating redshifts 
and bl ueshifts of wel l-defined periodici
ties. These are then assumed to result 
from to-and-fro perturbations ("wobble") 
caused by Olle or more massive planets 
orbiting the star. 

I am not aware of overestimation-to 
which you a l l ude-of the amount of 
perturbation of stars by planets. It is 
commonly said that the Sun and its plan
ets orbit a center of mass that is substan
tia l ly  d ispl aced from the solar center by 
the mass of j u piter. I n  fact, the center of 
mass is supposed to be barely with in the 
solar mass. To be so specific, someone, 
surely, must have done some computa
tion . One needs to fi nd the actual papers 
to assess th is .  

The cu rrent ly detectable I'edshift
b luesh ift cycles of some stars are attrib
uted to planets with masses on the order 
of j u piter's, and certain ly  not with mass
es l i ke the Earth's ( 1 /138 of jupiter's 
mass). 

The fact that the p l anet-hu nter 
astronomers remove cand idates from the 
l ist of finds, from time to time, ind icates 
that they recognize phenomena that 
mimic the redshift-bl ueshift cycle that 
wou ld be caused by a wobble.  A case in  
point is the star HD 192263. G regory 
Henry of Tennessee State Un iversity and 
others recently used photometric evi
dence to suggest that "rotational modu
lation of the vis ibi l ity of stel lar surface 
activity is the source of the observed 
rad ia l  veloc ity variations" of this star, 
which they said shou ld  therefore be 
removed from the l ist (Astrophysical 
Journal, Vol .  5 7 7, p. 111, 2002). 
("Radia l"  means " l ine of sight.") 

By the same token, the phenomena 
that have led to the removal of this or 
that star from the candidate l ist, have so 
far not been fou nd to apply to a l l  (or 
even many) cand idates. This does not 
close the case, of course, because we 
don't know anyth ing about the th i ngs 
that we don't know about. 

It is to their  credit that the pl anet 
hunters refer (most of the time) to "can
d idates" rather than certain  finds. It is 
equal ly  u nfortunate that the process of 
discovering the truth and the happiness 
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it brings is sometimes short-ci rcu ited by 
categorical statements that "of course 
there are extrasolar p lanets," as·a NASA 
educational web site currently does. 

The work of David F. G ray at the 
University of Western· Ontario provides 
a good example of useful skepticism of 
the p lanet h u nters' methods .  When 
Pegasi 5 1  was announced i n  1995 as the 
first star that was a l l  but proven to have 
one or more planets, reported in  a Letter 
to Nature (Feb. 27, 1 997), that the asym
metry of the spectral l i nes of Pegasi 5 1  
undergoes a period ic change-and the 
period is  4 .23 days, just the period 
attributed to the inferred ·p lanet. The 
presence of a planet is not expected to 
induce such a periodic change of l i ne 
asymmetry, but the osci l lation of the 
star's surface wou ld cause it. 

Gray bel ieved that the p lanet hunters, 
whose techn ique prevents them from 
seeing changes in the shapes of spectral 
l i nes, mistook a change of shape for a 
shift in the l i ne as a whole. (See G ray's 
book, The Observation and Analysis of 
Stellar Photospheres.) I reported on th is 
in The New Federalist newspaper i n  
March 1 997. 

The fou r  astronomers pr inc ipa l l y  
involved in  procla im ing the Pegasi 5 1  
pla net, instead of tak ing  d e l ight i n  
the possib i l ity that G ray cou l d  shed 
fresh l ight on the su bject, reacted 
defensively-or rather, offensively-as if 
their property were being stolen . B ut 
Gray h imself and a few other astro
nomers i m med iately l a u nched new 
research to confirm or d isprove h i s  
resu lts. These new studies clearly fai led 
to show the behavior G ray had found 
earl ier. G ray concluded that h is  earl ier 
observations had been too interm ittent. 
H i s  report may be found at http ://pho
bos.astro.uwo.ca/>dfgray. 

In a recent communication to me, 
G ray pointed out the usefu l ness of h is 
work on the subject: "We considered 
several a l ternatives and a rguments 
regarding interpretation of radial-veloci
ty variations that shou ld have set the 
stage for more careful work in the spec
troscopic detection of p lanets." B ut, he 
adds, " I  th ink  most of the planet peopl e  
pretty wel l ignored the important point 
we were making." Nevertheless, Gray 
writes, "I rather doubt that a large frac
tion of the c la imed planet detections 
wi l l  prove to be fa lse." 
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He may be right. It seems reasonable 
to suppose that the process by which the 
Sun's p lanets were formed, was part of 
the larger process by which the Sun itself 
was formed. Would not other, s imi lar  
stars be l i kely to have planets, then ? You 
note that this is plausible. 

What are we to th in�, then, when 
Geoff Marcy and Paul B utler inferred' a 
p lanet candidate with a period of 3.5 
days around HD 209458 from Doppler 
data, and passed the information to 
G reg Henry, who repeated ly measured 
a 1 .58 percent decrease i n  the star's 
brightness with the same period icity, 
which one wou ld expect from a l arge 
p lanet's transit across the d isk of the 
star? I had general ly  ignored transit data 
when standing alone, but here, the tran
sit data are confi rming the Doppler 
results .  Some wi l l  cal l  HD 209458 a 
p lanet, as I do; others w i l l  cal l  it a very 
strong candidate. 

Work currently under way, however, 
is i ntended settle the question for this 
and other cand idates, as Marsha 
F reeman reported . Two space-based 
astronomical interferometers now u nder 
construction under NASA's auspices, the 
Fu l l-sky Astrometric Mapping Explorer 
(FAME) and the Space Interferometry 
M ission (SIM), to be launched in 2004 
and 2006, respectively, are to have such 
fine resol ution that they wi l l  be able to 
detect the l ateral wobble of a star (on the 
"surface" of the . sky) by usi ng back
ground stars as points of reference. The 
astronomers w i l l  have Marcy and 
Butler's l ist of candidates to work from. 

Also exciting is  the plan, reported by 
F reeman, to actua l ly image extrasolar 
planets, for which the n u l l i ng/summing 
i nterferometer is  probably  the best 
instrument. The idea is that the l ight 
from two mi rrors can be brought togeth
er i n  such a way that the wavefronts 
from the star cancel out, wh i le  those 
from the planet reinforce each other. 
Roger Angel and N ick Woolf of the 
Steward Observatory-p ioneers i n  
this-carried out a proof-of-princ ip le  
experiment at  the o ld  Multiple Mi rror 
Telescope in 1997, causing a star 

'
to d is

appear, whi le the dust ring around it 
appeared clearly. 

Once this techn ique is developed at 
the Large B i nocu lar Telescope on Mount 
G raham, Arizona,. it can be taken i nto 
space. I n  fact, plans for such interferom-

eters-DARWIN,  OASES, and TPF
already exist. These instruments w i l l  
have the added merit of being able to 
study the atmospheres of extrasolar  
p lanets spectroscopica l ly. Wi l l  we fi nd 
any planets enveloped in  the gases we 
associate with l ife on Earth ? 

Who Says Von, Neumann 
Invented the Computer? 

To the Editor: 
Ralf Schauerhammer, in his artic le on 

Von Neumann [liThe Artific ia l  
Reputation of  John von Neu mann's 
Inte l l i gence," Fa l l  2000, pp. 53-59) is  
wrong on a major po int that casts doubt 
on the remai nder of his writing and 
especia l ly  on h i s  conclusions. I don't 
know where he did his research but 
most Computer Scientists know very 
wel l that Kon rad Zu se, Babbage, 
Mauchly, et a l .  created the computer. 

Instead, Von Neumann is credited 
with the first understandable description 
of how the stored program computer 
works. H is u npubl ished paper, written 
c irca 1 945, so clearly expla i ned the 
process that everyone cou ld understand 
and exploit the new technology. When 
we tal k  of the "Von Neumann mach ine," 
we a're tal k ing about the mach ine he 
described, not a machine he created . 
This is so widely known i n  the field that 
it is surprising that you wou ld publ ish 
such mis i nformation .  

PROFILES IN PORRIDGE' 

, The Artificial Reputation 
Of John von Neumann's 

Intelligence 
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Mr. Schauerhammer could take a les
son from Von Neumann and write his 
essays more clearly with less reliance on 
elliptical information. 

He is obviously not writing to an audi
ence of computer programmers or com
puter scientists; his homework isn't suffi
cient to impress people who understand 
the field. Therefore, expecting the non
computer-literate audience to under
stand veiled references to game theory is 
specious. The information he provides is 
insufficient to make his point that it isn't 
applicable to real world problems. 

Your essayist should cut out the invec
tive denoting bovine scatology and get 
to the point, back up his point, and draw 
conclusions that convince, not that con
fuse. 

As the physicist Richard Feynman 
said, a scientist outside his field can be 
as stupid as anyone. John Von Neumann 
did stray a bit from his specialty, but for 
the most part was a brilliant mathemati
cian. Mr. Schauerhammer, however, 
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seems to have strayed quite a bit further 
than Von Neumann from what he 
knows. Perhaps a more clear, better 
researched paper, with better explana
tions could make his point, but this arti
cle disappointingly draws doubt in Mr. 
LaRouche's organization. It isn't encour
aging to see sq much bovine scatology 
in LaRouche material. 

Paul lecoq 
Spokane Falls, Wash. 

lecoqpaul.@hotmail.com 

Ralf Schauerhammer Replies 
In my article, I quoted The Financial 

Times, which declared John von 
Neumann to be "The Man of the 
Century" because he was the inventor of 
the computer. It would be interesting to 
see whether you will attack The 
Financial Times for this "major wrong." 

As you probably remember, I state 
very explicitly my approach to the ques
tion. I quote from my article: 

"[Tlhe objects we designated with 
certain words, change with the develop
ment of technology. That is why it is not 
enough to consider only the function of 
a technology if we want to judge how 
certain inventions have unfolded; it is 
also necessary to investigate how the 
economic realization of this function 
was possible, in specific cycles of work, 
at a specific time. We have to consider 
an 'evolutionary series' of this tech
nology, and pay attention to the emer
gence of its different 'organs,' which 
make it what it is today, and which make 
it possible to develop in the direction it 
will take in the future. In this context, I 
present a short overview of the history of 
the development of the calculating 
machine." 

And, indeed, if you allow yourself the 
pleasure of finding out the real concep
tual history of the computer, you will 
discover that there is no place for the 
much celebrated von Neumann. 
Actually, what you state on the "major 
point" fully confirms this. You should 
ask yourself, why the "Von Neumann 
machi�e" is "the machine he described, 
not a machine he created." Why do you 
do that? Someone, who "describes" 
something that someone else created is 
by definition not a genius; he is at best a 
good teacher, but not·an inventor. 

In addition, you have to admit that 
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your statement that von Neumann made 
the "first understandable description of 
how the stored program computer 
works" (emphasis added) is a very sub
jective one. I, for example, understand 
this already very well in the writings of 
Mauchly and in those of Konrad Zuse 
from the end of the 1930s. 

By the way, don't blame the "essay
ists" for "confusion"; it originates from 
belief in wrong authorities. 

Defining Moral Action 
To the Editor: 
Ralf Schauerhammer writes in "Why 

There Really Are No Limits to Growth," 
[Spring 2002, p. 60], "True human free
dom is moral action," and "The creative 
man acts morally when he is acting in 
accordance with his free will." 

I ask Mr. Schauerhammer to define 
"moral action." 

My reason for having his definition is 
as follows: As a creative man and acting 
in accordance with my free will-am I 
acting morally if I steal money from a 
bank? I'll accept the dictionary defini
tion of "steaL" 

I'm also not sure what Mr. Schauer
hammer means by "true human free
dom" and "creative man," as these terms 
apply in his statements. When Mr. 
Schauerhammer uses these terms, is he 
inviting the reader to question if there is 
a human freedom other than "true"? Or 
that he has a specific meaning for "cre
ative" man? 

Edward T. Marshall 
los Alamitos, Calif. 

Ralf Schauerhammer Replies 
Your letter refers to a passage of my 

article in which I try to explain the fun
damental difference between the 
Hobbesian world view of liberal pleas
ures and the Leibnizian concept of 
human freedom. You cut a few words 
out, and play a bad trick by mincing 
words. Do you really not know if steal
ing money is morally good or bad? 

Please do not try to follow Mr. 
Voltaire, whose ugly Candide did not 
succeed in defaming Leibniz's beautiful 
Theodicy, but read the whole passage 
again and try to understand what it 
means that "To be like God is the destiny 
of man." 
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IN' MEMORIAM 

Colonel Roy Vinson, Inventor of Magnetrain, and Julia Vinson 
G eneral Douglas 

MacArthur's leg
endary reminiscence 
of the line from a bar
rack-room ballad "Old 
soldiers never die," 
could not be more true 
than in the case of 
Colonel Roy Douglas 
Vinson. No one who 
met him, friend or foe, 
will ever forget him. 

Laurence Hecht 

to the head of the start
up program for Project 
Apollo at Rockwell 
International. Frorn 1 963 
to 1 968, after promo
tion to Senior Project 
Staff Engineer, he 
served as the chairman 
for many engineering 
changes. 

Magnetrain 

Colonel Vinson died 
in the night of October 
29, 2002, two weeks 
short of his 88th birth
day. Ten hours later, 
Julia, his wife of 57 
years, who had been 
hospital ized for some 

Colonel Vinson demonstrates the levitation system for Magnetrain to 
2 1 st Century associate Anna Shavin, as his wife, julia, looks on. 

I visited Roy at his 
West Covina, Cal if
ornia home in the sum
mer 9f 2000, to inter
view him about the 
high-speed, magnetical
ly levitated rail system, 
known as Magnetrain, 
which he had invented. 

time, followed him. Whoever had had 
the privilege of meeting this couple, as 
I did in August 2000, understood the 
special ties, of war and survival ,  
which bound them s o  closely. 

The daughter of a well -to-do 
Greek land-owning fami l y, J u l ia 
barely escaped death-for the first 
time-when Nazi-occupying forces 
took reprisal on a wedding party in 
a vil lage near to her own. Because 
her dress was not ready, J ulia 
arrived late for the affair, only to 
discover that her whole family had 
been massacred. Later, she made an 
escape from a Nazi slave-labor train 
by swimming a river, but lost her 
cousin and fell ow-prisoner to the 
currents. 

She was later recaptured, and 
ended up in Germany near the end of 
the war. Her vivid description of run
ning from a building with another girl, 
whose hair burst into flames , in the 
midst of an Allied fire-bombing raid 
on the city, has never left me. That was 
about the time she met and soon mar
ried Major Roy Vinson, who was then 
the assistant to the military governor of 
occupied Frankfurt. 

Like all serious military men I have 
met, Colonel Vinson spoke of war as 

IN MEMORIAM 

something to be avoided at all costs, 
never as a glorious affair. He was an 
ardent supporter of President Franklin 
D. Roosevelt in peace and war. Yet, he 
was a combat officer, a Major of 
Armor, who was known to the men of 
Patton's Army as "George, Jr." He did 
not work directly with Patton, but told 
me that he got the name, because he 
and General Patton "thought alike." 
Roy believed that the classical doc
trine of war of annihilation was the 
surest and quickest way to bring a war 
to its end. 

In 1 946, as a member of 
Eisenhower's staff, Roy was put in 
charge of the rehabilitation of the 
entire German economy in the u.s, 
zone-all road, rail, and water trans
port, and all manufacturing industries. 

When war broke out in Korea, Roy 
volunteered for service again. He was 
sent to Korea with the rank of Colonel, 
where he played a crucial role in 
training combat officers and troops of 
the South Korean Army as a Technical 
Member of the General Staff Inspec
tion Team. Coming out of service the 
second time, Roy worked in the mili
tary shipbuilding and aerospace 
industry. 

In 1 962, he was selected as assistant 

One day in 1 972, he was driving 
down the Los Angeles freeway, with 
a friend, a design engineer specializ
ing in large structures, when the 
thought of suspending a train by per
manent magnets occurred to him. He 
decided to work at it ,  and one night 
the inspiration came to him. It was a 
hydraulically controlled system, 
mounted at the top of a suspended 
train car. The suspension magnets 
were attached by hydraulic lines to 
cylinders in which the varying 
weight of the car pressed down with 
pistons. (See 2 1 st Century website or 
the Winter 2000-200 1 issue for 
details.) 

With help of his engineering friend 
and a leading expert on magnetism, 
Roy developed this into a concept for 
a 600- mile-per-hour magnetically 
levitated rail system. In the early 
1990s, a major u.S. aerospace firm 
decided to adopt his concept for a 
sca le-model program, but backed 
away at the last minute. Roy envi
sioned a a U.S.-led crash program to 
bui ld magnetic levitation systems 
around the world, modelled on the 
Apollo project. I think Roy's dream 
will soon come true. 

-Laurence Hecht 
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NEWS BRIEFS 

IIA playful compositionl taken in the 
context in which it was usedl ll ruled 
judge Paulo Maurfcio Pereira of the 
MSINs version of the WWF logo. The 
illustration was captioned IIPrince Philip 
wants you to give him a hand. II 

Government of Egypt 

The granite circling wall of the new 
Bibilotheca A lexa n drina bears in
scrip tio ns in al l  known languagesl 
ancient and modern. 
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WWF LOSES SUIT AGAINST LAROUCHE ASSOCIATES IN BRAZIL 
Brazilian Judge Paulo Mauricio Pereira threw out a lawsuit in October, filed by the 

Brazilian chapter of the Worldwide Fund for Nature (WWF), which had complained, 
among other things, about the ironic depiction of the WWF's symbolic panda chew
ing on a human bone. The failed suit had been brought against the Ibero-American 
Solidarity Movement (MSIA), Brazilian cothinkers of American economist and states
man Lyndon H. LaRouche, Jr. The rejection of the lawsuit came just after the stun
ning electoral victory of Dr. Eneas Carneiro, an outspoken advocate of LaRouche's 
policies from the PRONA party, in his race for Congress from Sao Paolo. Carneiro's 
1 .5 million votes was the largest ever vote total for a Brazilian congressman. 

Judge Pereira, who presides in Rio de Janeiro's 24th Civil Jurisdiction, ruled that the 
WWF suit was I'without merit." Worldwide Fund for N ature, a non-governmental 
organization created by the British monarchy, had demanded 50,000 reals for "moral 
damages" allegedly caused by the MSIA's denunciations of the Fund's lying attacks 
on large infrastructure projects and economic development in general. Judge Pereira 
wrote that the MSIA's denunciations were coherent with the freedom of expression 
guaranteed by Brazil's constitution .  Further, he said, the opinions expressed do not 
constitute "falsehoods or distortions, as they can be summarized as discussion involv
ing what nationalists call 'the imperialist policy of the great world powers' and Ithe 
policy of the internationalization of the Amazon,' material which for some time has 
been discussed by the media, including by members of the Brazilian government and 
military, seen as their duty to defend our borders and sovereignty." 

CANADIAN REACTOR TO PRODUCE MEDICAL ISOTOPES 
A restart of low-power commissioning of the Maple 1 reactor in Chalk River, near 

Ottawa, was authorized by the Canadian Nuclear Safety Commission in October, 
according to the plant operator, M DS Nordion. Maple 1 is one of a pair of reactors 
that, when fully operational, will "be capable of supplying more than 1 00 percent 
of the world's demand for key isotopes used in diagnostic and therapeutic medical 
applications," an MDS Nordion official said. Low-power commissioning of Maple 1 
had been interrupted in July 2000, when problems arose during testing of the reac
tor's shut-off rods. Maple 1 ,  and its twin reactor, Maple 2, when completed will be 
"the only ones in the world dedicated exclusively to the production of medical iso
topes," according to MDS Nordion .  

ALEXAN DRIA LIBRARY REBUILT, AFTER 1 ,600 YEARS 
The great library at Alexandria, burned in 48 B.C. during Julius Caesar's siege of 

the Egyptian city, and looted and destroyed under subsequent Roman emperors, has 
been rebuilt. In an Oct. 1 6  speech to 3,000 dignitaries, Egyptian President Hosni 
Mubarak dedicated the new building constructed on the original site, saying: "By 
building it back in place, we are reviving human heritage in the area . . . .  The old 
one was a monolith of diligent scientific research and collective cultural efforts. It 
was an epitome of persistent efforts to combine and integrate all cultures and civi
lizations, and to unify the world as we all try to do now." 

The destruction of the first library meant the loss of hundreds of thousands of vol
umes of ancient works, most of which will never be recovered. In 1 974, Egyptian 
historian Mostafa al-Abbadi came up with the idea to build a new library on the site. 
In  1 990, $230 million was pledged, mainly by Iraq, Saudi Arabia, and the United 
Arab Emirates. The Egyptian government underwrote the budget. The new library, 
called the Bibliotheca Alexandrina, now houses 4 million volumes. The design of 
the building is circular, to reflect the Sun, a central motif in Egyptian culture. On a 
granite wall encasing the building, all the alphabets of the world have been carved. 
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WASHINGTON STATE G RO U PS S U E  DOE TO STOP FFTF SH UTDOWN 
Benton County in Washington State, on behalf of local groups, has sued to stop the 

U.s. Department of Energy from shutting down the $2 billion Fast Flux Test Facility 
(FFTF) at Hanford. The DOE's plan to drain the sodium coolant from the FFTF would 
permanently destroy the facility. The FFTF was originally built to test materials for fis
sion and fusion reactors, and it operated successfully for 10 years, producing 60 dif
ferent isotopes. The DOE has classified the FFTF as "surplus." Local entities, including 
the Port of Benton and the City of Richland want to restart it for commercial operation. 

The suit charges that the DOE has failed to adequately analyze the impact on U .S.  
health care programs of the FFTF's successful production of medical isotopes. for the 
treatment of cancer and other diseases. At present, the United States must import 90 
percent of its medical isotopes. In addition, the FFTF is able to test fuels and materi
als for fourth generation nuclear reactors, to produce plutonium-238 for space 
power systems, and to test methods for transmutation of high-level nuclear waste. 

AFRICAN ANTI-MALARIA ORGANIZATION MAKES CASE FOR DDT 
Malaria cases rose by 1,000 percent i"n South Africa in the late 1990s, after DDT was 

removed from the malaria control program, under "ferocious environmentalist pres
sure," wrote Richard Tren in a commentary published Nov. 11 by United Press 
International. Tren is director of the South African organization Africa Fighting Malaria. 
After DDT was reintroduced in 2000, he said, there was an 80 percent reduction in the 
number of cases in one year. Tren criticized the United Nations Environment Program 
for lobbying African countries to sign on to the Stockholm (POPs) Convention. 

NOW THEY'RE AFRAID OF C HILDREN . . . .  
If you thought nuclear power and artificial sugar were the scariest things on Earth, 

you ain't seen nothin' yet. The real danger, according to the demons at the 
Washington-based Population Institute, is children in poor countries. These middle
aged misanthropes have even coined a new name for it: the "youth bulge." Says 
Population Institute President Werner Fornos: "Proliferating urbanization, combined 
with large concentrations of young people in the world's poorest regions, is setting 
the stage for a nightmarish cycle of political turbulence, revolutions, ethnic wars, and 
anti-government activities." So why not just feed them, and use the technology we've 
had for more than 50 years to industrialize and develop the countries they live in? 

LAROUC H E  CAllS FOR 'SUPER TVA' INFRASTRUCTURE PROJECT 
Lyndon H. LaRouche, J r., declared candidate for the 2004 Democratic presidential 

nomination, launched a major campaign drive in November, to force through an FDR
style "Super-TVA" of. emergency infrastructure building. The program focusses on 
energy production and distribution, water management, and mass transit rail network 
programs, mostly on the state level, but with backing by the Federal government. 

The candidate said that these immediate emergency measures are necessary, to 
halt the spiralling, accelerating collapse in state economies. He called for a new 
Federal credit-generating mechanism, even larger than the project-oriented TVA of 
Franklin Delano Roosevelt. The new mechanism should not pour funds into the 
repayment of old state debts, he said, but into major, urgently needed infrastructure 
projects, which will create the productive jobs and the expanded tax revenue base 
to solve the economic crisis. The existing state debts will have to be restructured. 
LaRouche proposed emergency legislation to disburse low-interest, long-term cred
its to the states, and a r�peal of the deregulation laws of the past 30 years. 
LaRouche's "Emergency Infra?tructure Program for the U.S.," an 80-page Special 
Report, is available from Executive Intelligence Review at www.larouchepub.com. 

DOE 

The FFTF at Hanford: A unique nuclear 
facility fights to stay alive. 

A map fro m  LaRouche's Emergency 
Infrastructure Program, shows some of 
the lines that now exist (thin lines) and 
the projected high-speed rail lines to be 
built in major corridors (heavy lines). 
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VIEWPOINT 

Mosquito Spraying Essential To Keep America Healthy 
The introduction and spread of West 

Nile virus in the United States has 
reawakened an appreciation of mos
quitoes as vectors of diseases. I use the 
term "reawakened" advisedly, for mos
quito-borne diseases were once quite 
prevalent in the United States, and, 
indeed, played a major part in shaping 
our nation's destiny. Dengue fever, long 
a scourge in the tropics worldwide, was 
in fact first described by Dr. Benjamin 
Rush in Philadelphia in 1780. Yell0w 
fever caused more than 100,000 deaths 
in 1 3 5 separate epidemics in the 
United States from 1 793 until 1900. As 
late as 1934, there were 1 25,566 cases 
of malaria. 

These diseases no longer claim vic
tims in the United States as a matter of 
course, largely because of the exempla
ry efforts of organized mosquito control 
agencies, in conjunction with. an 
enlightened and effective public health 
i nfrastructu reo 

As early as 1 905, mosquito control 
pioneers recognized the value of a 
diversified approach, by integrating 
surveillance, source reduction, person
al protection, and chemical and biolog
ical control. Early control methods con
sisted of ditching, draining, and/or fill
ing marshes, applying oils to water to 
kill immature mosquitoes, and insecti
cide sprays against adults. 

Soon, citizen groups began conduct
ing referenda to establish special taxing 
districts to fund organized mosquito 
control activities. The first districts were 
established in New Jersey in 1 91 2. 
California and Florida followed suit in 
1 91 5  and 1 925, respectively. In the 
ensuing years, mosquito control person
nel refined their methods through 
appl ied research, and assisted federal 
and state agencies in developing certifi-

EDITOR'S NOTE: Although this article 
does not discuss DDT, it refutes many of 
the fears and misconceptions about pes
ticide spraying in general, promoted by 
the pseudoenvironmentalists. 
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by Joseph M .  Con lon 

cation criteria to ensure conformance to 
stringent safety standards. The result: the 
most technically proficient, professional 
vector control agencies in the world. 

Stringent Regulations 
This success did not come about in a 

regulatory vacuum. Since its inception, 
the Environmental· Protection Agency 
(EPA) has regulated mosquito control 
through enforcement of standards insti
tuted by the Federal Insecticide, 
Fungicide, and Rodenticide Act. This 
legislation mandated documentation of 
extensive testing for public health 
insecticides, according to EPA guide
lines, prior to their registration and use. 
These data requirements are among the 
most stringent in the federal govern
ment and are met through research by 
established scientists in federal, state, 
and private institutions. 

This process costs a registrant several 
million dollars per product, but ensures 
that the public health insecticides 
available for mosquito control do not 
represent health or environmental risks 
when used as directed. Indeed, the five 
or six adult mosquitocides currently 
available are the selected survivors of . 
literally hundreds of products devel
oped for these uses over the years. The 
dosages at which these products are 
legally dispensed are at least 1 00-fold 
less than the level at which public 
health and environmental safety merit 

. consideration. 
In fact, literature posted on the web-
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sites of the E PA Office of Pesticide 
Programs, Centers for Disease Control 
and Prevention (CDC), American 
Association of Pesticide Safety Educators, 
and National Pesticide Telecommunica
tions Network, emphasizes that proper 
use of mosqu itocides by establ ished 
mosquito control agencies does not put 
the general public or the environment at 
unreasonable risk from runoff, leaching, 
or drift when used according to label 
specifications. (For the federal govern
ment's position on risks associated with 
mosquito 'control insecticides, visit the 
website http:/www.epa.gov/pesticides.) 

Even with these safeguards, organized 
mosquito control agencies often go to 
extraordinary lengths to accommodate 
individuals who, for varying reasons, 
prefer that their property not be sprayed 
with approved public health insecti
cides. When surveys indicate the need 
for adult sprays, they are approved, 
planned, and conducted with special 
regard to the concerns of chemically 
sensitive persons. Personal notification 
of chemically sensitive individuals of 
spray times, in addition to using Global 
Positioning Systems (GPS)/Global 
Information Systems (GIS) technology to 
reduce the likelihood of drift over unau
thorized areas, are but a few of the 
means utilized to ensure mosquito con
trol serves the entire public spectrum. 

The integrated mosquito manage
ment methods currently employed by 
organized control districts and endorsed 
by the Centers for Disease Control and 
EPA are comprehensive and specifically 
tailored to safely counter each stage of 
the mosquito life cycle. Larval control 

Joseph M. Conlon, a medical ento
mologist is the Technical Advisor for 
the American Mosquito Control 
Association, based in Florida. He 
served as a u.s. Navy Medical Ento
mologist from 7 98 7  to 2000, when he 
retired from the Navy with the rank of 
Commander. He is a member of several 
state mosquito control associations. 
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through water management and source 
reduction, where compatible with other 
land management uses, is a prudent 
pest management alternative--as is use, 
of the EPA-approved larvicides current-
Iy available. 

• 

When source elimination or larval 
control measures are clearly inade
quate, or in the ,case of imminent dis
ease, the EPA and CDC have empha
sized, in a published joint statement, 
the need for application of adult mos
quitocides by certified applicators 
trained in the special handling charac
teristics of these products. The extreme
ly small droplet aerosols utilized in 
adult mosquito control are designed to 
have an impact primarily on adult mos
quitoes that are on the wing at the time 
of the application. Degradation of these 
small droplefs is rapid, leaving little or 
no residue in the target area at ground 
level. For these reasons, the use of very 
low appl ication rates for these prod
ucts, generally less then 4 grams active 
ingredient per acre, are possible. 

Ensuring Safety 
Since 1980, well over 2,000 peer

reviewed scientific studies in various 
national and international refereed 
journals have documented the safety 
and efficacy of these public health 
insecticides at label rates. 

Despite intense pressures from envi
ronmentalists to eliminate the use of 
public health insecticides, the C�nters 
for Disease Control and Prevention, the 
World Health Organization, and other 
public health organizations all agree 
that it is essential that these products 
remain available for disease pre
vention. These agencies also 
agree that editorial or irresponsi
ble misrepresentation of the risks 
involved must not lead to the 
greater risk of not having these 
insecticides available when truly 
needed. Such ins,ecticides must 
remain available for the control 
of vectors in the times of even 
greater public health emergency 
that are sure to come. 

The complexities involved in 
effectively and safely controlling 
the few dozen harmful species 
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among the 167 different mosquitoes 
found in the United States are often 
profoundly misunderstood and serve as 
fertile ground for the defiantly ignorant. 
A number of articles have recently been 
published through various media out
lets that have taken the mosquito con
trol profession to task for any number of 
real or imagined shortfalls regarding 
the use of public health insecticides. 

I do not question the activists' com
mitment to a healthy environment for 
their families. But medical history has 
shown that the Nature that Mitchel 
Cohen quotes as saying, "0, get your 
filthy sprays off of me" is the same 
Nature whose malaria each year claims 
1 of every 17 child deaths worldwide 
and has to date killed upwards of 1 50 
people in the current u.s.  West Nile 
virus outbreak. These deaths are docu
mented, not surmised or extrapolated 
from suspect laboratory studies. 

Our mission is to prevent or mitigate 
these diseases by whatever acceptable 
means we have available. Twenty years 
in the vector control profession have 
convinced me that killing adult mosqui
to populations should be an integral part 
of an effective, environmentally sensi
tive mosquito-borne disease control pro
gram-and both the u.s.  Centers for 
Disease Control and Prevention and the 
World Health Organization agree. 

Mosquitoes Vs. Human Health 
I challenge dissenting activists to look 

at the website on encephalitis 
(http://communities.msn.com/Encephal
itisGlobal) and observe the very real 
tragedy of mosquito-borne encephalitis 

as related by survivors of these devastat
ing diseases. Their pain is real-not 
"associated" or "extrapolated." To dismiss 
their distress as an acceptable price for 
the prohibition of legally registered pesti
cides is grossly irresponsible and inimical 
to humanity's most noble instincts. 

There are certainly risks associated 
with operating spray equipment, be it 
through normal operations or the nefar
ious means of terrorists. However, these 
hypothetical risks are minuscule com
pared to the far , more establ ished risks 
such as mosquito-borne diseases. We 
cannot allow resources to. be diverted 
to the hypothetical, while immediate 
hazards are left to take their human toll. 

A particularly insidious ploy of· the 
anti-pesticide lobby involves pressuring 
municipalities to spray only after 
human cases of disease have been 
identified. Although we should not 
conduct adult mosquitociding opera
tions unless there is compelling reason 
to do so, the discovery of infected mos
quito pools alone establishes an immi
nent danger of West Nile virus trans
mission to human beings, requiring 
corrective action. Furthermore, the 3 to 
12 day incubation period in humans for 
West Nile virus indicates potential 
transmission occurring during this peri
od, where mosquitoes are infective 
prior to appearance of human disease. 

Allowing human disease transmission 
when we have the means to interrupt it 
is unacceptable to any entity charged 
with safeguarding the public's health. 

Save the Mosquitoes? 
A number of articles have quoted 

National Park Service employ
ees as saying that mosquitoes 
serve a vital ecological func
tion. This is not informed scien
tific opinion on the question. It 
is misleading to imply that 
mosquitoes occupy some irre
placeable, unassailable niche 
in the ecosystem. Although we 
should not gratuitously attempt 
to remove any species from its 
natural element, there is ample 
evidence that other species 
.would fill the mosquito void. 

Continued on next page 
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Furthermore, mosquitoes most 
assuredly do not serve as important food 
sources for birds and bats-as even a 
cursory review of the peer-reviewed sci
entific literature on the subject readily 
shows. In fact, the U.S. Fish and Wildlife 
Service, realizing that current institu
tional policy required review, has hired 
an entomologist to produce a handbook 
on mosquito control in wildlife refuges 

" in order to bring some expertise to bear 
on the process. 

All pesticides, whether natural or syn
thetic can be dangerous if used improp
erly, but any assertion that they are, by. 
nature, a threat to public health misrep
resents the true risk. The vast bulk of 
chemical pesticides to which human 
beings are exposed are naturally occur
ring in the fruits and vegetables they eat, 
and for these and every other chemical, 
some level is toxic. 

The fact is, that there are more natural 
carcinogens by weight in a single cup of 
coffee than potentially carcinogenic syn
thetic pesticide residues in the average 
American diet in a year. This doesn't 
mean that coffee is dangerous, but rather 
that worst-case risk assessments do not 
represent the true risks involved. Indeed, 
Dr. Bruce Ames, developer of the most 
widely used carcinogenicity test avail
able today, has estimated that Americans 
consume approximately 1.5 grams of 
natural pesticides per day-which is 
approximately 1 0,000 times more than 
they are exposed to by way of synthetic 
pesticides. [See Bruce Ames, "Environ
mental Pollution and the Causes of 
Human Cancer," 2 1 st Century, Sept.
Oct. 1 989, p. 40.] 

This is meant to place the exposure 
dynamic from the appl ication of syn
thetic pesticides in its true perspective. 
The constellation of adverse effects 
reported from pesticides in activist 
documents represent exposures several 
thousand orders of magnitude in excess 
of those expected from even repeated 
applications at label rates. The post 
hoc fal lacies that are often derived 
therewith from selective citations of 
scientific studies do nothing to further 
the health and general welfare oof the 
public. 
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Pernicious 'Precaution' 
A singularly pernicious argument is 

often made by d�nigrating comparative 
risk assessments in favor of the 
"Precautionary Principle." The require
ment for proof of absolute absence of 
importune effects from pesticides over 
the long term represents an unreachable 
standard. One could easily make the 
same case with regard to antibiotics that 
have demonstrably saved several millions 
of lives at the cost of a few hundred fatal 
anaphylactic reactions. 

A "Precautionary Principle" writ large 
would effectively preclude the develop
ment and/or use of all chemical sub
stances and products, whether they are" 
produced by industrial rneans or discov
ered in our rain forests. To bolster their 
argument, activists often aver that pesti
cides are "never" applied as planned. 
Mistakes are surely made, but all human 
endeavors would be eliminated if sub
ject to this zero-defects criterion. 

Mosquito control professionals take 
great pride in ensuring that pesticides, 
when needed, are applied using technol
ogy that ensures effective targetting, 
dosage, and droplet spectrum-applied 
by individuals trained and certified in 
their use. GPS/GIS-monitored spray 
routes and spray output, droplet analysis, 
equipment calibration, comprehensive 
equipment maintenance schedules, and 
continuing education requirements are 
integral facets of any effective mosquito 
abatement program and are strongly 
endorsed by all members of the American 
Mosquito Control Association (AMCA). 

Ground spraying can be difficult .  
However, a great deal of research has 
been conducted upon the production of 
a specified spray droplet spectrum, 
meteorological conditions conducive to 
optimal control, efficacy of treatments 
under a variety of conditions, and the 
fate of released droplets. Operations are 
timed to activity periods of the target to 
ensure maximum contact with the target 
and minimal impact upon non-targets. 
U ltra-low volume operations are not 
conducted when mosquito targets are 
resting or are otherwise unavailable. 

Population dynamics of vector mos
quito species are extraordinarily com
plex and are only now beginning to be 
understood. In this light, estimations of 
control efficacy are ' inexact at best. 
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Nonetheless, there is a large body of sci
entific literature demonstrating signifi
cantly reduced trap counts after adult 
mosquitocide applications. Given that 
the magnitude of questing mosquito 
populations constitutes a crucial vari
able in vector-borne disease transmis
sion models, we should utilize all 
approved means 

°
to reduce these indices 

below the transmission threshold. 
I agree with the Centers for Disease 

Control that applications of this type 
should not be the sole means of control in 
an urban setting. But that is not to argue 
that adult mosquitocides should not be 
used at a l l .  Even a 30 percent kill rate 
would still have a significant impact on 
disease transmission. 

More Defiant Ignorance 
The assertion that spraying may 

increase mosquito populations because of 
reductions in natural predator populations 
strains credulity and displays a profound 
ignorance of natural controls on mosquito 
populations. Furthermore, EPA's pesticide 
registration process is specifically geared 
to ensure that non-target effects are docu
mented and minimized within a health 
and environmental cost-benefit context. 
Mosquitocides are thus required to be for
mulated and applied in such a way to 
maximize contact with the target and 
minilT)ize drift off-target. 

I know of no mosquito abatement dis
trict that possesses the excess resources 
that would allow them to use expensive 
pesticides indiscriminately, particularly 
with their attendant potential liability 
issues. In my experience, mosquito con
trol professionals welcome the help nat
ural predators give them and, indeed, 
have developed entire control programs, 
where feasible, to utilize natural control 
measures . Unfortunately, the equi
librium attained through natural preda
tor/prey relationships is generally 
skewed toward a preponderance of the 
latter-and this may account for prey 
(mosquito) population levels  far in 
excess of disease transmission levels . 
The "silver bullet" sought through the 
use of natural predators in the control of 
pests has been elusive, with some rather 
spectacular failures tempering the goal 
of their use as exclusive controls. 

West Nile virus has now spread to 42 
states in addition to the District of 
Columbia, and has accounted for almost 
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3.000 human cases and 1 50 fatalities. 
There is little doubt- its emergence initial
ly caught the public health community 
by surprise, underscoring the need for 
established mosquito control programs 
to meet unforeseen threats. Disease pre
vention through prepa'redness remains 
the mosquito control profession's pri
mary focus, and is fully consistent with 
the very finest traditions of public health. 
Yet, the continued increase in worldwide 
tourism ' an'd trade virtually guarantees 
further challenges from exotic diseases 

requiring ready control expertise to pre
vent their establishment and spread. 

Should these emerging mosquito
borne diseases of man and animals set
tle into the American public health land
scape, particularly as an unintended 
consequence of environmental policy 
initiatives, we will have only ourselves 
to blame, for we have the means to con
trol these diseases within our grasp. We 
must remain prepared to accept and 
meet these challenges-our citizens and 
our nation's wildlife deserve no less. 
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Mosquitoes, DDT, and 
by J .  Gordon Edwards, Ph . D .  

A leading entomologist describes the death and suffering caused by 
insect-borne diseases, and tells why we must bring back DOT. 

D
uring the war in Europe, in 
1944, we went to sleep every 
night while being fed upon by 

bedbugs and fleas, and there was no 
way to escape them. We had heard 
about "cooties" (body lice) causing 
typhus, which killed more than 3 mil
lion people in Europe and vicinity 
during and after World War I. 

One day, I was ordered to dust 
every soldier in our company with an 
insecticidal powder that had just 
been received. For two weeks I dust
ed the insecticide on soldiers and 
civilians, breathing the fog of white 
dust for several hours each day. The 
body lice were killed, and the DDT 
persisted long enough to kill young 
lice when they emerged from the 
eggs. 

Fortunately, no human beings have ever been harmed by 
DDT. I later learned that the material was produced by a 
German chemist, Othmar Zeidler, in 1874. He had made hun
dreds of chemical compounds but he never suggested uses for 
any of them. Sixty years later, in Switzerland in 1939, Dr. Paul 
MOller was seeking chemicals that might kill insect pests, and 
he followed Zeidler's written directions for preparing several 
compounds. One' of them was a compound that Zeidler had 
labelled dichlorodiphenyl-trichloroethane. Moller called it 
"DDT," and in 1948, he received the Nobel Prize for his work 
with that chemical. 

Dr. Joseph Jacobs later described his role in producing the 
first DDT made in the United States. At Merck & Company in 
New Jersey, he was assigned the task of duplicating Zeidler's 
procedure, but on a much larger scale. He commandeered a 
huge glass-lined reactor, and produced the first 500 pounds of 
DDT made in the United States. An Army truck rushed it to an 
airport, and it was flown to Italy, where it halted a developing 
epidemic of typhus in our troops. The Surgeon General 
telegrammed thanks from President Roosevelt, and stating: "It 
is estimated that 5,000 lives were probably' saved by destroy
ing the typhus-carrying body lice infesting our soldiers."l 

After the war, I entered Ohio State University to study ento
mology. Insects are the most abundant forms of l ife on Earth; 
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Anopheles, the mosquito that carries malaria, which 
today kills 2 to 3 million people a year. 

fortunately, only about 1 percent of them compete with human 
beings for food, fiber, and space. A small part of that 1 percent 
threatens our health with stings or bites, and a few transmit 
serious diseases. 

I received my PhD. for research on beetles, and was hired 
to teach entomology at San Jose State University in California. 
There I spent much time studying parasitic insects, and taught 
medical entomology courses for more than 30 years. In addi
tion to louse-borne typhus, our students were required to learn 
about diseases caused by mites, ticks, fleas, kissing bugs, black 
flies, chiggers, sand flies, eye gnats, tsetse flies, and mosqui
toes. 

Insect-borne Killer Diseases 
At least 80 percent of human infectious diseases are arthro

pod-borne-;-transmitted by insects, mites, or ticks.2 They have 
caused the death of hundreds of millions of people by infect
ing them with the pathogens that cause typhus, bubonic 
plague, yellow fever, malaria, dengue fever, sleeping sickness, 
encephalitis, elephantiasis, leishmaniasis, and yaws. 



Human Health 

Courtesy of Gordon Edwards 

DOT has saved more millions of lives than any 
other man-made chemical. 

Flea-borne Diseases 
Typhus. In Europe there have been more than 150 typhus 

epidemics. During the Thirty Years' War, typhus reduced the 
population from 30 mil l ion to just 13 mil l ion, kil ling 14 times 
more people than died in battle. 

Scientists named the pathogen that causes typhus Rickettsia 
prowazeki, after two researchers who lost their lives because 
of their work: While studying a Mexican typhus epidemic, 
Howard Ricketts died of typhus three weeks after becoming i l l ,  
and Stanislas von Prowazek died of typhus in Poland. 

The Saturday Evening Post, in an August 1942 article titled 
"Blitz Plague," referred to the body louse as "the mass killer 

In World War II, troops and refugees were dusted with DOT 
powder to kill the lice that carried typhus. 

which has slaughtered 200 mil l ion people in Europe and Asia 
alone, diverted the stream of history, and done more than any 
other single factor to determine the outcome of wars." It 
reported: 

This year, in the Polish town of Vilna, where typhus 
once ki l led 20,000 of Napoleon's troops retreating from 
Russia, railway employees were forbidden to approach 
trainloads of infected German soldiers returning from the 
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Russian front. When infected, a per
son's fever often reaches 107 
degrees, with excruciating headaches 
and delirium. Mortality rates may be 
as high as 70 percent. 

American troops had an edge on 
the Axis, for they had a promising 
new anti-typhus vaccine that was 
developed by Herald Cox at the 
Rocky Mountain Spotted Fever 
Laboratory in Hamilton, Montana in 
1939. Previously, in typhus research 
labs, almost every medical laboratory 
worker was stricken and more than a 
third of them died of the disease. 

A dengue victim in a 
Venezuela hospital. Inset is 
the Aedes aegypti 
mosquito, carrier of dengue 
and yellow fever. 

' ;  

Bubonic plague. I n  the 14th Century, 
fleas that sucked blood from sick rats 
ingested pathogenic bacteria that were 
later named Pasteurella pestis. When 
those fleas then bit humans, they trans
mitted bubonic plague to them. That 
plague (the "Black Death") killed one
fourth of the population of Europe and 
two-thirds of the population of the 
British Isles. 

Mosquito-borne Diseases 
Mosquitoes have been the worst of all 

the disease carriers ! 
More than 3,000 species of mosqui

toes have been described in scientific journals. Most of them 
are in tropical areas, where as many as 1 50 species have been 
found in a single square mile. The United States contains 
about 170 species, Canada 70, and Arctic lands less than two 
dozen. In the Canadian Arctic, researchers who bared their 
arms, legs, and torsos in an experiment reported as many as 
9,000 bites per minute. Unprotected human beings there 
could lose half of their blood in two hours, and die. Hundreds 
of cattle and horses have been killeq by just such exsanguina
tion, in our southeastern states. 

'
Yellow Fever is caused by a virus transmitted by Aedes 

aegyjJti mosquitoes. Perhaps the disease was brought into 
America with slaves in the 1500s, but it also could have orig
inated in monkeys in Central America, which still harbor it. 

The name of this disease refers to the yellowing of skin that 
results after the infected mosquito bites. After a 1 O-day gesta
tion period, there is a sudden onset of fever, with aching, nau
sea, bleeding from digestive tract, lungs, nose, and mouth, and 
severe vomiting (frequently bloody). Mortality rates from yel
low fever often exceed 50 percent of the cases. 

In 1 542, Hernando DeSoto suffered with it and almost half 
of his troops died of it, in what is now the state of Florida. In 
1741, England sent Admiral Edward Vernon with 27,000 men 
to Mexico and the Louisiana Territory. They retreated after 
20,000 were killed by yellow fever. In 1 802, Napoleon's 
brother-in-law, Charles LeClerc, came to the Louisiana 
Territory with 33,000 soldrers, but gave up after 29,000 of 
them died of yellow fever. 
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Napoleon had envisioned a French colonial empire in the 
New World, but after such severe losses he did an about-face 
and sold the Louisiana Territory to the American colonists for 
$ 15 million, nearly doubling the size of our country. Some his
torians say that the sale was a result of yellow fever killing 
40,000 French troops. 

In 1900, in Cuba, the U.s. Yellow Fever Commission investi
gated the disease, under the guidance of Walter Reed, James 
Carroll, Jesse Lazear, and A. Agramonte. Their research with 
human volunteers proved that the Jever was transmitted only by 
the bites of Aedes aegypti mosquitoes, rather than by person'al 
contact.3 Attempts to eradicate those mosquitoes almost suc
ceeded in Central America and the Caribbean, but failed in 
southeastern United States, where Aedes aegypti still abound. 
Their larvae thrive in junk yards and auto wrecking yards, where 
they live in used tires and other small containers of water. 

Yellow fever vaccines have been available since ,1 942, but 
must be kept refrigerated. That is a problem in hot countries, 
especially because Freon was unwisely banned by pseudo
environmentalists in the great ozone hoax. More than 400 mil
lion people have been given the vaccine. 

In Central America a pretty native mosquito, Haemagogus 
spegazinii, transmits the virus from monkey to monkey in the 
tree tops. If a tree falls in the jungle and human beings are near
by, the Haemagogus can transmit the virus to them. These indi
viduals may then serve as reservoirs of the fever in their villages. 

Encephalitis Viruses. Mosquitoes transmit many other kinds 
of viruses, causing illnesses such as Eastern Equine 



Encephalitis (EEE), Western Equine Encephalitis (WEE), St. 
Louis Encephalitis (SLE), japanese B Encephalitis (J BE), 
Venezuelan Equine Encephalitis (VEE), and West Nile 
Encephalitis. An epidemic of SLE in 1933 devastated St. Louis 
and several other cities as far east as Louisvill�, Ky. More than 
1 ,000 cases there resulted in 266 deaths. 

japanese B Encephalitis has been very deadly in japan and 
Korea. In  1 924, Tokyo had 6,000 cases, and 3,800 died. In 
1 948, japan had 8,000 cases and 4,750 died. The vector, the 
Asian Tiger mosquito (Aedes albopictus), is now well estab
lished in the United States, and has already transmitted fever 
viruses to children in southeastern and midwestern states, and 
in Texas. Transovarial transmission may pass encephalitis virus
es from female mosquitoes to their larvae, via infected eggs. 

Dengue Fever is also known as " Breakbone Fever" because 
the virus causes extreme aching of joints, even the joints 
between plates in the skull. Many kinds of mosquitoes trans
mit the virus, but Aedes aegypti is the major vector. In Guam, 
98 percent of the American troops were infected. Some of my 
students served with the U.S. Navy and had been infe,cted with 
dengue. They told me that the pain was "indescribable," and 
one said: "When I had malaria I was afraid I might die, but 
when I had dengue I almost wished that I could die." The only 
medication they had was aspirin, which gave very little relief. 
. I n  addition to the fever and other symptoms, the dengue 
virus causes great pain in the eyes, "like someone has his fin
gers behind your eyeball and is trying to pull it out." A first 
exposure to dengue is not often fatal, but re-exposures are 
more serious, with about 15 percent mortality caused, espe
cially in children 

The Asian Tiger Mosquitoes, Aedes albopictus, are efficient 
carriers of the dengue virus. When they first invaded Brazil, 
there were only 6 dengue cases in Rio de janeiro (in 1 985). I n  
just one year, the mosquitoes spread the fever t o  350,000 peo
ple! I n  1985, some of these mosquito larvae were shipped into 
Houston Texas from japan, in old automobile tires-they can 
breed successfully in as little as a qu.arter inch of water. I n  
Evansville, Indiana, they were also breeding i n  piles of old 
tires. The piles were sprayed with insecticides every day, for 11 
days, but swarms of adult mosquitoes still emerged. In early 
july 2001, Tiger Mosquitoes were found in the San Francisco 
Bay area of California. They had just arrived from China, in a 
shipment of live bamboo plants. The larvae had matured in the 
water surrounding the plant roots. This mosquito will probably 
extend its range from coast to coast, and many encephalitis 
cases should be anticipated. 

Malaria: 'Queen of Diseases' 
Sir Ronald Ross, a British Army Surgeon in India, proved that 

the malaria protozoans could complete their development 
only in Anopheles mosquitoes, and that those parasites were 
in the saliva of the mosquitoes. Ross received the Nobel Prize 
in 1 902 for his research on malaria. 

There are more than 300 species of Anopheles in the world, 
but only 60 are closely associated with human beings; others 
feed on snakes, lizards, rodents, and birds. Avian malaria is a 
major cause of bird deaths. When marshes were sprayed with 
DDT to kill the mosquitoes that bothered people, bird popula-

tions in the marsh frequently increased very rapidly, because 
the adults and the nestlings were no longer getting malaria. 

Human beings have suffered from malaria for centuries. 
In Babylon, on june 28, 323 B.C., Alexander the Great died 

of malaria. He was 33 years old and had already conquered 
Egypt, Syria, Persia, Arabia, and Northern India. Alaric, King of 
the Goths, conquered Rome in 430 A. D., but then died of 
malaria. That Old World disease was brought to this 
Hemisphere many times, perhaps first by Columbus's sailors. 

During the construction of the Panama Canal, William 
Gorgas used massive amounts of oil and other poisons to erad
icate the mosquitoes from 100 square miles of jungle. Malaria 
was reduced there from an infection incidence of 800 out of 
every 1,000 workers in 1 906, to only 16 per 1,000 workers, by 
191 6. 

The California Mosquito Abatement Program was estab
lished in 1911, to control a malaria epidemic near the 
Sacramento River delta that had wiped out half of the resi
dents. In 191 4, the U nited States had 600,000 cases of malar
ia, most of which were in California and Florida. 

According to the WHO Newsletter, several thousand malar
ia cases developed in 1919 near Archangel, Russia (64 degrees 
North Latitude); and in 1923, Russia had 5 million cases of 
malaria, with more than 60,000 deaths. 

In the United States, in the 1930s, there were still more than 
6,000 malaria victims every year. People at greatest risk pro
tected themselves by swallowing bitter quinine pills three 
times a day. That method of protection was also used by 
British workers in malarious countries, and they discovered 
that drinking gin and tonic to wash the pill down made the 
quinine less repulsive. 

An epidemic in Brazil, in 1938, was spread by imported 
Anopheles gambiae. There were more than 100,000 malaria 
cases, and 1 4,000 of the victims died within six months. 

Today, more than 2 billion people-40 percent of the Earth's 
population-live in malarious countries. About 300 million of 
them are infected with malaria, and there are nearly 300,000 
new cases every day. More than 30 percent of childhood 
deaths in Africa are directly caused by malaria. 

The Benefits of DDT 
When a DDT malaria control operation is under way, the 

inhabitants are simultaneously protected from other insect
transmitted diseases, including plague, typhus, yellow fever, 
dengue fever, hemorrhagic fever, leishmaniasis, elephantiasis, 
river blindness, and sleeping sickness. 

Because environmental extremists raised unwarranted fears 
about DDT, the United States banned DDT in 1 972, and the 
spray programs in developing countries were reduced. This 
led to a resurgence of malaria that is still continuing. There are 
now more than 300 million cases of malaria, and the number 
in South Africa has risen by over 1 ,000 percent in the past five 
years. 

Malnourished and feverish malaria victims simply cannot 
perform the necessary labor in the fields. Before the 1 940s, 
India produced less than 25 million tons of wheat per year, 
and starvation was Widespread. Protein deficiencies also 
caused conditions such as marasmus and kwashiorkor. After 
the use of DDT reduced malaria rates, I ndia's farmers pro-
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The u.s. Agency for International Development reports that bednets 
treated with insecticide could reduce by 20 percent all childhood 
deaths in Africa. Now, of the yearly malaria-related deaths in Africa, 
about 2.25 million are children. 

Plasmodium is a genus of protozoans, which includes 
four species that cause malaria in h uman beings. 
Here is the most common, plasmodium vivax, shown 
in the microgametocyte phase, in a thin blood film. 

duced more than 1 00 million tons of wheat annually, and the 
nation's health was vastly improved. 

Prior to its National Malaria Campaign, India had more than 
a million cases of malaria annually. The DDT anti-malaria cam
paign resulted in the number of deaths dropping from 750,000 
annually to just 1 ,500 deaths per year. Also, the average 
longevity of 32 years increased to 45 years during this period. 

During World War I I , the South Pacific was a great center of 
malaria. On Guadalcanal, the annual malaria rate among our 
troops was 1 ,800 cases per 1 ,000 men; in other words, most 
of the 'men had malaria twice during that year, After DDT 
became available, the malaria rate there fell to about 40 cases 
per 1 ,000 men, 

The Mediterranean island of Sardinia suffered 40,000 to 
70,000 cases of malaria per year in the early 1 940s. After DDT 
was applied, the infestation dropped to just 44 cases, in 1 950. 

In Ceylon (Sri Lanka), in the 1 950s, there were 3 million 
malaria cases a year, with more than 1 2,000 deaths. DDT 
reduced the number of cases to only 31 in 1 962, and a total of 
1 7  in 1 963 (with no deaths). Unfortunately, DDT use was 
stopped there and malaria rates soared to 1 , 700 in January 
1 968, 42,000 in February 1 968, and nearly 2 million cases in 
1969. 

In June 1 996, the World Health Organization reported that 
in Africa, before DDT, 1 .5 to 2.7 million people died from 
malaria every year. Malaria still kills half of all children there 
before they are five years old. Bed nets cost $ 5.00 each, and it 
costs 50 cents a year to treat a net with permethrin (a synthet-
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ic pyrethroid insecticide). Nets that are thus treated will repel 
or kill all mosquitoes for at least a month. Those nets are sav
ing the lives of 500,000 African children from malaria, every 
year. But, as U.S. Navy Commander Kevin Baird reports, in 
malarious regions, "Even if a person sleeps in a screened room 
under a bed net, he or she will still receive roughly one infec
tious bite a week" and "There are parts of Africa where per
sons will get infectious bites every day. " 

Spraying with DDT to kill mosquitoes would save more 
lives, and be more cost-effective. 

How Malaria Develops 
Four species of Plasmodium, a parasitic protozoan, can 

cause malaria in humans. They are P. vivax, P. falciparum, P. 
ovale, and P. malariae. The members of those species differ 
morphologically, behaviorally, and physiologically. Their plas
modia pass through three major developmental stages: sporo
zoites, merozoites, and gametocytes. The blood of a person 
suffering with malaria contains all of those stages. When a 
female Anopheles sucks up that blood, all of those stages enter 
the mosquito stomach. (Anopheles males do not eat vertebrate 
blood.) The gametocytes mature in the mosquito stomach and 
engage in sexual reproduction there. The resulting zygote pen
etrates the stomach wall and becomes an oocyst attached to 
the outside of the stomach, bathed in the blood of the mos
quito hemocoele. 

More divisions occur in the oocyst, releasing hundreds of 
young plasmodia (called sporozoites) into the mosquito blood. 



A large number of them enter the mosquito salivary glands, and 
when the mosquito feeds, thousands of sporozoites are injected 
with the saliva. They travel very quickly to the human liver, 
where they multiply asexually for 6 to 12 days, producing hun
dreds of thousands of merozoites which then enter the blood
stream. Each one can invade an erythrocyte (the oxygen-.carry
ing cells of the blood) and reproduce asexually there, producing 
6 to 26 new erythrocytes. In tertian malaria, that reproduction 
takes only 48 hours, but in quartan malaria it takes 72 hours. At 
the end of that time, the new generation of merozoites bursts out 
of all the invaded erythrocytes and quickly burrows into new 
ones. After another 48 or 72 hours they synchronically burst out 
of the blood cells and repeat the process. 

When merozoite numbers exceed 50 per cubic milliliter of 
blood (more than 150 million merozoites in a 140 pound per
son) the victim suffers a chill because of the shortage of func
tional red blood cells. As the erythrocytes are ruptured, toxins 
are released, resulting in fevers of 96 to 104 degrees. 
Frequently, victims also suffer with hallucinations and extreme 
anxiety. The human spleen removes sporozoites and mero
zoites from the blood, and becomes enlarged as a result. The 
swollen spleen is one symptom relied on to diagnose malaria. 
Kidney failure may also result in "blackwater fever," so-called 
because dead blood cells in the urine causes it to become a 
dark mahogany color. Cerebral malaria occurs if abundant 
parasites plug capillaries in the brain, and death may then 
result very quickly. 

Falciparum malaria accounts for more than 90 percent of all 
malaria fatalities. Thirteen percent of its total genetic material 
is in variable genes that can switch on and off, fooling the 
immune response. The mortality rate of untreated falciparum 
malaria is 30 to 40 percent (about the same as for bubonic 
plague). 

In quartan malaria, caused by Plasmodium malariae, the life 
cycle takes 72 hours, so the attacks of chills and fever occur 
every fourth day. The life cycle of the other three species of 
Plasmodium takes only 48 hours, so the 
chills and fever recur every third day, and 
thus the disease is called tertian malaria. 
Plasmodium vivax and p. ovale cause a 
relatively mild benign tertian malaria, but 
Plasmodium falciparum causes potential
ly deadly malignant tertian malaria. If the 
victim has paroxysms more often than 
every 48 hours, it indicates that multiple 
infections have occurred, and the ailment 
is called quotidian malaria. 

Malaria Plasmodia Are Self-Protected 
The malarial parasite has 14 chromo

somes and perhaps 7,000 genes. 
Researchers have predicted that "within 
5 or 1 0 years they will have a vaccine 
that will actually save lives." (They have 
been predicting that for 25 years, but no 
effective vaccines are yet available! See 
box, p. 28.) Difficulties include the plas-

not staying long enough in the human liver to be attacked by 
cytotoxic T cells there. When the merozoites are inside the 
human erythrocytes, they are safe from the immune system, 
and they multiply so furiously that, according to researchers, 
"even if an immune response kills 99 percent of them, there 
are likely to be enough parasites left to multiply and cause dis
ease to continue to develop." 

The primary antibody target on the sporozoites is a protein 
in the parasite's surface, but sporozoites are proficient at 
evading the immune system of human blood systems. When 
an infected mosquito bites, thousands of sporozoites enter 
the human blood, and in less than 10 minutes, they enter the 
liver, before the antibody response can be effective. There 
the sporozoites are safe from the antibodies, because in the 
liver it takes 10 or 1 2  days for ki Iler T cells to develop, and 
the parasites do not stay in the I iver that long. Each sporo
zoite in the I iver forms a reproductive stage that produces 
about 30,000 merozoites, which quickly enter erythrocytes, 
where they are thus safe from both the antibodies and the 
T cells. 

Each developmental stage (sporozoites, gametocytes, and 
merozoites) may mutate independently and frequently, so 
within each population there develop slightly different 
"strains" whose members may differ significantly. 

Immunity to vivax malaria sometimes develops naturally. 
Fetal hemoglobin is evidently not favored by mosquitoes, so 
babies may have a degree of resistance to malaria. It takes 
about five years for adult humans to develop partial immunity 
to vivax plasmodia,4 and if the person moves to another loca
tion, the immunity may be lost because of local differences in 
the plasmodia. 

A different kind of immunity to malaria occurs in people 
who suffer from sickle-cell anemia. They have erythrocytes 
that are hard and somewhat curved, and are not good hosts for 
the malaria plasmodia. Children who inherit the gene for sick
le cell from both parents usually die early, of anemia. IHhey 
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bodies in the blood, and the plasmodia A doctor tends a malaria victim in Sudan. 
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water. Some prefer sunny water, others 
live only in shaded areas. A few kinds 
live only in the water in "tree-holes." 

Blood meals are usually required 
before parasitic female insects can pro
duce offspring; however some species of 
mosquitoes are "autogenous" and can 
produce eggs without having a blood 
meal. 

Entomologists have to know where to find the larvae of different mosquito species, 
which each have specific habitats. Aedes deposit their eggs in the sand or mud by 
the water's edge. Here, mosquito grubs near a pond in Ethiopia. 

Entomologists employed to control 
mosquitoes must be able to identify 
each adult mosquito seen, and know 
exactly where their larvae will be found. 
If those larvae can then be killed, the 
emergence of adults that would other
wise be feeding on blood (and perhaps 
transmitting diseases), will be prevented. 
Unfortunately, even after the habitats are 
located, it may now be impossible to 
control the blood-sucking pests, 
because environmental regulations 
restrict all water management proce
dures, and prohibit the addition of effec-

inherit the sickle cell trait from only one parent they are likely 
to live, and they will not suffer as much from malaria because 
the plasmodia do not prosper in sickled cells. A "balance" 
therefore exists between homozygous sickle cell victims (who 
may die of anemia), homozygous non-sickle-cell victims (who 
may die of malaria), and heterozygous individuals who may 
suffer slightly from both the anemia and the malaria but are 
not killed by either. 

Mosquitoes Are Not All Alike 
Mosquitoes develop through four larval stages, followed by 

the pupal stage. The time from egg to adult may be as short as 
4 days, but usually is a week or two, depending on tempera
ture and food. 

Adult female Anopheles have palpi (oral appendages) about as 
long as their proboscis, while all other female mosquitoes in the 
United States have very short palpi. In both sexes of Anopheles, 
the top of the abdomen bears slender hairs instead of the flat 
scales that occur on the abdomen of our other mosquitoes. 

Adults of genera Culex and Culiseta have the abdominal 
apex blunt, or rounded, but in the genus Aedes adults have the 
tip of the abdomen slender and pointed. 

The larvae (wrigglers) of most mosquitoes have a slender 
breathing tube at the end of the abdomen, and the body hangs 
downward from the breathing tube (the tip of which is at the 
water surface). Anopheles larvae have no such breathing tube, 
and their body floats parallel below the water surface. 
Anopheles eggs have a buoyant "float" on each side, and they 
float individually on the water surface. Culex and Culiseta 
eggs are deposited in "rafts" that float atop the water, while 
Aedes eggs are deposited individually in the sand or mud by 
the water's edge. 

The behavior and habitat preferred by members of the dif
ferent species are very specific. Some larvae live only in fresh 
water, others only in stagnant water, brackish water, or saline 
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tive chemicals to the water or air. The 
introduction of minnows to destroy the mosquito larvae may 
also be prohibited, because those minnows also eat other 
small aquatic invertebrates, some of which have been listed by 
the EPA as "endangered" or "threatened" species. Any alter
ation of their "critical habitat" is also illegal under the EPA's 
Endangered Species Act. 

Anti-malaria Medications 
Tropical Disease Research (TOR) News, Feb. 2000, reports 

that antimalarial chemical medication might either (1) destroy 
the sporozoites or merozoites in human blood, or (2) destroy 
some of the plasmodia in human liver cells. 

More than 300 years ago, human beings knew how to pre
vent malaria by eating the bark of a specific kind of tree in what 
is now South America. As Natural History reported in October 
1989, Incas told missionaries in Peru in the 1630s, that the bark 
of the Cinchona tree could prevent them from getting malaria, 
if they ate small amounts of it daily. Two-hundred years later, 
quinine was discovered to be the chemical in Cinchona bark 
that was so effective in preventing malaria symptoms. 

Natives in Peru and Bolivia engaged in the bark trade, get-
. ting about $ 1 5  for a hundred pounds of bark. Some seeds were 

smuggled out and planted in Java, where selective breeding 
developed trees with bark containing 15 percent quinine. 
Eventually Java produced more than 95 percent of the world's 
quinine, but early in World War I I  Japan occupied Java, after 
which the quinine was no longer available to other countries 
(see Natural History, Jan. 1948 for details). 

Quinine is now readily available, but the bitter 0.6 gram 
quinine pills must be swallowed every day, and they cause 
ringing of the ears, kidney damage, and (sometimes) black
water fever. The quinine kills merozoites, but only some 
sporozoites. 

To replace quinine, the Germans manufactured atabrine in 
1 936. It caused no l"inging ears and no kidney damage, but 



caused skin to turn yellow for months afterward. The big pills, 
which were only taken once a day, killed the merozoites in red 
blood cells. 

Another ancient malaria medication comes from China. For 
hundreds of years, Qinghaosu (Artemisinin) was a popular 
medication in China, but not elsewhere. It is derived from the 
leaves of a common composite weed named Sweet 
Wormwood, Artemisia annua (L.) and was described in a 1527 
treatise on Chinese herbs by doctor Li Shi-ze. (This is reported 
in Natural History, Oct. 1989.) There are about 400 species of 
Artemisia, but of the 100 species tested, only A. annua was 
found to produ·ce the curative chemical ,  Artemisinin. 
Artemisinin has been synthesized by chemists in Switzerland, 
the United States, and China, but the cost is considered to be 
too expensive for mass production. 

Clinical trials in China suggested that injectable Artemisinin 
could cure as many as 90 percent of cerebral malaria cases. 
Safety data are not yet complete, and the World Health 
Organization has expressed concerns about possible neuro
toxicity in animals. Donald E. Davidson (of the Tropical 
Disease Research staff) says that qinghaosu has the structure of 
a sesquiterpene lactone, with an internal peroxide linkage. It 
may be recommended, either by tablet or injection, for malar
ia victims who can not tolerate quinine. Tests indicate fetal 
toxicity in rodents, so its use is discouraged in pregnant 
women. Two derivatives, Artemether and Artesunate, are more 
water soluble than the parent compound, but the developer of 
Artesunate, Nicholas White, warns that it may have neurotox
ic effects at high doses (inj urY ,to the brainstem) .5  

Other anti malaria drugs were developed, each with differ
ent properties: 

• Primaquine (1 940s) kills  gametocytes in human blood, as 
well as destroying merozoites 
before they get from the liver into 
the blood. 

• Chloroquine and Amodiaquine' 
kill the plasmodia in the red blood 
cells. In the early 1950s, Americans 
developed chloroquine compounds: 
hydroxychloroquine (plaquenil) and 
chloroquine phosphate (Aralen). In 
Cambodia and in Brazil, chloro
quine was sometimes added to salt, 
which was given free to natives and 
protected them from malaria. Both 
chloroquine and quinine block the 
removal of heme, which is a by
product of hemoglobin degradation, 
and is toxic to plasmodia. 

• Chloroquine phosphate 

iae plasmodia, and entirely cured falciparum malaria until a 
resistant strain appeared in Vietnam in 195 5 .  

I f  falciparum malaria becomes resistant t o  chloroquine, 
treatment goes immediately to quinine therapy (2 grams a day 
for at least four days, but some falciparum are also resistant to 
quinine.) 

In 1967, the U .S. government was screening 60 to 70 new 
chemicals and spending more than $ 11 million seeking drugs 
that might prevent or cure resistant falciparum malaria. Here 
are some of the results: 

• Fansidar is a 1970s combination of pyrimethamine and 
sulfadoxine. These antimetabolites kill the sporozoites before 
they reach the liver. Until recently, Fansidar was recommend
ed for protection, but it has caused severe allergic rashes in a 
few people. 

• Mefloquine (Lariam) was approved in 1 989 by the United 
States for malaria control. Taken once a week, it is a potent 
killer of merozoites, but about 20 percent of takers may suffer 
unpleasant symptoms such as nausea, dizziness, vivid dreams, 
hallucinations, and severe attacks of anxiety. It has a half life 
of about 21 days in the human body. 

Despite all these anti-malaria substances, the u .s. Centers 
for Disease Control stated bluntly :6 "Travellers must be 
informed that regardless of the malaria prophylactic regimen 
employed, it is still possible to contract malaria." And the 
research continues. In 1999, a W HO-funded agency, 
Medicines for Malaria Venture (MMV) was established. It had 
a budget of $4 million (in 2000), and its goal was $30 million 
a year, which, the director said, "is enough to produce one 
new anti malaria drug every five years."7 If adequately funded, 
this group intends to decode mosquito genomes and 
pathogenomics and seek new approaches for drug discovery. 

Pan American Health OrganizationiWorld Health Organization 

(Aralen) was the preferred anti
malaria protection for decades. The 
small pill was taken once a week, 
beginning two weeks before enter
ing the jungles and continuing for 
six weeks after returning. It was 
widely used, until it lost its effec
tiveness in the late 1990s. Aralen 
suppressed vivax, ovale, and malar-

Anti-malarial spraying in Guyana. The British medical journal The Lancet reported that 
no adverse effects of DOT were ever experienced by the 1 30, 000 spraymen or the 535 
million people living in sprayed houses during 1 959. 

2 1 st CENTURY Fall 2002 23 



The U.5. Centers for Disease Control in Atlanta stated that it 
receives 1,000 to 1,500 reports a year of travellers accidental
ly bringing malaria into the United States. This may result in 
malaria surprising victims who have never left the Unite0 
States-as happened recently in Loudoun County, Virginia. In 
1952, a Korean war veteran had a malaria relapse while 
camping near a Girl Scout camp in Nevada County, California. 
As a result, 35 of the scouts got vivax malaria. 

DDT: Safe, Effective, and Inexpensive 
To control Anopheles mosquitoes, DDT was sprayed on 

inside walls once or twice a year. In  1959, spraymen applied 
60,000 tons of DDT to the inside walls of 100 million houses. 
There was never any need to wear masks or protective cloth
ing while doing DDT spraying. No adverse effects were ever 
experienced by the 130,000 spraymen or the 535 million peo
ple living in the sprayed houses.8 

In house spraying, the amount applied was 2 grams of DDT 
per square meter of wall, every 6 months.9 Also, no wildlife 
was injured by DDT in those areas. The World 
Health Organization Director concluded, "The dis
continuation of the use of DDT would be a disaster 
to world health." 

Montrose Chemical ' Company workers in 
California, who wore no masks or goggles, were 
never harmed by their constant exposure to DDT 
When their fatty tissues were analyzed, they were 
found to contain up to 647 parts per million (ppm) of 
DDT residues. The fatty tissues of the general popula
tion at that time contained only 5 or 6 ppm of DDT l O 
There were no cancer cases in those workers, even 
after 1,300 man-years of heavy daily exposure to 
DDT. Dr. Edward R. Laws, of the U .5. Public Health 
Service, found that those Montrose workers still were 
healthy after 10 to 20 years of that exposure. 

I n  addition to its effectiveness, DDT is inexpen
sive. The cost of spraying in 1959 was $205,000, but 
if substitutes had to be used, malathion would have 
cost $ 637,000, and propoxur would have cost 
$ 1,762,000 for the same control. A 1.5 oz. whisky 
jigger full of 70 percent wettable DDT covers 144 
square feet of wall surface, killing all mosquitoes that 
land there during the next six months. 

In the 1960s, the World Health Organization test
ed more than 1,300 pesticides, seeking effective sub
stitutes for DDT in mosquito control. Only four 
approached DDT's effectiveness: Malathion, 
Aprocarb (Baygon), fenthion, and fenitrothion, but all 
were more hazardous to humans than DDT and were 
4 to 20 times more expensive than DDT l l  

Because, over the years, I kept hearing propagan
dist claims that DDT is toxic to people, I studied all 
of the relevant scientific and medical literature. Here 
I mention only some details on DDT's safety: 

mine the effects of DDT in their diet. Rodents without DDT in 
their diet all died, but nearly half of the DDT-dosed rodents 
survived and the cancers disappeared from their brains. 1 2  

• Drs. Charles Salinskas and Allan E. Okey reported that 
DDT in rodent diets inhibited development of induced mam
mary cancers and leukemia.1 3  

• A.E. and E.K. McLean determined that after animals had 
ingested DDT, the highly toxic aflatoxins they had been fed 
were not fatal, perhaps because they were converted to non
toxic metabol ites by the I iver. 1 4 DDT was also known to 
induce the formation of hepatic microsomal enzymes which, 
in turn, inhibited the growth of tumors and cancers. 

Dr. Wayland Hayes performed tests for the u.s. Public 
Health Service, feeding human volunteers up to 35 milligrams 
of DDT in their food every day for 18 months. (The average 
human intake of DDT in the United States at that time was 
about 0.03 mgs per day, or 0.36 mgs per year.) l S  No adverse 
effects resulted, either at the time of the study, or during the 
next 10 years. 

As a result of such studies, I felt that it was safe for me to 

Courtesy of J. Gordon Edwards 

Evidence That DDT Fights Cancer 
• Dr. Edward R. Laws experimentally transplanted 

malignant tumors directly into rodent brains to deter-

The author, featured in Esquire magazine, September 1 971,  eating a 
tablespoon of DDT, a feat he repeated publicly almost every week in 
his public campaign to show the safety of DDT. 
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ingest DDT. I was delivering addresses to various audiences 
almost every week. I carried a commercial box of DDT onto 
the stage, dug out a tablespoon of DDT (about 1 2  mgs), swal
lowed it, and washed it down with water before beginning my 
talk about DDT's lack of toxicity to vertebrate animals. Esquire 
magazine, in September 1971, pictured me ingesting a table
spoon of DDT. The text explained that I had "eaten two-hun
dred times the normal human intake of DDT, to show it's not 
as bad as people think." 

At the same time, the pseudo-environmentalists were going 
wild against DDT. Clifton Curtis of the World Wildlife Fund, 
for example, wrote that "DDT is so potent that as long as it is 
used anywhere in the world, nobody is safe"-and provided 
no data to back up his assertion. Dr. Gilbert L .  Ross, of the 
American Council on Science and Health, characterized 
Curtis's remarks as "typical of the dangerous environmental 
disinformation masquerading as science that has been stirring 
DDT hysteria ever since the 1960s." Ross pointed out that 
"Extensive scientific studies have not found any harm to 
humans, even during the massive overuse of DDT in agricul
ture in the 1950s and 60s." Furthermore, the scientific reports 
show that there is no indication of DDT use harming people, 
birds, bird eggshells, or other vertebrate animals . 1 6  

During the  1960s, the  World Health Organization proposed 
the possible eradication of malaria, worldwide, and malaria 
control was achieved in areas with a population of 279 mil
lion people. Thirty-six formerly malarious countries totally 
eradicated the disease. The U.S. National Academy of 
Sciences stated in 1970: 

To only a few chemicals does man owe as great a 
debt as to DDT. In little more than two decades DDT 
has prevented 500 million human deaths, due to malar
ia, that would otherwise have been inevitable, 1 7  

Then, Along Came Rachel Carson 
Then, along came Rachel Carson and her book, Silent 

Spring. She advocated a halt to most uses of pesticides, espe
cially DDT. She stated: 

Only yesterday mankind lived in fear of scourges of 
smallpox, cholera, and plague. Now our major concern 
is no longer with the disease organisms; better living 
conditions and new drugs have given us control over 
infectious disease. 

Some of the infectious diseases that Carson ignored, which 
were not controlled, were malaria, typhus, yellow fever, 
plague, dengue, encephalitis, sleeping sickness, river blind
ness, leishmaniasis, and elephantiasis-all of which had been 
locally controlled by DDT. 1 8  

The president o f  a leading British scientific organization stat
ed in his inaugural address to the British Agrochemical 
Association, May 13, 1 980, that " I f  there had been a world 
ban of DDT, as many sought, then Rachel Carson and her 
book, Silent Spring, would now be killing more people every 
year than Adolf Hitler killed during his entire holocaust." 
Unfortunately, in the year 2002, Carson's death toll has now 
far surpassed that of Hitler, and a world ban on DDT is still the 

goal of many pseudo-environmentalists. 
On the first page of her book, Rachel Carson dedicated 

Silent Spring as follows: "To Albert Schweitzer, who said 'Man 
has lost the capacity to foresee and to forestall. He will end by 
destroying the Earth.' " Because the major theme of her book 
was anti-pesticide (especially anti-DDT), her dedication 
seemed to indicate that the great man opposed the use of 
DDT. However in his autobiography, Schweitzer wrote: "How 
much labor and waste of time these wicked insects do cause 
to us . . .  but a ray of hope, in the use of DDT, is now held 
out to us." Schweitzer was worried about nuclear warfare, 
rather than DDT! 

The Environmental Protection Agency supported Rachel 
Carson at the time, and appeared to be determined to ban 
DDT. In 197 1 -1 972, the EPA supervised seven months of hear
ings, which it hoped would have that result. Testimony by sci
entists before EPA Hearings Judge Edmund Sweeney filled 
more than 9,000 pages In his final official decision, issued on 
April 26; 1972, Judge Sweeney stated:  

DDT is  not a carcinogenic, mutagenic, or teratogenic 
hazard to man. The uses of DDT (under the regulations 
involved here) do not have a dei"eterious effect on fresh
water fish ,  estuarine organisms, wild birds, or other 
wildlife. The evidence in this proceeding supports the 
conclusion that there is  a present need for the essential 
uses of DDT. 

EPA administrator William Ruckelshaus never attended a 
single day of those seven months of expensive EPA hearings, 
and his aide, Marshall Miller, reported that he did not even 
read the transcript.1 9  Nevertheless, he overruled his own 
judge's decision and single-handedly banned DDT. 

In his " Final Opinion and Decision" on DDT, EPA 
Administrator Ruckelshaus not only omitted the scientific data 
which had so deeply impressed the EPA judge, but his own 
"decision" was padded with propaganda from Environmental 
Defense Fund literature that appeared nowhere in the entire 
transcript of the hearings. Ruckelshaus, it should be noted, 
was a member of the Environmental Defense Fund and solicit
ed donations for that group on his personal stationery. 

I summarized a few of the obvious misstatements in 
Ruckelshaus's "Final Opinion and Decision" on DDT, and 
Senator Barry Goldwater entered that summary in the 
Congressional Record.20 

On page 1 of his Final Opinion, Ruckelshaus erroneously 
wrote: "DDT is the familiar abbreviation of the chemical 
( 1 , 1, 1-trichlorophenyl ethane)." The chemical is actually :  
1, 1, 1-trichloro-2,2, bis(p-chlorophenyl) ethane. On page 4, 
Ruckelshaus stated, " DDT has th ree major breakdown prod
ucts: DDA, DOE, and DOD; separate registrations exist for 
TOE (DOE)." The truth is, that TOE is another name for DOD, 
not DOE, and that DOE is not insecticidal at all, thus no regis
trations for it ever existed. 

These cited errors are significant only as an indication of the 
Opinion's slovenly attention to details. On page 37,  
Ruckelshaus stated that farmers should use "the less acutely 
toxic organophosphates, like carbaryl."  Even Ruckelshaus 
should have known that carbaryl is not an organophosphate 
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pesticide, and that carbaryl and 
organophosphates are not less toxic 
than DDT! Remember Ruckels
haus's response during the Nixon 
Administration, when the Secret 
Service exposed his lies about 
"arm-wrestling with them" to get 
papers from Ehrl ichman's file cabi
net? His defense was: "My allusion 
to arm wrestling was an effort at 
hyperbole at a time when reality 
could not absorb exaggeration. The 
gloves were never donned and the 
bell never sounded. . . in short, 
the bout never occurred."21 

EPA officials vigorously denied 
that the ban was political, but on 
April 26, 1 979, Ruckelshaus him
self wrote a letter to Allan Grant, 
President of the American Farm 
Bureau Federation, in which he 
stated: "Decisions by the govern
ment involving the use of toxic sub
stances are political with a small 
'p. ' .  . .  Science, along with other 
disciplines such as economics, has 
a role to play, but the ultimate judg
ment remains political." Stuart Lewis/EIRNS 

banned throughout the land, and 
banned from export." Ih 1976, the 
Audubon Society and the Natural 
Resources Defense Council sued in 
federal court to prevent more pesti
cides from being shipped to unde
veloped countries. The National 
Legal Center for Public Interest 
opposed that suit, and four years 
later the court finally ruled against 
the environmental extremists. 

Other apologists for Rachel 
Carson and the Environmental 
Protection Agency have contributed 
remarkable statements to the 
mythology about DDT and malaria. 
To take one example : In Science 
magazine, Oct. 10, 1997 (page 

Environmental Defense Fund activist William 
Ruckelshaus singlehandedly banned DOT in 
7 972, without reading one word of testimony 
from the seven months of hearings conducted by 
the Environmental Protection AgencYt which he 
headed. 

In 1977, pseudo-environmental
ists again sued to force the Agency 
for International Development to 
submit Environmental Impact 
Studies before pesticides could be 
sent to save lives in poor countries. 
This suit was partially successful, 
and in 1 986, the Agency for Inter
national Development responded 
by issuing "Regulation 16 Guide
lines." Based on those Guidelines, 
Secretary of State George Schultz 
telegraphed orders to U.S. 
embassies in poor countries, stating 
that: "The U.5. cannot-repeat can
not-participate in programs using 
any of the following pesticides: (1) 
lindane; (2) BHC; (3) DDT; and (4) 
dieldrin." The poor countries thus 
either had to survive without U .5. 
aid or try to get along without the 
pesticides needed to protect the 
health of their inhabitants. Hun
dreds of thousands have starved or 

223), Jacob Koella and Margaret Mackinnon wrote: "Most 
mosquitoes die when they bite someone, and get squashed. It 
thus makes sense for a mosquito to keep its biting to a mini
mum. It might also make sense for the malaria parasite to want 
its insect host to behave with some restraint, as the longer the 
insect is alive the more opportunities the parasite has to be 
transmitted." 

In fact, Koella says, "the malaria plasmodium wants the 
mosquito to bite as often as possible." Perhaps other such writ
ers can conduct more personal interviews with protozoans 
and mosquitoes, and pass their opinions along to scientists in 
future issues of Science magazine? 

The Death Toll of the 
Anti-Pesticide Lobby 

Pesticides, which protect human lives and increase the crop 
yields, have for this very reason been targetted by the anti
population environmentalists for attack. The u.S. 
Export/Import Bank financed more than $3 billion worth of 
pesticide exports in 1974-1976, saving millions of human 
lives. In 1970, the National Audubon Society distributed 
17,000 yellow leaflets bearing the message : "DDT should be 
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died, as a result. 
The U.S. Centers for Disease Control in Atlanta made clear 

in a July 25, 1969, warning that the ban on DDT would come 
with a high death toll: 

A decision to ban the production of DDT in the u .S. 
would result in a denial of the use of DDT to most of 

. the malarious areas of the world. The available evi
dence on the very sl ight risks, if any, does not justify the 
u.S. making a unilateral decision that would so 
adversely affect the future economic and social well
being of so many other nations of the world. The mere 
banning of the use of DDT within the U.5. may raise 
unwarranted fears in the minds of those responsible for 
decision making in other governments who will not be 
fully informed of the known facts about the benefits and 
risks involved in the continued use of DDT in malaria 
eradication. 

Other donor countries also frowned on DDT use in poor 
countries, after the 1 972 U.S. ban, and withheld financial aid 
if those countries used DDT.: 

• In Mozambique DDT use was stopped "because 80 per
cent of the health budget came from donors who refused to 



al low the use of D DT" (British Medical Journal, March 
2000). 

• Bel ize and Bol ivia stopped us ing D DT in their public 
health programs because they feared the loss of aid from inter
national agencies. 

• South Africa also halted its D DT spraying in  1995, after 
which malaria cases in the country quadrupled to over 
50,000, and malaria incidence there has risen by more than 
1,000 percent in the last five years. 

International agencies that block aid to countries that use 
DDT for malaria control should be held responsible for the 
deaths that result. 

Dr. Donald Roberts, an entomologist and professor at the 
Un iformed Services U n i versity of Health Sciences, at 
Bethesda, Maryland, has reported in the scientific l iterature on 
the efficacy of spraying D DT on the inside wal l s  of houses as 
a way of combatti ng malaria.  "Malaria rates are c l imbing in 
poor countries that stopped using D DT . . . .  Rates increased by 
12 times in G uyana after D DT spraying was reduced," Roberts 
wrote. As the figure shows, malaria cases in  South America 
have risen by over 1,000 percent in the past five years. Only 
Ecuador and Venezuela have contained or reduced malaria in  
the past few years. 

I recently visited Ecuador, to study conditions along Rio 
Napo. People are responding wel l  to the 61 percent reduction 
in  malaria cases that resu lted from th ree years of D DT pro
grams there. The surrou nding countries had stopped their  DDT 
programs three years ear l ier, and are now suffering up to 91 
percent more malaria, as a resu lt, as can be seen in  the figure. 

Countries that have contin ued to use D DT have halted their · 
malaria epidemics. I n  Africa, Swazi land sti l l  benefits from 
D DT spraying (with l ess than 4 per cent of the residents infect
ed), but j ust across the border about half of the people in  
unsprayed South Africa have malaria infections. 

In  Madagascar, malaria k i l led more than 100,000 people in 
1986-1988. Authorities belatedly began spraying D DT again,  
and stopped the epidemic.22 

In response to the resurgence of mal aria, and the interna
tional environmental ist attempts to ban D DT worldwide, Dr. 
Roger Bate, chairman of the Save Chi ldren from Malaria cam
paign, warned : 

Problems w i l l  arise from restrictions on D DT use, but 
it is of far greater importance that countries can conti nue 
to use DDT without fear of reprisals-at least offic ia l  
reprisals. Aid agencies and environmental groups pres
suring countries to abandon D DT for publ ic uses cou ld 
ki l l  thousands of people and cost m i l l ions of dol lars.23 

Willful Genocide 
Before DDT was developed, about 1 0  percent of the people 

in the world had malaria attacks, and someone d ied of the d is
ease every 10 seconds. D DT turned this situation around in  
three decades, but  then the U .S. ban in  1972 brought the 
world back to the pre-D DT days. I n  1996, the U .S .  National 
Academy of Sciences reported that: 

malaria is  affecting 2.4 b i l l ion people, or 40 percent of 
the world's population. A ch i ld  d ies of malaria, some-

where, every 30 seconds, and most of these deaths are 
unnecessary . 

Is the D DT ban intended to control global populations? This 
question was raised by Pau l Driessen, writi ng in  the Apri l  
2001 Environment and Climate News . 

In 1972 the EPA banned a l l  uses of DDT in the U .S .  
and in  any nation receiving U .S .  a id .. With i n  j ust s ix 
years, 800 m i l l ion cases of malaria developed and 8.2 
m i l l ion malaria deaths per year were reported in coun
tries affected by EPA's ban. 

In response, many countries wish to turn again  to 
D DT, prompting the World Wi ld l ife Fund and other 
environmental groups to demand a permanent, i nflexi
ble, global ban on this l ife-saving pesticide. At best, their 

Continued on page 30 
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Compared here are four categories of countries in South 
America. As can be seen, the incidence of malaria dra
matically increased after house-spraying with DDT 
stopped-and dramatically declined after an increased 
use of DDT. The data were derived from reports of the 
Pan American Health Organization. 
Source: Adapted from D. Roberts et ai . ,  Emerging Infectious 
Diseases, July-September 1 997, p. 300. 
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Vaccine Research : Many Leads, But little Su�cess 
In his book Malaria Capers, author Robert Desowitz 

reports (p.  275) that 

After 25 years, the AID [ U .s.  Agency for Inter
national Development] malaria vaccine research proj
ect has proven to' be a d isaster. The fai l u re was prima
rily due to med iocre science, i rresponsible experimen
tal procedures, and corruption . . . .  

Another reason may be that the human constitution 
is such that no vaccine can confer a protective immu
n ity to h uman malaria. 

Mal aria vaccine research has been goi ng on si nce World 
War I I .  In 1945, Ju les Freund discovered that Rhesus monkeys 
could be immunized with a vaccine protecting them from 
Plasmodium knowlesi, but only when it was used with an 
adjuvant. Freund's adjuvant is an emulsified suspension of a 
k i l led tubercu losis mycobacterium, in m ineral o i l .  The miner
ai o i l  is largely responsible for the adjuvant's toxicity, because 
it is metabolical ly inert and cannot be metabolized. The add i
tion of such an adjuvant seemed to stimulate the body's 
defense system and prevent the malaria from becoming fatal .  

For 30 years, Freund's adjuvant was used i n  malaria vac
cine research; however, it was fou nd to cause tumors, 
abscesses, and other side-effects that were often fata l .  In  
mon keys it produced auto-immune damage to nervous tis
sues, and half of the monkeys d ied. It could never be rou
tinely used in h uman beings and was in fact too harmful to 
even be tested on humans. As a result, vaccines to protect 
humans from malaria have been d ifficult to develop. 

In addition, vaccines may be of such short duration that 
they w i l l  be usefu l primar i ly  to protect travel lers. As Doctors 
for Disaster Preparedness noted in its May 1997 newsletter, 
" in  countries where people cannot even afford mosquito 
nets, expensive vaccines wi l l  obviously be useless." 

Researchers seeking vaccines for d isease control routi'nely 
inject a k i l led form �f the pathogen i nto the victim's blood. 
That sometimes causes the body to stimulate the production 
of chemical defenses. Injecting the k i l led plasmodia of 
mal aria d id  not bri ng about the des.ired effect, however. 

Probing the Genome 
Some vaccine research is focussed on genetic alterations. 

As reported in Science News Feb. 3, 1990, the Institute for 
Genomic Research is currently trying to crack the entire 30-
m i l l i on-base-genome of Plasmodium falciparum. A $ 1.1 mi l
l ion dol lar program financed by the MacArthur Foundation 
seeks "to forge a marriage between modern genetics and 
vector biology, at five U .S. Research Centers ."  They hope to 
develop vector incompetence, and stated : "We may enhance 
populations that are not good d isease transmitters, without 
removing a sign ificant piece of the ecological puzzle." 

Meeting at the Pasteur Institute on March 3, 2001 , repre
sentatives from 20 research centers in 12 countries started lay
ing plans for sequencing the genome .of Anopheles gambiae. 
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Revea l ing  the mosquito's 260 m i l l ion DN.A base pair  
sequence, together with those of Plasmodium falciparum (now 
'nearing completion) shou ld open up new strategies for con
tro l l ing malaria. The cost shou ld run less than $ 1 0  m i l l ion, say 
the ch ief participants. Additional funds wi l l  be needed to fine
tune the sequences and begin deta i led analyses of the genes 
and their functions. (See Science magazine, March 9, 2001 .) 

Wel l -known vacc ine researchers Ruth and Victor 
N ussenzweig identified the primary antibody "target" on 
attenuated sporozoites, and cal led it a "circumsporozoite pro
tein (CSP)." They synthesized a portion of that protein  and 
used it as their vaccine. They said a problem is that if just one 
sporozoite escapes it produces 30,000 merozoites in  a week, 
and they are not affected by the vaccine. There is no known 
"target" on merozoites. (For a report on the Nussenzweig 
research, see Science, Oct. ,20, 2000, pp. 437-439.) 

Patarroyo Results Disappointing 
Another well-known vacc ine researcher, D r. Man uel 

Patarroyo, Di rector of Bogota's Institute of Immunology, 
developed a vaccine that is "a combination of fou r  synthetic 
peptides mi micking sUiface proteins from both the merozoite 
and sporozoite stages of Plasmodium falciparum." Many sci
entists were skeptical, and the B ritish Medical Research 
Counci l  concluded that "the ava i lable data are not adequate 
to justify the i r ' su pport for experi ments on h u mans."  
Patarroyo d id  not report any double-bl ind studies or any 
experiment in  which h i s  treated patients were compared 
with "controls" receiving placebos. 

Dr. Patarroyo has worked for the last 1 3  years on the pro
duction of a vaccine to protect humans from malaria. He 
recently decl ined to accept $8 m i l l ion from a u .s.  company, 
and instead donated a l l  rights to his vaccine to the World 
Health Organ ization, saying "Al i i wanted to do was to solve 
a compl icated problem and help the poor people of the 
world."  His  vaccine, if effective, ' would cost only about 50 
cents for a three-dose regimen. Bogota government officials 
were ready to begin construction of a $4 mi l l ion faci l ity to pro
duce the vaccine, and after six years of skepticism, the United 
Kingdom Medical Research Counci l  (MRC) endorsed plans for 
a vaccine trial in  Gambia, involving 600 infants less than a 
year old. The vaccine was not as effective as hoped. The study 
found that it d id not prevent malaria among the vast majority 
of the 630 Gambian chi ldren (6 to 11 months of age) who took 
part in the study. Only 3 percent of them were protected . 

Another l i ne of research has been to develop a kind of ster
i le mosqu ito, u nable to transmit mal aria. I n  an article titled 
"Bu i ld ing a Disease-fighting Mosq uito," Science magazine 
(Oct. 20, 2000, pp. 440-441) reported how "Several l abs 
have embarked on the most futuristic of a l l  approaches to 
combat malaria." They hope "to replace b i l l ions and bi l l ions 
of mosqu itoes in  the world's .endemic areas with new strains 
of mosquitoes, created in the lab, that wou ld be 'refractive,' 
or unable to transmit the parasites."  This research is based-on 



A typical malaria victim in 1 950, before DDT was widely 
used. The child's spleen is, enormously enlarged, one of the 
symptoms of malaria infection, 

the transmission of a chicken parasite by Aedes aegypti, 
where research ers . tried · to transpose new genes i n  
Drosophila (ffu it fl ies) i nto genetical l y  engi neered mosqui
toes, H owever, they cou l d n't get any genes del ivered from 
Drosophila into a mosqu ito ! " I t  put a cfoud over the whole 
research area/' said researcher Anthony james." 

Df- Stephen Hoffman at the Naval Medical Research Center 
in Maryland is working on a D NA-based vaccine that wi l l  
attack the parasite before any symptoms emerge, Hoffman says, 
as reported in The Smithsonian, September 2000, the malaria 
plasmodia have about 6,000 genes in  their DNA, compared to 
common viruses which have fewer than 30, He is hopefu l that 
his and other vaccines "wi l l  be ready in 7 to 15 years,"  

A Record of Fraud 
The search for a malaria vaccine has also been hit with fraud, 

In  1983, Miodrag Ristic, of U niversity qf I l l inois, submitted a 
proposal to the U S  Agency for International Development, for 
three years funding of his malaria vaccine research. H is budg
et proposal was for $2.38 m i l l ion.  The A ID expert panel of con
sultants recommended that 

'
it not be funded. However, AI D's 

malaria vaccine project d irector, james Erickson, approved it, 
so Ristic got h is mi l l ions. Duri ng the next three years Ristic 

transferred $24,000 to a personal account, and in 1987 inves
tigators found enough fiscal improprieties to warrant crimin�1 
investigation by the Attorney General of I l l i nois. No vaccine 
was developed, and in  1990, Ristic was indicted on four counts 
of theft. Erickson was indicted by the grand jury and charged 
with confl ict of interest, conspiracy, i l legal ly accepting gratu

'


ities, making false claims, and submitting false income tax 
returns. He could have been jai led for five years and fined 
$250,000 but a lenient court fined h im just $20,000. 

Wasim Sidd iqui, at U n iversity of Hawai i ,  exploited 1966 
research by Martin You ng (of the National Institutes of Health), 
who had reported that the South American owl monkey cou ld 

. be experimental ly infected with human falciparum malaria, 
and 1977 research by Wi II iam Trager and james jensen Of the 
Rockefel ler University, who found that P. falciparum could be 
grown in a media culture if oxygen was d imin ished and carbon 
dioxide was increased in the incubator. Siddiqui immunized 
owl monkeys with P. falciparum cu ltured in the Trager/jensen 
method, and mixed with Freund's adjuvant. The vaccine could 
never be avai lable for c l in ical trials, however, because that 
adjuvant has such severe effects. Siddiqui was later indicted for 
appropriating $ 130,000 through "accounting tricks." 

Siddiqui reported that muramyl d ipeptide had some of the 
properties of Freund's adjuvant, but when he tested it ori four 
monkeys, only one monkey survived. 

I n  1985, Siddiqui requested another $ 1.65 m i l l ion, and 
AID reviewers rejected h is  proposal as "med iocre, unreal i s
tic, outlandish, and outrageous," with an "excessive budget." 
AID malaria vaCcine d i rector j ames Er ickson agai n  ignored 
thei r evaluation and awarded Sidd iqui  the total amount 
requested. Siddiqui then falsely c la imed that h is  vaccine was 
"almost ready for human use." 

In  1988, the AID asked the US Inspector-General to inves
tigate, and thQse investigators stated that there was, "an 
apparent d iversion and ' theft of funds, subm ission of. ,fa lse 
clai ms, and i ntent to cover up the actual use of the funds ."  On 
Sept. 14, 1989, the Grand J u ry 'of Hawaii indicted Siddiqu i 
with theft, cr iminal  conspiracy, and cr iminal  sol icitation. On 
the very day he was arrested by the Honol u l u  pol ice the A ID 
Vaccine Research Office annou nced that i t  was giving 
Siddiqui another $ 1,65 m i l l ion to continue h is  research: 

U .5 .  Senator Inouye then went on television and said that 
if Siddiqui was handed any more federal funds he personal
ly wou ld  see to it that the Un iversity of H awai i  wou ld  never 
get another cent of federal research money. The University 
repl aced Siddiqui with a psychologist and a young bacteri
ologist, and A ID found them to be acceptable to carry out the 
$ 1  . . 65 m i l l ion research progra m .  

Science magazine reported U u ne 4, 1993) that i n  February 
1993, Hawai i 's deputy attorney general had closed the case 
against Siddiqui  for misappropriati ng another $ 114,000 in 
AID research fu nds. He was sentenced to just six months of 
house detention, and the u n iversity rel ieved h i m  of teach ing 
duties. Un iversity lawyers were attempti ng to recover an 
add itional $250,000 which they said he had d iverted ·from 
university accounts. The un iversity newspaper reported that 
he was sti l l  drawing h is  salary of $ 92,340 a year. 
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Continued from page 27 

campaign suggests a painful ly cal lous indifference to the 
devastating impact the ban would have on the world's 
most destitute and disease-ridden peoples. 

I\:lany anti-DDT activists seem to bel ieve that the answer to 
the world population problem is to permit up to half of the peo
ple in poor nations to die of malaria. Such a view apparently 
was shared by Edwin J. Cohn, of the Agency for International 
Development's Office of Policy Development and Analysis. 
Referring to the fecundity of many women in poor tropical 
countries, he said: "Rather dead than al ive and riotously repro
ducing" (as cited in Robert Desowitz, Malaria Capers, p. 217). 

The environmental ists have been just as blunt. 
• When Ethiopia was experiencing a severe famine, David 

Foreman, of the Sierra Club, said:  "The worst thing we could 
do is to give aid . . .  the best thing would be to just let nature 
seek its own balance, to let the people there just starve." Sierra 
Club Executive-Director Michael McClosky told United Press 
International, Feb. 25, 1971, that "The Sierra €Iub wants a 
ban, not just a curb, on persistent pesticides, even in the trop
ical countries where DDT has kept malaria under control." 

• Britain's Prince Phi l ip, who, along with his friends, organ
ized and funded the env'ironmental ist movement, is quoted in 
People magazine, December 1981) stating: "I was in Sri 
Lanka, where malaria was control led by DDT. What people 
didn't real ize was that malaria was actual ly control l ing popu
lation growth. The consequence was that within about 20 
years the population doubled." 

• Alexander King, the president of the Malthusian Club of 
Rome, which is active in more than 40 countries, saw the DDT 
spray program succeed in Guyana, where within two years it 
had almost eliminated malaria. He wrote in his 1990 book, The 
Discipline of Curiosity, that "my chief quarrel with DDT in hind
s ight is that it has greatly added to the population problem." 

• Environmentalist Jacques Cousteau stated in the U NESCO 
Courier, November 1991: "In order to stabi l ize world popula
tion, we need to eliminate 350,000 people per day. It is a terri
ble thJng to say, but it is just as bad not to say it." 

• The newsletter Earthbound stated: "Massive human 
diebacks would be good. It is our duty to cause them. It is our 
duty to el iminate 90 percent of our numbers." 

Mosquito Control Now Very Difficult 
Before the development of the powerful pseudo-environ- ' 

mental lobby, mosquito larvae could be easi ly control led by 
fi l l ing puddles, draining swampy breeding s ites, and adding 
appropriate chemicals to the water. But now, effective control 
by water management operations has been made i l legal by the 
so-cal led environmental i sts. We cannot legal ly  alter mosquito 
larvae habitats, because of the Clean Water Act, the Wetlands 
Protection Rules, and the Endangered Species Act. We cannot 
put oi l or synthetic chemicals in ditches or puddles, because 
of the Clean Water Act. We cannot spray pesticides into the 
air, because of the Clean Air Act. 

Most synthetic insecticides have been banned, or criticized 
so violently that their appl ication is opposed. Environmental ists 
even oppose the introduction of surface-feeding minnows 
(because they may also eat other forms of aquatic l ife, some of 
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which are protected as "endangered" or "threatened" species). 
Even the potential habitats for mosquitoes are now untouch
able because they are considered to be "critical habitats for 
endangered species" and cannot legal ly be disturbed. 

In seeking possible ways to protect publ ic health by reduc
ing mosquito attacks, abateme'nt personnel have also experi
mented with nematodes, hydra, planaria, gregarine protozoa, 
fungi,  and bacteria. None of those shows much promise for 
practical reductions of mosquito numbers, and every one of 
them could be outlawed by environmental extremists because 
they may threaten aq1.Jatic life forms other than mosquitoes: 
Obviously, it is not possible to prevent mosquito outbreaks i f  
a l l  of  the effective defense measures are banned. The only pro
tections people' can be sure of being permitted to use are mos
quito netting, insect-proof bui ldings, and the use of mosquito 
repel lents. Even repel lents are l i kely to be banned, because of 
adverse or potential effects on endangered or threatened 
species or their "critical habitats." 

The Question of Vaccines 
I f  k i l l ing mosquitoes and mosquito larvae is ruled out, what 

else is there? The much-publ icized "Rol l  Back Malaria" pro
gram, instituted by the World Health Organization in winter 
1989, stressed that "the emphasis is on dialogue and flexibi l i 
ty." Countries are called upon to "stimulate development of 
vaccines," and to "foster col laboration between institutions to 
ensure ful l  uti l ization of research knowledge and programme 
experience." No interest was shown in actual ly suppressing 
mosquito numbers! Twenty four African countries participated 
in the program, but 26 did not. Meanwhi le, under this type of 
approach, malaria has not been rol led back. 

What about vaccines? The situation in brief can be seen in the 
comments of Science magazine, Sept. 26, 1997 : "Last spring, 
134 potential vaccine research groups were seeking $ 130 mil
l ion . . . .  Since only $2 mi l l ion was avai lable, not much result
ed." In 1983, the Agency for International Development (AID) 
stated that many malaria vaccines would soon be ready for test
ing. They were obviously wrong, since not a single successful 
vaccine has been developed by the year 2002! 

The problems in developing a malaria vaccine are daunting. 
(See Box, p. 28.) As one researcher, James Jenson of Brigham 
Young University, put it, "Malaria is thousands of times more 
complex than anything else we've ever tried to make a vac
cine for." Unfortunately, malaria plasmodia mutate rapidly, 
which would probably l imit the usefulness of any vaccine that 
is developed. 

A vaccine must attack each of the very different stages in the 
Plasmodium life cycle, to be effective. Furthermore, the four 
species of Plasmodium that can cause human malaria differ in 
many ways. Plasmodium vivax and P. ovale are relatively mi ld 
forms, but P. falciparum is a violent k i l ler, with attacks every 
48 hours, and P. malariae causes attacks only every 72 hours. 
Any single vaccine obviously can not protect humans from a l l  
malarias. It is also the case, as  pointed out by  researcher 
Stephen Hoffman, that a 6-year old boy in Africa "may have as 
many as five different strains of m�laria existing at once with
in him, and you must have a vaccine that attacks a l l  five." 

A recent National Institutes of Health report states that it 
would ' take more than $250,000,000 and a dozen years to 



develop a vaccine and get it l i censed . N I H  stated that " large
scale c l in ical trials are sti l l  a d istant dream of malaria vaccine 
researchers." Those m i l l ions of dol l ars a l ready appear to be 
inadequate! 

It is h ard to bel ieve, but the Tropical Disease Research �ews 
(Feb. 2000.). stated that "Malaria vaccines represent one of the 
most cost-effective 

'
interventions for reducing the burden of 

m·a
·
laria." That view on the cost-effectiveness of producing 

vaccines borders on cr iminal ity! The costs have been exorbi
tant and there is no immi nent help for the m i l l ions of humans 
who so desperately need protection .  

Expensive Malaria Research-�ut No DDT 
As malaria has continued to spread, new malaria" research 

programs and new funding have emerged-but there is no 
mention of effectively ki l l ing mosqu itoes us ing D DT or other 
effective insecticides. 

A news article (Science, Oct. 20, 2000, pp. 428-43 1 ), titled 
"A Renewed Assault on an Old and Deadly Foe," reports that 
the World Bank is p ledging $ 300 m i l l ion in interest-free loans 
to fight malaria, the B i l l  & Melinda Gates Foundation is  donat
ing $ 1 1 5  m i l l ion, , and the N ational. Institute of A l lergy and 
Infectious Diseases budget is expected to raise more than $52  
m i l l ion in  2001 . 

In 1 998, the World Health Organization a l located $ 1 0  mi l
l ion "to help countries develop plans for tackl ing malaria, 
tra i n i n g  staff, and i n it iati ng 
more effective action . "  WHO 
stated, " it is  not going to be 
easy; however the potential is 
there, and if the scientific and 
technical inputs can be chan
neled through effective health 
systems and supported by ade
quate fina nces and po l it ical  
commitment, the benefits for 
the poor of the world wi l l  be 
enormous." B ut, WHO d id not 
a l locate any funds to help those 
countries control the numbers 
of larvae and adult mosquitoes 
in those sufferi ng areas! 

U nder the d i rectorsh i p  of 
G ro H arlem B rundtland, the 
WHO annou nced a crusade 
to " reduce malar ia  over the 
next 1 0  to 1 5  years . "  Her goal 
was not the erad ication of 
malar ia anywhere, but just "to 
halt ha lf of the malar ia l  mor
ta l i ty by 2 0. 1 0. and half  aga i n  
by 201 5 . "  (Th is was reported 
in • Emerging Infectious 
Diseases, 

'
J u l y 1 9 9 7 . )  

Apparent ly  B ru n dt land w i l l  
b e  content if  o n l y  o n e  c h i l d  
d ied o f  malar ia  every m i n ute 
( instead of two) and if one 

( i  nstead of one every 1 2  seconds) ! And what of the 500 m i I 
l ion cases of malar ia l  s ickness? Wil l  she cont inue to ignore 
m i l l ions. of deaths, with no i ntent ion of sav i ng them ? 

At a meeti ng sponsored by the N ational Institutes of Health, 
the Fogarty I nternational  Center, the Gates Fou ndation, 
Tropical Disease Research, and the WHO it was stated that 
"with adequate support, the necessary field testing of candi
date vaccines cou ld be ach ieved in five to ten years, " at which 
point, " i nd ustry might be induced to come on board, provid
ed the requi red mi lestones are met." 

Participants at the meeting said that "with in  1 0  to 1 5  years, 
l icensi ng an.d deployment of vaccines cou ld be feasible, given 
sufficient backing." ( I n  other words, these groups also favor 
another 1 0  to 1 5  years with no effective rel ief from mosqu ito
borne d iseases.) 

It must be remembered that dur ing 7 years, 2 1  m i l l ion more 
humans wi l l  d ie of malaria, and in 1 5  years the total wi l l  be 
45 m i l l ion more deaths that cou ld have been sa�ed if ade
quate mosqu ito control programs had been carried out during 
those years of vaccine research.  

The POPs Treaty Kills 
In the 1 990s, the U n ited N ations Environment Program 

(UN EP), with the col laboration of many environmental ist Non
governmental Organ izations, proposed a world phaseout of 

Illustration by P. Emerson 

person d ies every . 2 4  seconds Rachel Carson and her book that launched millh;Jns of deaths. 
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POPs (Persistent Organic Pol l utants), targetting the so-cal led 
"Dirty Dozen Chemicals ."  U N E P  proposed an international 
treaty to ban or phase out 1 2  chem icals, including 8 insecti
cides (aldrin, chlordane, D DT, d ieldrin, endrin, heptach lor, 
mirex, and toxaphene). Al l  are categorized as ch lorinated 
hydrocarbons. Also targetted are PCBs, hexachlorobenzene, 
d ioxi ns, and furans. 

The POPs treaty grew out of earl ier agreements spawned 
at the 1992 Earth Summit in  Rio de Janeiro, part icular ly the 
U n ited Nations manifesto known as Agenda 2 1 . At the 
U n ited Nations Convention on Persistent Organ ic  Pol l utants, 
600 activists assembled in Johannesburg, South Africa, in  
2000, to urge bann ing the " D i rty Dozen" chemicals. 

The POPs Treaty was formal ly adopted at a Conference in  
Stockholm on May 23, 2001 . After 50 governments have rati
fied it, the treaty wi l l  enter into force. At least 23 countries 
voted against banning D DT, and requested exemptions for 
usage of D DT for publ ic health pu rposes. i n it ial ly, the Treaty 
sought to permanently ban eight chlori nated pesticides, but, to 
the relief of many publ ic health experts who fought the ban, it 
permitted the l i m ited use of DDT where it is needed for mal ar
ia contro l .  

in  1 972, pol itics and anti-population pol icy were al lowed to 
determ ine the bann ing of DDT i n  the U n ited States-a deci
sion that has caused the deaths of m i l l ions and the suffering of 
many more m i l l ions. Th i rty years later, wi l l  this nation, now in  
the th roes of  the mosquito-borne West N i le  vi rus, wake up to 
the fol ly  of this decision and bring back D DT? 
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To Control Malaria, We Need DDT! 
A malaria-control specialist explains why house spraying with DOT is the only effective 
method for combatting malaria today. 

The following is adapted from a 
presentation by Donald R. Roberts, 
Ph.D., Professor of Tropical Public 
Health at the Uniformed Services 
University of the Health Sciences in 
Bethesda, Maryland. Roberts's talk, 
titled "DDT and Malaria Control: 
Past, Presen t, a n d  Future, " was 
given to a conference sponsored by 
Accuracy in Media in Washington, 
D.C., in October 2002. His views 
do not represent the official position 

insecticides on house wal ls consti
tute a strong selective pressu re for 
i nsecti c ide res istance. L i kewise, 
there is I ittle evidence that resist
ance, once developed, reduces the 
effectiveness of D DT residues i n  
preventing indoor transmission of 
mal aria. 

To put these observations into 
perspective, it is important to u nder
sta nd that D DT became an 
overnight success in the mid-1 940s 

of the University, the Department o f  
Defense, or the U.S. Government. 

Rural malaria was a major publ ic 
health problem prior to the mid-

" D DT became an overnight 
success in the mid-1 940s 
because it was cheap and 

relatively safe." 

because it was cheap and relatively 
safe. There were many chemicals m uch 
more toxic to insects than D DT (for 
example, n icoti ne); but they were a lso 
toxic to humans. Even for insects, D DT 
exhibited only a slow tox ic action. The 

1 940s, even in the Un ited Sta�es. With the advent of D DT, the 
era of uncontrol led malaria ended, fol lowed by decades of 
dramatic control or e l imi nation of both urban and rural malar
ia. U nfortu nately, those marvelous achievements were lost as 
countries compl ied with international pressu res to abandon 
D DT and house spray programs. . . . 

There are many modern insecticides that m ight be used as 
substitutes for DDT, but they are not cheap and do not have a 
long residual action. The frequent re-spraying of chemicals with 
short residual activity (DDT alternatives) is not an affordable 
method of malaria control in rural areas. Thus, as developing 
countries were forced to abandon house spray programs, they 
gradually reverted to the conditions of uncontrol led rural malar
ia that existed before the mid-1 940s. 

Today, the fundamental relationsh i p  of malaria with rural 
people, and the economics of using house spraying to control 
mosquitoes in rura l  environments is  "old" knowledge that 
needs to be relearned. 

Major Anti-DDT Myths 
The idea that malaria shou ld be control led by integrating 

many methods of mosquito control ( integrated vector control, 
or IVCl, as opposed to spraying wal ls  with D DT is erroneous . . . .  
In fact, IVC is relatively u nproven a s  a broadly affordable and 
appl icable approach to mal aria control .  IVC methods are par
ticularly i rrelevant in rural areas with sma l l  n umbers of h umans 
surrounded by large areas of mosqu ito habitat. 

Regardless, anti-D DT groups have used the IVC concept to 
pressure developing countries to stop spraying D DT. 

Another favored ideology of envi ronmental activists is that 
any use of insecticides is cou nterproductive, because it results 
in resistant mosqu itoes. In fact, there is  l ittle evidence that 

real secret of its marvelous benefit was powerfu l action as a 
non-contact repel lent and a contact i rritant. 

DDT's repel lent/irritant properties were fi rst described in 
1 945, and were clearly recogn ized before the first instance of 
DDT resistance was even reported. To u nderstand how D DT's 
repellent and irritant actions function to prevent malaria trans
mission, we need to u nderstand some basic facts about behav
ior of malaria mosquitoes. 

How Mosquito Transmission Works 
Malaria transmission occurs by mosqu itoes mov i ng to 'hous

es, entering during the early evening, resting indoors and, at 
some point during the n ight, landing on h umans and biting. 
During the act of biti ng, the mosquitoes might acqu i re malar
ia parasites and become infected, or if a l ready infected, they 
might transmit malaria to another human.  

DDT residues on house wal ls  can alter this sequence of mos
qu ito behavior. The non-contact repel lent action of DDT residues 
can prevent a malaria mosquito from entering a house. If the mos
qu ito enters, in spite of repel lent action, then the contact irritant 
action might cause it to exit before biting. If the contact irritant 
action fai ls, then contact toxicity might sti l l  result in mosquito 
death, after prolonged contact with D DT-treated surfaces. 

However, to actual ly understand how it works we must think 
in  terms of probabi l ities of events, and introduce the multipl ica
tion law of probabil ities. Let's assume that each of the three 
actions (repellent, irritant, and toxic) function at a level of 50 per
cent. Let's also assume that there are 1 00 mosquitoes that wi l l  
enter a house i f  it is not sprayed. I f  the house is sprayed, 50 per
cent wi l l  not enter. That leaves 50 mosqu itoes that wi l l  go inside 
the house. Of these 50 mosquitoes, 50 percent wi l l  be irritated 
and exit without biting. This leaves only 25 that wi l l  remain 
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indoors and bite. Of these 25 mosquitoes, 
50 percent wi l l  absorb a toxic dose of 
DDT and d ie. 

So, even if the separate actions of D DT 
function at only a 50 percent level of 
effectiveness, the combined impact wi l l  
reduce the success of entering, biting and 
surviving by 88 to 89 percent, and rough-

"Neither case detection and 
treatment, nor use of . 

insecticide-treated nets 
wi l l  result in dramatic 

Of course, in  order to endorse insecti
cide-treated nets, it was necessary to 
change the yardstick for measuring effec
tiveness of malaria  control methods. 
Decades past, D DT spraying was evaluat
ed on the basis of total interdiction ' of 
malaria transm ission. Today, use of nets is reductions of malaria." 

ly 86 percent of the total impact wi l l  be the result of repellent 
and i rritant actions; only 1 4  percent of the impact \:Vi I I  be' due 
to D DT toxicity. 

How does this relate to the real world of malaria and malar
ia contro l ?  Publ ished works suggest that the level of effective
ness of separate actions of DDT residues wi l l  vary from one 
species of malaria vector to another. However, the repel lent 
action alone is invariably above the 50 pe;cent level of effec
tiveness. F ield studies have shown that D DT residues repel 95 
to 97 percent of major malaria mosqu itoes in the Americas. 
Field experiments are often so overwhelmed by the repellent 
action that researchers can not even measure the impact of i rri
tant and toxic actions of DDT residues . . . .  

How It Started 
In 1 975, the World Health Organization (WHO) and the 

U n ited N ations Env i ronment Program ( U N E P) joint ly 
announced that there shou ld be greater emphasis on alterna
tives to the use of insecticides for vector-borne disease control .  
This  joint an nou ncement foreshadowed major changes in  
malaria control pol icies and strategies. 

In 1 979, the WHO annou nced a global strategy that de
emphasized vector control measu res, and placed reliance on 
case detection and treatment as the preferred means of malar
ia contro l .  That same year, the Director General of the WHO 
annou nced his desire to see malaria control programs moved 
into primary health care (PHC) systems. 

In  1 980, the U N E P, WHO, and others created the Panel of 
Experts for Environmental Management (PE EM) for vector
borne· d isease control .  

considered successful i f  there i s  reduction 
in childhood death. The goal of the Rol l  Back Malaria in itiative is 
to reduce the amount of malaria within treated populations. 

Clearly there is a m ismatch in the goal and methods of con
trol .  Neither case detection and treatment, nor use of insecti
cide-treated nets wi l l  result in dramatic reductions of malaria 
with in  treated popu lations. 

Pressure to Phase Out DDT 
I nternational law specifical ly al lows use of DDT for publ ic 

health, and this is a victory for publ ic health scientists around 
the world who campaigned vigorously for this option with in  
the Stockholm Convention on Persistent Organic Pol l utants 
(the "POPs Treaty") .  Yet, in spite of this victory, the WHO, 
U n ited Nations Environment Program ( U N E P), U n ited Nations 
International Chi ldrens' Emergency Fund ( U N ICEF), and the 
World Bank continue efforts to phase out publ ic health use of 
DDT. It has become a common international practice to offer · 
developing cou ntries funds with the stipu lation that they can
not be used to purchase or use D DT. 

I n  1 997, the World Bank extended $ 1 65 m i l l ion in credit to 
India.  The bank fu nds could be used for expensive pyrethroid 
insecticides, but none cou ld be used for D DT. S imi lar pres
su res were tried in efforts to get the government of Madagascar 
to stop a successful program to control h ighland malaria by 
spraying house wal ls with DDT. 

Perhaps the most egregious example of external pressures is 
with loans to Eritrea. Overal l ,  50 percent of mortal ity and 60 
to 80 percent of morbidity in  Eritrea is the result of mal aria. 
With in  the country there are 1 45 physicians and 391 nurses. 
In other words, there is a critical shortage of health profes

Creation of the PEEM was fol lowed by 
formal e l im i nation of WHO's vector 
biology and control program. This was a 
major organizational change, because 
the vector biology and control program 
placed emphasis on use of insecticides 

"I nternational pressu re to 
stop public health uses of 

DDT should end." 

s ionals .  The World Bank, jointly with 
U N ICEF and u .s .  Aid for I nternational 
Development (USAI D), provided assis
tance loans. The U N ICEF fu nds were 
only for insecticide-treated nets. USAI D 

for disease control .  E l im ination of WHO's vector biology and 
control program was also important in  reveal i ng a strategy of 
envi ronmental advocacy groups to replace those who influ
enced pol ic ies with individuals who favored environmental 
protection over publ ic health . 

The final step i n  ideological revision of malaria control 
occurred in 1 985, when the World Health Assembly adopted 
a resol ution cal l ing on participating countries to move mal ar
ia control into PHC systems. 

Today, those changes in  pol icies and strategies govern what 
is and what is not done to control burgeoning malaria rates. 
WHO's modern global malaria control strategy is based on 
case detection and treatment. . . .  WHO's Roll Back Malaria 
in itiative calls for use of insecticide treated nets. Insecticide 
spraying of house wal ls  is not a part of the program.  
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funds were for envi ronmental assess
ment. The World Bank funds requi re Eritrea to "present by the 
end of the second year, a program and schedule  for substitut
ing D DT residual house-spraying by chemicals or techn iques 
that are safer to the environment and human health." 

These examples provide clear and u nambiguous i l lustrations 
of environmental advocacy trumping the publ ic health policies 
of international organ izations involved in malaria control .  

In summation, without DDT, there is no real hope for reversing 
modern trends of increasing malaria (with the exception of control 
programs being .restarted in urban areas). As malaria rates increase 
in developing countries, the risk of malaria being re-introduced to 
the United States and other developed countries wil l  increase. 
WHO's global strategy for malaria control should be changed to 
emphasize more effective preventive measures. International pres
sure to stop public health uses of DDT should end. 



9,OOO-Year-Old Cities 
Beneath 
The Gulf of 

, 

Cambay? 
Dated artifacts and sonar scans suggest the 
existence of two lost cities off the west coast 
of India, larger than Boston and twice as old 
as ancient Sumer. 

by Ramta n u  Maitra 

A
sen ior Ind ian offic ia l  reported on January 1 6, 2002, the 
d iscovery of submerged ru ins at a depth of 40 meters 
in the Gu lf of Cambay, off the coast of the State of 

G ujarat in northwestern Ind ia .  The ruins are of two cities of 
vast extent, probably submerged by the sea l evel rise at the 
end of the last Ice Age, some 7,000 to 8,000 years ago. That 
makes these c ities at least twice the age of ancient Sumer in  
Mesopotam ia, which official  archaeology has  presumed to be 
the oldest civi l ization u nt i l  now. Pieces of wood fou nd in the 
underwater sites have been dated to between 8,500 to 9,500 
years before the present. 

I ndia's National Institute of Ocean Tech nology (N IOT) made 
the Cambay discovery in 200 1 . The extreme tidal currents in  
Gulf  of Cam bay have so far prevented any attempt to capture 
underwater footage of the structures themselves. Instead, the 
ru ins have been investigated through h igh-resol ution sonar 
scans and through the recovery of about 2,000 artifacts from the 
s ite, including pottery, beads, broken pieces of scu lpture, a fos
si l ized jaw bone, and human teeth. Reports ind icate that up to 
this point, d ivers have not been sent down. The ava i lable infor
mation is based on the sonar read ings and the dredging done. 
Eventual ly, a way has to be found to get people down at the site 
to take a closer look at remains of the lost city, or lost cities. 

Two Cities 
The sonar scans have so far revealed that the Gu lf of 

Cambay actual ly  holds two cities beneath its waters, both sit
uated beside ancient river courses. One of the cities extends 
for at least 9 ki lometers along the ancient riverbed, and at least 

Artifacts were found beneath the Gulf of Cambay in the state 
of Gujarat on the west coast of India. 

2 km away from it, giving a m i n imum su rface are<;l of 1 8  
square km. The outer l i m its of the city have not yet been 
found, and further i nvestigation may wel l reveal that the city is  
even larger than this.  There are remains of a dam more than 
600 meters long, across on one of the ancient river cou rses. 
The scans have also revealed that the c ities consist of nu mer
ous rectangu lar bu i ld ings with foundations that were sturdy 
enough to survive thousands of years of pou nding by the vio
lent tidal cu rrents. The N IOT has produced density analyses of 
the fou ndations compared with the s i l t  between them, which 
suggest that the fou ndations are bu i lt of a u n iform substance of 
great density-probably stone blocks. 

In itial ly, archaeologists assumed that the site belonged to the 
Harappan Civi l ization, which flourished in northern India (part 
of which is Pakistan now) between around 5,000 and 3,000 
years ago. However, it has been pointed out that geological 
models of sea-level rise strongly suggest the site is much older 
than that. Geologist G lenn M i l ne at the Un iversity of Durham 

2 1 st CENTURY Fall 2002 35 



These objects were among thousands 
dredged up in the Gulf of Ca mbay in 
November 200 1 .  Th e p iece of wood 
(below) found among the artifacts was dated 
at two different laboratories to between 
8,500 and 9,500 years before the present. 
At right (top) are four asymmetrical objects, 
each with a differently shaped central hole, 
one or two of which appear to have been 
squared off. The piece of wood shows what 
appear to be cut or tool marks on one side. 

The object at right (bottom) shows a 
ridged or turned effect perhaps from some 
sort of lathe. There is a hollow passage 
through the middle, possibly drilled. 

bel ieves that the site was probably submerged at the ver end 
of the last Ice Age, between 7,700 and 6,900 years ago-push
ing the date of the city wel l  back into the prehistoric era. 
Mi l ne's estimates were recently confirmed by radiocarbon 
dates achieved by two Indian laboratories from a piece of 
wood recovered from a shal low layer of the site. One labora
tory da�ed the piece of wood to 6,500 B.C. ,  and anothel' dated 
it to 7,500 B.C.  The N IOT hopes to obtain datable material 
from deeper layers of the site on a future expedition, and this 
may wel l  push back the age of the submerged city even further. 

Advanced Architecture 
These dates, combi ned with the astonishing size and com

plexity of the city, effectively d isprove the orthodox view of 
the origins of civi l ization, which holds that civi l ization first 
began with the Sumerians around 3,1 00 B .C.  Even if the cul
tural background of the people remains un identified, the lost 
city, if it is 9,500 years old, is older than the Su merian civi
l ization by several thousand years. It is  older than the 
Egyptian, and even older than the Chi nese civi l ization. So it 
would rad ical ly affect the overa l l  picture of the development 
of urban c iv i l ization on this planet. 

The submerged city of Cambay is at least 1 50 times larger 
than the largest Near Eastern settlements of 7,500 B .C., such as 
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the v i l lage of Catal hoyuk in  
Anatol ia .  In  the 1 920s, Sir John 
Marsha l l, who headed a team 
of explorers during the British 
rule in  Ind ia, cal led the findings 
in Harappa and Mohenjo Daro 
the I ndus civi l ization, because 
it flourished in the val ley of 
the Indus  R iver. Marsh a l l 's 
annou ncement pushed Ind ia's 
known h istory back by about 
2,000 years. At the time of 
Ind ia's i ndependence in  1 947, 
barely a dozen Indus sites had 

. been explored. With the prime 
s ites, Mohenjo Daro and 
Harappa, becoming part of 
Pakistan, however, a feverish 
hunt began in  India to locate 
and excavate Indus sites-a 
race that its neighbor soon 
joined. In doing so, they began 
uncoveri ng a c iv i l ization so 
vast in its extent that at its peak 
it is estimated to have encom
passed a staggering 1 .5 m i l l ion 
sq km-an area larger than 
Western Europe . In size, it 
dwarfed contemporary civi
l izations in  the N i le Val ley in  
Egypt and in  the Tigris and 
Euph rates va l leys in  Sumer 
(modern I raq) .  Its geographical 
boundaries are now bel ieved 
to extend up to the Iranian bor-

der on the west, Tu rkmen istan and Kashmir  in the north, Delhi 
in  the east, and the Godavari Val ley in the south . 

A recent cou nt showed that as many as 1 ,400 I ndus sites 
have been found, of which 9 1 7 are in  I ndia,  481  in  Pakistan, 
and 1 in Afghan istan. Whi le  Mohenjo Daro and H arappa were 
regarded as principal cities, there were at least several others 
such as Rakh igarh i in the Ind ian state of H aryana, and 
Ganweriwala in Pakistan's Punjab province, that match ' them 
both in size and importance. It is a lso apparent that the civi
l ization did not center only on the Indus Val l ey. When the sites 
were plotted on a map of the subcontinent, archaeologists 
noticed a cu rious cl ustering of sites along the G haggar River, 
which flows through the Ind ian states of Haryana and 
Rajasthan and runs al most para l lel to the I ndus.  After entering 
Pakistan, where it is cal led Hakra, the river fi nal ly empties 
itself into the sea at the Rann of Kutch.  More than 1 75 sites 
were found along the a l l uvial p la ins of the Ghaggar, as com
pared to 86 found in the I ndus region.  

What puzzled the archaeologists was that the Ghaggar
Hakra River and most of its tributaries are dry and their cours
es have si lted up. So why d id  so many cities come up on such 
a desiccated water sheet, especia l ly at a t ime when rivers were 
the l ifel i nes of civi l ization? The answer to that puzzle is :  unless, 
of course, at one time a mighty river flowed perennial ly along 



that course. I n  their  search for answers, Indus experts sought 
assistance of the Rigveda, the ancient H indu text, wh ich is 
bel ieved to have been composed when the Indus Val ley civi
l ization was on the decl ine .  Many of its hymns mention a 
sacred river cal led Saraswati, describing it as the foremost of 
rivers, big as the ocean, rising in the mou ntains and flowing 
between the rivers Yamuna and Sutlej before entering the sea. 
But in later Vedic hymn it is no longer descri bed as mighty, 
which indicates that the Saraswati was a l ready drying up. 

The Saraswati Mystery 
In the 1 980s, Ind ian sate l l ite images of the region showed 

that the ancient bed of the G haggar-Hakra River cou ld be 
traced from the Siva l ik  range of mountains i n  the H i malayas in  
the north to the Rann of  Kutch.  Where it is  not covered by 
sand, the bed of the river consists of a fert i le  loam, and its 
width extends from 3 to 1 0  km on d ifferent parts of its course, 
making it a very large river. Putting together the evidence, V. N .  
Misra, d i rector of the Department of Archaeology in  the 
Deccan Col lege, Pu ne, recently concluded that the G haggar
Hakra River was, i n  fact, the Vedic Saraswati and that it exist
ed when the Indus c iv i l ization flourished. 

It is held that the Ghaggar-Hakra River originated in  the 
H imalayas and possibly in the area, which is  known today as 
the Kashmir  Val ley, and that it used to flow through Punjab, 
Haryana, and western Rajasthan and pass through the Rann of 
Kutch in Gujarat. It is bel ieved to have "disappeared" thou
sands of years ago as a result of un known geotectonic changes. 
This is now being identified as the mysterious Saraswati River 
that went undergrou nd.  Accord ing to India's Min istry of 
Cu lture, a comm ittee of four experts is to undertake the task of 
"excavating" the Ved ic river in the stretches between Adi-badri 
to Bhagwanpura in the I ndian state of Haryana. 

Saraswati was regarded as one of the mightiest and hol iest rivers 
of its period, and the Vedas, ancient H indu oral legends, are 
believed to have been composed 
on its banks. Over 1 ,200 of the 
1 ,600 settlements, including 
many prosperous Harappan 
towns (3000 to 1 500 B.C.) and 
ashrams of rishis (sages) existed 
along its banks, claims noted 
geologist K.5. Valdiya of the Ja-
waharlal Nehru Advanced 
Scientific Research Center. 

be establ ished, if the palaeodrainage (buried course) of Saraswati 
is found, there wi l l  be very high chances of finding ground water. 

In  their study on "Ancient ports of G ujarat," deputy d i rector 
A.R .  Dasgu pta and scientist P.S. Thakker of the Space 
Applications Center, and former d irector of Archaeology M.H .  
Raval have col lated information on the' flow of river Saraswati in  
Gujarat. Accord ing to them, " it is reported that Saraswati flowed 
along the bank of the Little Rann of Kutch and poured its water 
into the Gulf of Khambhat (Gulf of Cambay), t i l l  325 B.C."  

Recent sate l l ite images of the G reat Rann of KulC : "  which 
accord ing to scientists was submerged for more than 1 ,000 
years, also show signs of a mighty river flowing in this area. 
The flow of the river, which is north to south in d i rection and 
has a bifurcation, is located between 70" 1 5' to 70" 30' East. 
Scientists found a major opportun ity after the January 2001 
earthquake, during which water was found flowing i n  many 
channels in  the Rann. Scientists at the Physical Research 
Laboratory in Ahmedabad tested one such water sample, col
lected from Narveri near Khavda in  Kutch, using the Hel ium
Radon Method. They determ i ned the age of the water to be 
between 1 2,000 and 89,000 years o ld .  However, i n  the 
absence of interest and efforts for search of a lost river, waters 
of Saraswati sti l l  believed to be flowing u nder the terra firma 
of Gujarat, wi l l  remain  inaccessible.  

How did this m i n i-acropol is sl ide into the Gu lf of Cam bay 
to be forgotten by h i story? Theories abound.  One of the more 
mai nstream theories avers that a couple of major rivers may 
have been flowing approximately in the east-west d i rection 
coinciding with the cou rse of the present day Tapti and 
Narmada rivers. Because of geological and tectonic events, 
the entire Cambay area m ight have sunk-taking down with it 
the westernmost section of the then existing river and the habi
tation settled along its banks.  On the other hand, the N IOT 
team, supported by the Department of Ocean Development 
secretary Harsh ' Gupta, an expert seismologist, puts forward 
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"Speculations abound about 
where the river met the sea. 
Some consider it to be the Gulf of 
Khambhat (Gulf of Cambay) 
passing through Lothal, Nal  
Sarovar, and the Great Rann of 
Kutch," says former deputy d irec
tor of the Space Appl ications 
Center, Ahmedabad, Dr Baldev 
Sahai, who chairs the Saraswati 
Nadi Shodh Abhiyaan and wi l l  
head the Haryana committee. 
He says that although scientific 
evidence of Saraswati needs to 

A group of three dive boats used in the expedition a re la unched into the Gulf at 
Mahabalipuram. 
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TH E METHOD, OP LANG UAGE DISCOVERY 

lhe t:o�c�pt of Indo-European Philology. 
�. " < � • : ' " ' ', � ->< t � 

A philological projeC:f, first· b�oposed by Gottfried Leibniz 
and rea l ized a century later in  the German clasical renais

sanCe cif tK� late 1 8th ��ntury" identified a great vgriety of l iv
ing and dead . Ianguages as part of the Sanscritic or Indo
Germanic (n0\o\i known as the Indo-European) language group. 
AnCient and nlodern Persian, Ryssirn al)d the Slavic ranguages, 
the Ger�aniC , languages, tbe Romance languages (including 
Ita l ian, Spanish, and French), Celtic and Gaelic, and ancient 
GreE)�, and l..ati,n were �rnong tQe included languages., ." 

The studies 
'
showed that the differences among the lan

guages cou ld be explairied if one assumed that certain  lawfu l 
transformatib

'
qs of 9ci�h" consc>nant'

,
and; vowel sounds 'had 

taken place as' speakers of a once-common language became 
separated �rom each Qther over ,time. By comparing the wide 
range of languages, phi lologists, some of whom were f[uEmt in  
dozens of  ' Ianguages, were u ltimately -,able to reconstruct a 
hypothetical original, language, now' usual ly cal led Proto 
Indo-EuropeClr, Beginning ftoth this hypothesized original 
language, it coulCl be shown how a great number of the words 
fou nd in existing and known ancient languages of the Indo-

, Eu ropean gr9up had ejerived·thr9ugh .a lawful process okon
sonant and vowel shift (see chart). ' 

The studies also looked into a .deeper level of the concep
tual, 

'
grammatical and structural content of l anguages. 

Certai n  common patterns, such as the inflection of verbs 
(that. 'is  the changing of the endings of verbs to denote the 
person speak}ng); the; ,meCll1s> of form ing tenses, and many 
other featureS' were found to preva i l  across this whole wide
spread group of languages. it) general in l rido-European lan
guages, verbS/pre formE)d . fron,,;C\ root havi ng a . r:r;ean i ng that 
denotes 'some type of physical' transformation; combined 
with a preposition denoting a ,geometrical d i rec,tion (as ·in-
out,. up�down�,over�under,' arid so forth). 

. 

. PI�to i n  the Cratylu�' d ialogUe suggested that the origin of 
many verbs was in tbe sound 

"
made by the action 'being 

' described, and ptoviejed many}Humorous examples, some of 
which' 'are recognizable in Engl ish translation because of the 
large number of cognat: word� (glide 'and gloss are examples). 

BlIt here a
' 

problem:�C\rises. To create a verb that describes 
so�e non-empirical. oper�tio�; 's�ch' as the thought process, 
one must fi nd some ot,her meagi of expression, as .Plato also 
notes 'i n  h i s,dia logue-1aTld with' inLich; h umor at the expense 
bf the 'strict,. se�se�celtainty advocates 'of h is  day. The solu
t ion l ies i n  metaphor, Take the yerb tq hypothesjze. It comes 
frorfl a G reek;root me�ll ing to' 5iyt dO\fn/:and the preposition 
hypo� 'meaning under/ What does settihg' down have to do 
with th inki ilg? Of cours�, nothi ng, l iteral l y. Yet ;';e set down 
ideas'c;i q  English a l l, tl'ie' tilTle;c:;o( seL down the . rules of the 

, game, and so forth. .':"' J ' 
. 

With a l ittle thought one can see how under comes in .  In  
Engl ish to sef d()wn un<1er;�oe� ;not meCln to hypothesize, but 
the concept of what is u nderneath someth ing that is set down, 
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the u nderpinn ing an idea, for example, gets at the meaning . 
of hypothesize. Perhj3PS an Engl ish iyxample :would b� better. 
Unfortunately our",

'
phl !osbph ical terminbI6gy is rife with 

Greek and Latin terms, for �arious h istorical reasons. But take 
the verb 'to undertake. The meani ng

' 
of that English verb is a 

metaphor, precisely' of, the ; l ndo-�4ropean type, with a root 
verb and a geometrical preposition. , The l i teral mind wouid 
hqve difficulty eX8Ia in ing :w�at

, 
it neans to . .  undertake some

thi ng, or tq engage in , a ' great·, u';u1ertaking, drom Jhe strict 
meaning o( the two parts of the verb. Even the fel low in the 
funeral parlor does

" 
not l itera l ly un1ertake, for that is, the job 

of the sexton and the' pal l bearers, ';/ . " 
, 

B ut one should not take
' 

ind ividual  words too seriously; 
lest one contract the d isease known as semantic ism, or l in- ; 
guistics. For one thing,' n0 6he .spea�s words: As anyone who 
has tried to learn a 'new language as .a'n adult comes to learn, 
what actua l ly comes out of the , mquth are run-together 
th ings. Trying .to decipher a foreign. , tongue ·from 'the word 
l ists memorized fr6m a language text can be q u ite frustrat- , 
ing-or amusing, if one has the right approach. 

• . ' .  , , : ' . • . /> ' 
On a yet deeper level, the' poetic 'conveya!lce of mean ing 

through metaphor as expressed i h  myths and fai ry tales, and 
the interplay of m usic and . language through poetry was 
revealed by, this g

'
reat phi lological · projeC:t. The B rothers 

Grimm, who are best known today for the i r  fairy tale col lec
tions, were promirnent members of a group of early 1 9th 
Century Indo-European ph i lologistsi .working in Germany. 

SOME EXAMPL�S OF CONSONANT SHIFt AMONG 
IN DO�EUR()PEAN LANG UAGES 

' 

Greek 

pente 
pisces 
pleres 
pod- . 
[latin] 

porro 

que 

. p to f 
German 

funf 

. Fuss 

fern" 

· e to h 
German 

Mndert 
Huild 

;', (x:'�� , ' .' ".::'. 
The transformations. occur not from 

. Eriglis� 

hundred 
hound 
heML • 

head 

what we consider the more moderr; languages, but Irom a 
cOlTImon origina"�nguage that ls l1o longer�sP.o�en l:1Ut must 
be hypothesized, 

' . , " . 



Others included Philipp August Boeckh and Franz Bopp, 
who carried out great pioneering work in Indo-European 
philology, which study they considered, not as a narrow 
"linguistics," but the r]lastery of, ancient cult.ure as a totali
ty. Unfortunately, their work has never been translated into · 
English. A key coordinator of the philology project was 
Wilh,elm von Humboldt, whose great study of the Kawi lan
guage (partial transl�tion available in English under the title 
On Language) gives an idea of the philosophical and 
methodological depth requi red in probing this greatest of 
all human inventions. 

The Oral Tradition 
Respecting the poetic content, certain styles of versifica

tion can pe
' 
found to prevai l  over a wide variety of the Indo

Europeal) liJ.nguage groups. From a very early time, epic 
verses were composed and sung to music, which aided 
both tbe p.resentation of the concepts and the memoriza
tion. Where peoplEi l ived �ithout writing, or without a 
means of preserving written records, the verses were the 
means q( preservj�g' hist�ry. But even SO; the greater power 
of speech over writing 'in conveying meaning weighed and 
still weighs in its favor. Combining speech with music 
proved the most powerful of a.lllmeans ,of preserving and 
conveying profound ideas, such as the concept of God and 
of man's relationsh'ip , to the universe. Thus we find a form 
of sung �erse in every religion, a phenomenon which 
spreads far beyond the speakers of Indo-European tongues. 

From notions of God to scientific notions of the universe 
is not nearly so far as modern skepticism has tried to argue. 
Scientific record,S were thtls kept in the form of sung verse. 
The Indian scholar Bal Gandaghar'Tilak showed, for exam
ple, that complex astronomical events, such as the times of 
the solstice and equinox, and the secular change in the 
heliacal rising of the Sun against the star background, were 
preserved in the form of stories in the ancient Vedic texts. 
The Greek myths concerning star formations are also sug
gestive of the same; as is the fact that the same constella
tions were recognized across a wide variety of cultures. 

Classical philology scarcely exists any longer in universi
ty departments, having been replaced by a narrowly 
defined historical linguistics and other straitened doctrines. 
The original concept of philology is almost unknown today. 
It was already under attack by British Empire operations in 
the 1 9th Century, ,which attempted to appropriate the find
ings of philology to justify doctrines of Anglo-Saxon and so
called Aryan raciai superiority: ,unfortunately, the charge of 
"Eurocentrism" levelled against classi cal philology is 
accepted by even some of the better-inclined modern 
philologists. One finds such acceptance in the work of 
Joseph Greenberg'S collaborat�r, Merrit Ruhlen, ( The 
Origin of Language: Tracing the Evolution of the Mother 
Tongue, 1994) who otherwise makes a bold effort to carry 
Leibniz's hope for discovery of the original language further 
back in 'time, seeking relationships among all the languages 
of Eurasia, of Africa, and elsewhere. 

• l .  
-Laurence Hecht 

the earthquake theory to explain the disappearance of this 
town by the river. 

In the wake of the catastrophe in the massive earthquake in 
the state of Gujarat in January 2000, no one will argue with the 
fact that western India has tectonically been an active terrain 
from the pre-Cambrian era to the present day. What is even 
more interesting is that the beginning of history will itself have 
to be pushed back at least 4,000 years, because the Cambay 
cities have already yielded evidence of writing. A piece of stone 
has been recovered with an unknown script engraved on it in a 
circular pattern, Some of the characters in the script look rather 
similar to characters in the Harappan script, which appeared 
4,000 later, and which still remains undeciphered. It is evident 
that additional research is to be undertaken to identify the cul
ture of the people who lived in that city that is now under water. 

Applying his expertise in physical economy, 2 7st Century 
Scientific Advisory Board member Lyndon H. LaRouche, Jr., has 
pointed to the submerged continental shelves as the places 
where the remains of ancient, maritime civilizations would be 
found, and has, since 1982, insisted that the cities of coastal mar
itime civilizations must predate the so-called riparian civiliza
tions long claimed by archaeology to be the oldest. "For exam
ple, the case of Sumer," LaRouche wrote in November 2001, 

as emphasized by the account of the historian 
Herodotus . . .  we are informed that the Phoenicians, 
ancient Sheba, ancient Abyssinia, and Sumer, were 
among the colonies founded by a maritime culture 
which ostensibly dominated the relevant regions of the 
Indian Ocean . . . .  The sundry archaeological fragments 
show a relatively powerful such maritime culture of 
broadly Dravidian language-pedigree during that inter
val, a language which interacted with the Aryans' Vedic. 
To situate these developments, including the Aryan 
descent upon South Asia, we must take into account the 
most catastrophic phases of the post-1 7th millennium 
(B.C.) glacial melt, and the succession of climate 
changes, especially from about 10,000 B.C. onward. 

Underwater formations, suggestive of the remains of ancient 
cities or megalithic structures, have been detected on the con
tinental shelves off China, Japan, southeastern India, and Cuba 
in the past two years. But these have not yet yielded datings, 
as has the very ancient city under the Gulf of Cambay. 

The ancient Vedic texts, which are at the heart of Hindu phi
losophy and religion, al ready tell us of an early civilization of 
great sophistication that was submerged beneath the sea at the 
end of the last Ice Age. Plato, writing in Critias and Timaeus 
around 300 B.C., described the submergence of a mythical 
city, which was already dated back some 9,000 years by 
raconteurs in his day. Plato's words could well be describing 
the "mysterious acropolis" dredged up from the depths of the 
Gulf of Cambay, just a few months ago. Replace "Atlantis" by 
"Cambay," and we go back to an urban civilization dating 
anywhere between 4000 and 6000 B.C. 

Ramtanu Maitra, trained as a nuclear engineer, is head of the 
New Delhi bureau of Executive Intelligence Review magazine, 
and a member of the 2 1  st Century Scientific Advisory Board. 
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Gauss and Weber's 
Creation of 
The Absolute 
System of Units 
In Physics 
by Andre Koch Torres Ass i s, Kar i n  Re ich ,  and 
Kar l  He i n r ich  Wiederkehr  

A specialist in Weber's electrodynamics, and leading 
biographers of Weber and Gauss, tell how 6auss's 1 832 
work in magnetism changed physics, and led to Wilhelm 
Weber's development of the laws of electricity. . 

Museum of the City of GOUingen 

Wilhelm Weber ( 1 804- 7 8 9 7  J .  Ph ys ics 
professor in Gottingen from 7 83 7 ;  expelled 
by the King Ernst Augustus in 7 837. 

H
ere we d iscuss the work of Carl Friedrich Gauss ( 1 777-
1 855)  in magnetism, centering our analysis in h is  work 
of 1 83 2  and its consequences for physics.1 We also 

analyze the extension of this l i ne of research accompl ished by 
Gauss's col laborator Wi lhelm Eduard Weber ( 1 804-1 891 ) .2  

Electricity and magnetism had become very active fields by 
the 1 830s, when Gauss turned his fu l l  attention to them. The 
science of Earth magnetism, which unt i l  then had been isolat
ed from other fields, suddenly became a center of attention 
when the close connection between magnetism and the sci
ence of electricity was discovered . Hans Christian Oersted had 
discovered electromagnetism in 1 8 1 9; Thomas Johann Seebeck 
discovered thermoelectricity in 1 82 1 ; A.M. Ampere developed 
in the 1 820s his famous work of the interaction between cur
rent elements; and Michael Faraday described electromagnetic 
induction in 1 83 1 . Ampere interpreted a l l  magnetic phenome
na as the interaction between currents, and hypothesized the 
existence of m icro-currents with in the particles of magnetized 

EDITOR'S NOTE: Although we disagree with the Newtonian 
standpoint of our friend Or. Assis, we print the following in fur
therance of a dialogue on the subject, and its important impli
cations for understanding the Ampere-Gauss-Weber electrody
namics. 
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bodies. A "terrestria l  current" flowing over the surface of the 
Earth from east to west, accord ing to Ampere, would force a 
magnetic compass needle to its orientation.  

Beyond this general interest in  the themes of magnetism and 
electromagnetism, there were two key factors which motivat
ed Gauss to i n itiate h is  real work in this  fiel d :  the d i rect i nflu
ence of Alexander von H umboldt ( 1 769-1 859) and that of his 
col l aborator, Wi lhelm Weber, who fi l led the vacant chair of 
physics in Gtittingen in 1 83 1 . H umboldt had a l ready created 
a European network of regular, synchronous magnetic obser
vations (Ref. 8) .  In a letter to Weber from Paris at the end of 
1 83 1 ,  H umboldt expressed the wish that Gtittingen cou ld also 
participate in  the s imu ltaneous observations (Ref. 9). The 
mean ing of this letter was recogn ized and first quoted by K . H .  
Wiederkehr (Ref. 1 0) .  

In  1 828, H u mboldt organized and presided over the 
Meeting of the German Assoc iation of Natural Scientists and 
Doctors, which took place in  Berl i n .  Gauss was his personal 
guest in  this Conference. Weber also took part, and it was here 
that he met Gauss for the first time (see Ref. 2, p. 32) .  Three 
years l ater, Weber was nom inated to the chair  of physics at 
Gtittingen U n iversity, based on an expert judgment written by 
Gauss (Ref. 1 1 ) .  At this time Gauss was 54 years old and 
Weber 27 .  Gauss cou ld then real ize his project with the help 
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from Wilhel m Weber, an a l ready experienced and ingen ious 
experimental physicist. The wisdom of the older was thus- con
nected with the energy of the you nger. 

Gauss's Seminal Paper 
We now turn to the first fruit of Gauss's work in magnetism. 
On December 1 5, 1 832, Gauss read h is famous treatise, 

Intensitas vis magneticae terrestris ad mensuram absolutam revo
cata (The intensity of the Earth's magnetic force reduced to 
absolute measurement), before the meeting of the G6ttingen 
Scientific Society. As Gauss states in this treatise, he was assisted 
by Wilhelm Weber i n  many ways in u ndertaking this work. The 
original article in Latin was publ ished in 1 841  and is reprinted in 
Gauss's Col lected Works (Ref. 1 2) .  There are two different 
German translations, one of 1 833 and one of 1 894 (Refs. 1 3, 1 4) .  
In  the publ ished German version of 1 833 it  is not stated who was 
the translator. But we know that it was J .e. Poggendorf, the edi
tor of the Annalen der Physik und Chemie, as this was stated by 
Gauss in a letter to H .e. Schumacher in 1 845 (see Ref. 1 5, pp. 
436-440) . In  this letter, Gauss also stated that he considered it a 
bad translation. There are also other translations: French (1 834), 
Italian (1 838), Russian (1 952) and an unpubl ished English trans
lation (see Refs. 1 6, p. 35; 1 7; and 1 8, Note). 

In order to expla in magnetic phenomena, Gauss assumes in  

Cover page of Gauss's famous work "The Intensity of 
the Earth 's Magnetic Force Reduced to Absolute 
Measurement" ( 7 832), in which the absolute system 
of measurements (triple system) was founded. 

Museum of the City of Gbttingen 

Carl Friedrich Ga uss ( 7 777- 7 855) . Among the 
greatest mathematicians of all time, he also carried 
out pioneering research in astronomy, surveying, 
and experimental physics. 

the Intensity the existence of two magnetic fl u ids (north/posi
tive and south/negative), fol lowing the ideas of Cou lomb and 
Poisson (see Ref. 1 9, pp. 5 7-65).  Accord ing to Gauss, these 
fl u ids are associated with the ponderable partic les of the body 
where they are located, attracting (opposite signs) or repe l l ing 
(same sign) one another accord ing to the inverse square of the 
d istance. Only in the l ast section of the Intensity does Gauss 
mention the possib i l ity of exp la in ing magnetism by assuming 
the existence of electric cu rrents around the particles of the 
magnetic body. This last idea is  that of Ampere (see Ref. 20, 
with partial Engl ish translation in  Ref. 2 1 ), a lthough Gauss 
does not mention h is name} 

There are two main aspects of this work which made it 
epoch-making. The first is the reduction of magnetic magni
tudes to mechan ical ones, the so-ca l led absol ute system of 
un its introduced here by Gauss. The second is the effective 
measurement of the magnetic properties of the Earth and of a 
magnetized needl e  with an accu racy unti l then unattai nable. 
The term "absolute measurement" i n  the title is here in oppo
sition to "re lative measu rement." In h i s  travels through 
America and Russia, Alexander von Humboldt had performed 
regular magnetic measurements, determi n i ng the Earth's mag
netic intensity by counting the osc i l l ations of a bar magnet 
(magnetized need le).  Humboldt assumed the constancy of the 
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Gustav Wiedemann, Die Lehre von der Elektricitat, Vol. 3 ( 1894), p. 344 

A great bar magnet weighing several kilograms from one of 
Gauss's magnetometers, shown here with bifilar suspension 
and mirror. The mirror reflected the image of a meter stick 
mounted atop a telescope placed a few meters away. By this 
means, the angle of deflection of the magnet could be 
determined with astronomical accuracy. 

magnetic moment of the needle. This magnetic moment M is 
the product of the distance between the poles of an (ideal) 
magnet by the magnetic fluid in the positive pole: The mag
netic fluid corresponds to the "free magnetism." The direction 
of M is along the axis of the bar magnet pointing from the neg
ative pole to the positive one. The period of oscillation of a 
magnet is proportional to the square root of the intensity of the 
magnetic f ield acting on the bar.4 

Humboldt determined that the intensity of the Earth's mag-
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netic field increased from the magnetic equator toward the 
magnetic poles. He compared all intensities with the intensity 
of the magnetic field at the magnetic equator, which he 
assumed to have intensity equal to 1 (see Ref. 1 0) .  In his meas
urements it was assumed that the magnetic force of the bar (its 
magnetic moment) was constant, which is not at all certain. 
This magnetic moment of the needle, the magnetic field where 
it was oscillating (for Humboldt and Gauss it was the Earth's 
magnetic field), or both of them, can change with time. In 
order to make exact comparisons of the magnetic field of the 
Earth at one location at different periods of time separated by 
a great time interval, another method is necessary. 

Gauss's Solution 
The period of small oscillations of a magnetized needle 

around an axis orthogonal to a constant and uniform magnet
ic field H is given by 2n ',il /MH, where M = I M I and I is  the 
moment of inertia of the needle (see Ref. 27, p. 1 9) .  By meas
uring this period of oscillation and the moment of inertia of 
the needle oscillating under the influence of the Earth's mag
netic field H, it is possible to obtain the product MH. In order 
to obtain M and H separately, one must also measure their 
ratio HIM. This can be done using a second needle as an aux
iliary, which is exposed both to the i nfluence of the Earth's 
magnetism and of the first needle. In the first case, one isolates 
the effect on the second needle of the 'Earth's magnetic field. 
In the second case, one measures the effect on the second 
needle of the combined influence of the Earth's magnetic field 
and the magnetic field of the first needle, which is propor
tional to its magnetic moment. By combining these two cases 
it is then possible to ascertain the ratio HIM. With the previ
ously measured value of MH, it is then possible to obtain sep
arately the values of M and H, as desired (Figure 1 ) . 

In the seventh paragraph of the Intensity, Gauss describes 
two methods for measuring the effects of the Earth's magnet
ism (with and without the presence o{the first needle) on the 
second auxiliary needle. The first method, which had been 
proposed by Poisson in 1 828, is to observe the oscillation of 
the second needle (Ref. 27, pp. 23-27).  However, Gauss does 
not employ this method in the Intensity, because of the inac
curate results which it had so far produced. Instead, he pro
poses and carries out measurements by a second method, 
which he developed independently of Poisson, consisting in 
observing the second auxiliary needle in states of equilibrium. 
Gauss described it as follows : 

In the second method, the first needle is placed so 
that the direction of the force, which it exerts on the 
location of the second, freely suspended, needle, forms 
an angle (for example, a right angle) with the magnetic 
meridian; by this means the second needle itself will be 
deflected out of the magnetic meridian, and from the 
magnitude of the deviation, one car) infer the relation 
between the terrestrial magnetic force and the influence 
of the first needle [Ref. 1 7] .  

By the application of this second method, Gauss determined 
with high precision, both the Earth's magnetic field strength and 
the magnetic moment of the needle which he had used. A good 



description of his procedure can be found in Ref. 27, pp. 1 7-23. 
We now want to emphasize a very important and new 

aspect introduced by Gauss in this work. In the Principia 
( 1 687), Newton introduced the law of gravitation in terms of 
proportional ities (see Ref. 28,  Book I, Props. 72 to 76; Book I I I ,  
Props. 7 ,  8 ;  and General Scho l ium;  and Ref. 29, pp .  20-2 1 ) . I n  
particular, h e  showed that the gravitational force between two 
bodies is proportional to the product of their masses and 
i nversely proportional to the inverse square of their distance. 
Cou lomb in 1 785 arrived at the fundamental l aws of electro
statics and magnetostatics a lso expressing h i mself i n  terms of 
proportional ities (see Refs. 30, 3 1 ;  and 29, pp. 244-245) .  
Cou lomb assumed the magnetic attractions and repulsions to 
be proportional to the densities of the magnetic fl u ids, and 
demonstrated experimenta l ly  that they are inversely propor
tional to the square of their d istance of separation. 

By the beg inn ing of the 1 9th Century, scientists were 
expressing these laws in terms of equal ities. To this end, they 
introduced proportional ity factors (constants) into the laws of 
gravitation, electrostatics, and magnetostatics, which depend
ed on the system of units employed. Poisson ( 1 825), for 
instance, wrote the magnetic force F between two magnetic 
fl u ids, m) and m2, separated by a d istance r as F = fm )m2/r2 
(for discussion, see Refs. 27 ;  pp. 1 1 -1 2  and 23-25) .  Gauss was 
the first to specify the value f = 7 d i mension less to this pro
portional ity factor in h is  work Intensity. This appears in the first 
section of this work, which merits quoting here in fu l l :  

To explain magnetic phenomena, we assume two mag
netic fl uids: one we cal l  north, the other south. We pre
suppose, that the elements of the one fluid attract those of 
the other, and that on the other hand, two elements of the 
same flu id mutual ly  repel each other, and that each of the 
two effects alters in inverse relation to the square of the 
distance. It wi l l  be shown below that the correctness of 
this law was itself confirmed by our observations. 

These fl u ids do not occur independently, but only in 
association with the ponderable particles of such bodies 
which take on magnetism, and their effects express them
selves either when they put the bodies into motion or they 
prevent or transform the motion, which other forces act
ing on these bodies, e.g. the force of gravity, would el icit. 

Hence the effect of a given amount of magnetic fl u id 
on a given amount of either the same or tlie opposite fl uid 
at a given distance is comparable to a given motive force, 
i .e. with the effect of a given accelerating force on a given 
mass, and s ince the magnetic fl u ids. themselves can be 
known only through the effects, which they bring forth, 
the latter must d irectly serve to measure the former. 

In ord�r, however, that we may be able to reduce this 
measurement to defin ite concepts, u n its must above a l l  
be establ ished for th ree k inds  of  magnitudes, namely, the 
unit of distance, the u n it of ponderable mass, and the 
unit of acceleration . For the th ird, the gravity at the 
locus of observation can be assumed : if, however, this is 
not su itable, the u n it of time m ust a lso enter in,  and for 
us that acceleration wi l l  be = 1 ,  which, with i n  the time 
un it, produces a change of velocity of the body in  the 
d i rection of its motion, which is  equivalent to the un it. 

From Wilhelm Weber's Werke, Vol. 2, p. 89 (plate VI, between pp. 1 1 8  and 1 1 9) 

The transportable magnetometer of Wilhelm Weber (7 838). A 
suspension wire runs downs the upper tube to a vertical rod 
holding the mirror (shown in profile). At  the bottom, the rod 
connects to a magnet. This handy instrument served a double 
purpose. Aside from making magnetic measurements, the coil 
surrounding the magnet permitted galvanic measurements. 

Correspond ingly, the u n it of the amount of north fl u id 
wi l l  be that whose repuls ive effect on another l i ke it, 
and whose exist ing amount of motive force in the u n it of 
distance = 1 ,  i .e .  the effect of an accelerating force = 1 
on a mass = 1 ;  the same w i l l  be true of a u n it of the 
amount of south fl u id ;  in this defi n ition, c learly the 
active fl u id, as wel l  as that of the effect, m ust be thought 
of as, at bottom, u n ited in  physical points .  Beyond th is, 
however, it must be assumed, that the attraction 
between given quantities of d ifferent k inds of fl uids at a 
given d istance is equal  to the repu lsion between the 
same respective quantities of the same kind of fl u id .  
Hence the effect of a quantity m o f  north magnetic fl u id 
on a quantity m' of the same fl u id at  distance r (each of 
the two fl u ids being assumed to be un ited as at one 
poi nt) w i l l  be expressed as mm '/rr, or it is  eq u ivalent to 
a motive force = mm'/rr, which acts in  the d i rection of 
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the first against the second fl uid,  and evidently this for
mula holds true in general, when, as from now on we 
wish to sti pulate, a quantity of southern fl u id wi l l  be 
considered as negative, and a negative value of the force 
wi l l  sign ify attraction. Hence if eq ual quantities of north 
and south fl u id are found s imultaneously at one physical 
point, no effect at a l l  wi l l  arise; if, however, the amounts 
are unequal, only the remainder of the one which we 
wish to term free magnetism '(positive or negative) wi l l  
come under consideration [Ref. 1 7] .  

i n  ana lytical mechanics i t  was a l ready common to express 
a l l  magnitudes based on the three basic un its of length, mass 
and time; for Gauss these were the m i l l i meter, (mm), the mi l
l igl'am, (mg), and the second, (s). For example, a un it force was 
that which acting on a constant un it mass generated a unit  
acceleration . Based on Coulomb's law, which described the 
interaction between magnetic poles, Gauss extended these 

Laurence Hecht 

The electrodynamometer used by Wilhelm Weber to prove the 
validity of Ampere's fundamental law for closed currents. It 
consisted of a rotatable coil, and a second coil which fit inside 
the rotatable one (as shown) but could also be placed in other 
positions outside it. The rotatable coil has a bifilar suspension 
and mirror. The electrodynamometer could also perform 
measurements of alternating currents. The device is preserved 
in the museum of the Physical Institute at Gottingen. 
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three basic u n its to the real m  of magnetism. 
in  essence, Gauss 'Alas able to define and measure with great 

precision the magnetic moment of a magnetized needle and 
the intensity of the Earth's magnetic field, us ing only the un its 
of d istance, mass, and time. The core of Gauss's expression of 
magnetic magnitudes based on mechan ical ones l ies in his 
operational defi n ition that a u n it of magnetic pole is that quan
tity which generates a u n it force when acting on an equal unit  
magnetic pole separated from the first by a u n it d istance. 

Gauss a lso defined a unit  intensity of the magnetic force (or 
a unit  magnetic fie ld as we would say today), as the intensity 
which acting on a u n it pole generates a u n it force. In Section 
26 of the Intensity, for instance, he wrote down the basic equa
tion describing the interaction between magnetic poles as: 
mm/rr = w = pal where m is the nu mber describing the 
quantity of magnetic fl u id act ing on another eq ual quantity 
sepal'ated by a distance ·r and exerting a force w (wh ich he 
equated to pa, and where p is the constant mass of the body 
experiencing the force and a its acceleration), 

As there are no isolated magnetic poles in  natu re, the fol 
lowing eq uivalent defi n ition was also freq uently employed: 
there is a unit  intensity of magnetic ·field when a magnet with 
a unit of magnetic moment is acted upon by a torque (tu rning 
moment) of  intensity 1 ,  caused by th is  su pposed constant and 
un iform magnetic field acting orthogonal to the magnetic axis 
of the magnet. in  this way, it was not necessary to introduce a 
specific d imension describing a magnetic pole. 

Another advantage of Gauss's proposal is that many physi
cal laws take a very simple form, without arbitrary u n iversal 
constants (such as EO and 1-10 used in the international System 
of Un its, MKSA, for example). Later, this triple-system of un its 
was cal led an absol ute system of measurement. The triple
system has proven its uti l ity over a long time. Despite some 
variation, the international System of U n its is based essential
ly on the absol ute electromagnetic system of u n its introduced 
by Gauss and Wi lhelm Weber 

Gauss and Weber 
Wilhelm Weber absorbed these ideas of Gauss completely 

and turned them into reality with his l ife's work. in the joint 
research in electricity and magnetism, which the two carried 
out from 1 83 1  onward, it is sometimes difficult  to d isti nguish 
the contributions of one from the other. Weber fol lowed the 
procedu res of Ga·uss in the electromagnetic system of un its 
and measurements which he created. In an article of 1 840, 
publ ished in 1 841 , Weber introduced the first defin ition of the 
absolute electromagnetic u n it of cu rrent making use of the 
magnetic effect of a closed current acting on a magnetized 
needle (Ref. 32) ,  A more precise defin ition was given in 1 842 
(Ref. 33) ,  A current with one electromagnetic u n it wi l l  be the 
cu rrent which flowing in  a circuit of plane area 1 exerts the 
same effect as a magnet with magnetic moment equal to 1 .  
Another statement of this defin ition he presented in  1 85 1  : 

As an absol ute u n it of intensity, can be understood the 
intensity of that current which, when it c i rcul ates 
through a plane of the magnitude of the un it of measure, 
exercises, accord ing to electro-magnetic laws, the same 
action at a distance as a bar-magnet which contains the 
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Wilhelm Weber around 7 855 at the time of the famous 
experiment with Koh Ira usch. 

unit of measure of bar magnetism [Ref. 34 with Engl ish 
translation in  Ref. 35] . 

Maxwel l  expressed this as fol lows: 

It has been shown by numerous experiments, of 
which the earl iest are those of Ampere, and the most 
accurate those of Weber, that the magnetic action of a 
sma l l  plane circuit at d istances which are great com
pared with the d imensions of the c ircuit is  the same as 
that of a magnet whose axis is normal to the plane of 
the c ircu it, and whose magnetic moment is equal to the 
area of the c ircuit mu ltipl ied by the strength of the cur
rent [Ref. 36, Art. 482, p. 1 41 ] . 

. In 1 85 1  and 1 852,  Weber introduced the absol ute electro
magnetic u n its of electromotive force (tension) and of resist
ance (Refs. 34, 35,  36).  For the absol ute measure of electro
motive force i n  electromagnetic u n its, he defi ned : 

[T]hat electromotive force which the u n it of measure of 
the Earth's magnetism exerts upon a c losed conductor, if 
the l atter is so turned that the area of its projection on a 
plane normal to the d i rection of the Earth's magnetism 
increases or decreases dur ing the u n it of time by the un it 
of su rface [Ref. 3 5 ] .  

For the absolute measure·of resistance i n  e lectromagnetic 
u n its, he uti l ized Ohm's l aw ( 1 826) .  The defi n ition runs as 
fol lows: 

[T]hat resistance can be taken as u n it of measure, 

Museum of the City of Gottingen 

Rudolf Kohlrausch ( 7 809- 7 858), one of the leading physicists 
for electrostatic measurements in this period. 

which a closed conductor possesses in which the u n it of 
measure of electromotive force produces the u n it of 
measure of [electric current] intensity. (Ref. 35) .  

Weber also developed special  methods for the determination 
of electric resistance which were employed for many years. 

In 1 846, Weber introduced the electrodynamic u n it of cur
rent by means of Ampere's force between cu rrent elements; 
see Refs. 38 and 39 with Engl ish translation in Ref. 40, which 
is  1 /-{2 times the absolute electromagnetic u n it. And this is the 
origin of the factor 2 which appears in the defi n ition of the unit 
of current (cal led ampere) in  the International System of U n its. 

By analogy with what Gauss had done for magnetostatics, 
Weber defined the electrostatic un it of charge by means of the 
electrostatic force between two charges, expressed with coeffi
cient 1 un itless, expressing this force as ee'/r2, where e and e' 
are the point charges separated by the d istance r (Refs. 41 -43) :  

The u n it of  electrical fl u id is  determi ned i n  electrostat
ics by means of the force with which the free electrici
ties act on each other at a d istance. If one imagi nes two 
equal amou nts of electricity of the same kind concen
trated at two points, whose d istance is the u n it of length, 
and if the force with wh ich they act on each other repul
sively, is eq ual to the u n it of force, then the amount of 
electricity found in each of the two poi nts is the meas
ure or the un it of free electricity [Ref. 42] . 

By supposing the galvanic currents to be the result of the 
motion of charges, Weber was able to make a defi n ition of cur
rent intensity rel ated to the amount of charges flowing over the 
cross-section of the c ircuit. It should be observed that Weber 
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assumed the Fechnerian hypothesis of a double current in a 
conductor (positive and negative charges moving w,ith equal 
and opposite velocities relative to the wire). H is mechan ical 
measure of cu rrent intensity is not identical with the absol ute' 
electrostatic measure of cu rrent intensity, in which one unit of 
electrostatic charge flows in one second over the cross-section 
of a conductor. in the unit of current intensity in Weber's 
mechanical measure, a positive and also a negative electrostat
ic unit of charge flows through the cross-section : 

This measure, which wi l l  be cal led the mechan ical 
measure of current intensity, thus sets as the u n it, the 
intensity of those cu rrents which arise when, in  the unit 
of time, the u n it of free positive electricity flows in  the 
one d i rection, an equal amount of negative electricity in 
the opposite d i rection, through that cross-section of the 
circuit [Ref. 42] . 

The unit of cu rrent intensity accord ing to Weber's mechan
ical measure is thus twice as great as the u n it of the cu rrent 
intensity in the absolute electrostatic system of measure. For 
this reason, Weber and Koh l rausch, by form ing the quotient of 
the measured el ectrostatic and electromagnetic charges, 
obtained only (approximately) half the value of the velocity of 
l ight in vacuum, in their famous 1 855 experiment (Refs. 44 
and 41 , with Engl ish translation in Refs. 42 and 45). 

in  order to arrive at the electrostatic charge, one must multiply 
by 2 the value of the flowing "mechanical" electrical charge 
which produces the magnetic field 
acting upon the small magnet in the 
tangent galvanometer (from which the 
intensity of the current in electro
magnetic un its is determ i ned). 
G.  Kirchhoff, B .  Riemann, and J. c. 
Maxwel l  interpreted the quotient as 
the l ight velocity in vacuum. For 
Maxwel l ,  the outcome of the 1 855 
experiment by Kohlrausch and Weber 
was the main basis for his electromag
netic theory of l ight of 1 861  (see Refs. 
6; 46; 25, Sect. 3 . 1 ; and 47). 

for the magnetic field of a current-carrying wire and adopting a 
dimensionless proportional ity factor equal to 1 ,  he arrived at the 
dimension of an electric current as mm1l2mg1l2!J7.  Later on, 
Weber greatly extended and developed these approaches. 

The Magnetic Association 
Gauss and Weber became a crucial part of the Humboldtian 

observational network. From this, resulted the Magnetic 
Association of Gottingen (Gottinger Magnetische Verein) (Refs. 
1 0; 2, pp. 45 and 53;  and 49). This association was the model for 
later international cooperation in  the F i rst Polar Year ( 1 882-1 883) 
and the international Geophysical Year (1 957-1 958) (Ref. 50). 
Gauss and Weber created a yearly publ ication for this 
Association, known as the "Resultate aus den Beobachtungen 
des Magnetischen Verein" (Results of the Observations Made by 
the Magnetic Association), in which the joint observations were 
col lected and analyzed, and new appointment dates were made 
known . Six yearly volumes from 1 836 unti l 1 841 and an Atlas of 
Terrestrial Magnetism were published. These also contained 
instructions for the construction and use of instruments for the 
new magnetic observatories being erected. Such well-known 
works of Gauss as the ·" Al lgemei ne Theorie des Erdmagnetismus" 
of 1 83 8  (General theory of terrestria l  magnetism), and 
"Allgemeine Lehrsatze in Beziehung auf die i m  vekehrten 
Verhaltnis des Quadrats der Entfernung wirkenden Anziehungs
und Abstossungskrafte" of 1 839 (General propositions relating to 
attractive and repu lsive forces acting in the inverse ratio of the 
square of the distance) fi rst appeared in the Resultate. And in the 

annual vol ume for 1 840, Weber fi rst 
set down the absolute measure of the 
current intensity accord ing to electro
magnetic un its. 

Although Gauss publ ished only his 
operational defi n ition of magnetic 
fl Uid and intensity of the magnetic 
force (known today as magnetic field 
strength), he arrived, around 1 835, at 
other essential resu lts, as is evident 
from his posthumous works published 
in 1 867 (see Ref. 48 pp. 630 and 637; 
Ref. 2, pp. 1 2 1 and 2 1 3 ; and Ref. 27, 
pp. 1 1 5-1 1 8) .  By combining Newton's 
second law of motion with his un iver
sal law of gravitation, assuming pro
portional ity factors equal to 1 dimen
sionless, Gauss showed that the 
dimensions of the unit of mass are 
given by mm3!J2, which is the so
called astronomical system of meas
urement. By uti l izing B iot-Savart's law 

. .  . ) .  . . . '; . . 

The cooperation between Gauss and 
Weber which produced such beautifu l 
results ended suddenly in 1 837, with 
the coup d'etat of the King of Hannover 
Ernst-August. Wi lhelm Weber was one 
of the Gottingen Seven, the seven pro
fessors who protested against the arbi
trariness of the monarch, and had to 
pay for their courageous action by dis
m issal from their u niversity positions. 
Because of financial support from citi
zens with democratic-patriotic views, 
Weber was able to stay for some more 
years i n  proxi m ity with Gauss, to 
remain active i n  the Magnetic 
Association of Gottingen, and to bring 
the work already begun to its conclu
sion. During his trip to England in 1 838, 
Wilhelm Weber was able to meet John 
Herschel (son of Wi l l iam Herschel) and 
to convince him of the importance of 
the Magnetic Association. For his fun
damentab magnetic researches, Gauss 
received the Copley Medal in 1 838. 
This was then the highest academic dis
tinction, comparable with the present 
Nobel Prize (Ref. 5 1 ).  Later, Weber also 
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The tangent galvanometer (Tangentenbussole). 
With this instrument, Wilhelm Weber carried 
o u t  the first absolute measurements o f  
electromagnetic currents in 1 84 1 .  To make the 
curren t  measurem e n ts, the h o rizo n ta l  
component of the magnetic field of the Earth 
must be known, a quan tity tha t  was first 
determined by the magnetic researches which 
Gauss reported in his intensity paper of 1 832. 
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DETERMINING THE EARTH'S MAGNETIC FORCE: POISSON'S METHOD VERSUS GAUSS'S 
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Magnetic 
Meridian 

Poisson's Method 
In Po isson 's m e th od, th e 
oscil la tions of the needle 
marked 2 will be accelerated 
by the presence of the fixed, 
firs t n eedle, in  th is conf
iguration where the opposite 
poles are turned toward each 
other. A compa rison of the 
number of oscillations in this 
configuration, to the number 
of oscillations when the first 
needle is removed, gives the 
ratio (M/H) of the magnetic 
force of the first needle to the 
h orizontal in tens ity o f  the 
Earth's magnetic force. 

received the Copley Medal (Ref. 2, p. 1 84). 
In  1 842, Weber obtained a new position as physicist in 

Leipzig U n iversity. After the German Revol ution of 1 848-
1 849, which a imed at a greater pol itical freedom and nation
al unity, Weber was able to return to Gottingen University. But 
his work with G auss was never continued. Weber retired from 
his official  duties at the age of 70, but remai ned active in h is  
researches u nt i l  1 880. He d ied i n  Gottingen in  1 89 1 . 

In the modern I nternational System of U n its, the unit of 
magnetic flux carries the name of weber, fol lowing a sugges
tion fi rst presented by Clausius in 1 882 (Ref. 2, p. 1 3 7): The 
unit gauss appears in  connection with the density of magnetic 
flux or magnetic induction, namely, 1 tesla  (T) = 1 04 gauss (G).  
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Weber's 'electrodynamics, Ampere's force between current 
elements, imd Mach's principle. He is the author of three 

'books in English on these topics. 
Karin Reich has studied mathematics, physics and astrono

my. She has worked on the history of science at the 
Universities of Munich, Stuttgart, and Hamburg. 

Karl Heinrich Wiederkehr studied physics, mathematics and 
chemistry at Hamburg University. He is the author of the only book
length biography of Wilhelm Weber; and many historical papers. 

Assis (assis@ifi.unicamp.br) and Reich (reich@math. uni
hamburg. de) are at the Institut fur Geschichte der 
Naturwissenschaften, Universitat Hamburg, Bundesstr. 55, 0-
20 746 Hamburg, Germany. Permanent address of Assis: 
Institute of Physics, State University of Campinas, i 3083-970 
Campinas, Sp, Brazil. Wiederkehr; is at Birkenau 24, 0-22087 
Hamburg Germany. 

2 

I 
�I 

I 

N 

Ma netic axis 

I 
Magnetic 
meridian 

Gauss's Method 

S
· \ 

But observations carried out by Poisson's method 
proved inaccurate. In the configuration conceived by 
Gauss, needle 7 tends to produce an angular deflection 
in the second, oscillating needle, while the Earth 's 
magnetism attempts to return the second needle into a 
line with the magnetic meridian. The resulting angular 
deflection is proportional to the sought-for ratio M/H. 
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Notes _______________________ _ 

1 .  Key Words: Magnetism and electromagnetism, absolute system of units, 
Weber's electrodynamics. 

PACS: 01 .65.+g (History of science), 06.20.Fn (Units and standards) 

2. Biographies of Gauss and Weber and discussions of their works with many 
references can be found in Refs. 1 ,2,3,4 (especially Vol. 1 ,  Chapters 3, 6 
and 7; and Vol. 2, Chapter 1 7),  and Refs. 5, 6, and 7. 

3. For biographies of Ampere with references see, for instance, Refs. 22, 23, 
and 24. A discussion of Ampere's force between current elements and its 
integration for the force between current carrying wires with many refer
ences can be found in Refs. 25 and 26. 

4. In  more general terms, Gauss presented this concept in Section 5 of the 
Intensity as follows: Let dm be the quantity of free magnetism in one parti
cle with coordinates relative to three orthogonal axes as represented by x, 
y, and z. By definition the magnetic moment of the body is given by 

� - . . Jff�
d M = M,x + Myy + Mzz = r m 

where the integral is over the whole body. The direction 6f M is called the 
magnetic axis of the body. 
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A rtist's illustration of the ja mes 
Webb Space Telescope (j WST), 
showing the spacecraft's 6.5-meter 
primary m irror composed of 36 
sem i-rigid h exagona l  segments, 
a n d  its deployab le, m u lti-layer 
sunshield. jWST has about 1 0  times 
the light-gathering capabilities of 
Hubble and will be a ble to see 
objects 400 times fainter than those 
n o w  studied with gro u n d  tele
scopes. 

near-Earth o rb i t  l i ke the H u bble, 
wi l l  go out 940,000 m i l es and 
orbit arou nd the so-ca l led second 
Lagran ge point ( L2)  between Sun  
and Earth . 

A la rge leap is a l so occurr ing i n  
gamma-ray observ ing. T h e  H igh 
Energy Stereoscopic System ( H ESS) 
w i l l  be an array of gam m a-ray tel
escopes in the Nam ibian desert i n  
southern Africa, the first of which 
was i n augu rated September 3 ,  

An Opening in Astronomy 
2002 . T h i s  fi rst tel escope b y  itse lf 
is  more sensi tive than any exist
i n g  grou nd-based array, and fou r  
telescopes w i l l  be fu ncti o n i n g  b y  
the end o f  2 003 . Its name was 
c hosen to prod uce the acronym 
H ESS, in memory of Vi ktor H ess, 

by David Cherry 

T here is an open ing in astronomy for 
a few indiv idua ls  of the r ight qual  i 

fications. The ch ief of these is a passion 
for truth, and an ind ifference to the pol
it ics of "getting ahead i n  the fie ld ." The 
open ing arises from a vast contrad ic
tion i n  the practice of astronomy over 
recent decades, which can be summa
rized as "adva nces in tel escopes, 
regression in  thought." This state of 
affa i rs cou ld  go on indefi n i te ly  u n l ess 
one or two-or a few-qua l ify them
selves to take the role that Pasteur took 
in  med ic ine or that Kepler took in this  
fie ld .  

Fi rst, look at  the advances, by leaps 
and bounds, being taken in  astronomi
cal observing. The European Southern 
Observatory (ESO) has recently fi n ished 
a 1 0-meter telescope, the Very Large 
Tel escope (VLT) in Ch i le. Tel escope 
mi rrors of 1 0-meter d iameter are the 
largest in existence, and there is  on ly  a 
sma l l  handfu l of them; l ess than 1 0  
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years ago, there were none. But the 
ESO is now planning a 1 OO-meter tele
scope to be cal led the OverWhel mi ngly 
Large Telescope (OWL). Never before in  
the h i story of  tel escope-making has 
there been a 1 0-fo ld  i ncrease in m i r
ror s ize at a s ing le  leap. The engi neer
i n g  and m ater ia ls  prob lems wi l l  be 
d a u nt ing.  

N ASA's N ext Gene rat ion Space 
Telescope, named after former NASA 
Admin istrator James Webb and con
tracted to TRW, wi II have a pr imary 
m i rror at l east 6 meters (20 feet) 
across, more than double the size of 
the H u bble Space Telescope, which is 
a l ready the largest ever in  space. The 
d iameter of the new m i rror, be ing 
greater than that of  the largest rocket 
ava i l able to take it up, req u i res that 
the m i rror be b u i l t  in pie segments and 
assemble itself  in space. The J ames 
Webb Space Tel escope, an i nfrared 
i nstrument, instead of being p l aced in  

who won the Nobel  p rize i n  physics 
i n  1 9 3 6  for his d iscovery of cosmic 
rad i at ion . 

Compare these advances to the state 
of affai rs in 1 940. Then, the largest opti
cal telescope was the 1 00-inch on Mt. 
Wilson. The rad iotelescope was sti l l  j ust 
a gl immer in the eye of G rote Reber. 
There were no telescopes above Earth's 
atmosphere, a nd so m uch of the electro
magnetic spectrum was s i m ply  not 
accessible. 

What Happened to Thought? 
What h as happened to physical sci

entific thought in general-and astrono
Continued on page 55 
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REPO RT O N  TH E 2002 WO R L D  SPAC E CON G RESS 

Economic Col lapse Threatens 
Prospects for Space Exploration 
by Marsha Freeman 

T he atmosphere, a n d  the rea l ity, of 
the second World Space Congress, 

held Oct. 1 0-1 8 in Houston, Texas, were 
entirely different from that of a decade 
ago. 

Ten years ago, at the fi rst World Space 
Congress in Washi ngton, D.C.,  scien
tists, aerospace industry representatives, 
and space program officials from around 
the world were optimistic about the 
future of space technology development 
and exploration. The d is integration of 
the Soviet U n ion held out the promise of 
col laboration between the U n ited States 
and the world's other great space power. 
With the Cold War over, the aerospace 
i ndustry looked forward to a "peace d iv
idend," that wou ld free research and 
development resou rces from m i l itary 
programs for visionary space in itiatives. 

The prospects for growth in  commer
cial space services were bright, with 
plans to orbit dozens of sate l l ites to pro
vide mobi le  telecommun ications and 
Internet services, requ iring the expan
sion of both satel l ite-man ufactu r ing 
faci l ities, and the lau nch vehicles to 
carry them i nto space. 

A few weeks after the World Space 
Congress, e lections wou ld bri ng B i l l  
C l i nton to the Wh ite House, h i s  stated 
pol icy to "engage," rather than confront . 
the People's Repub l ic of China-the 
next emerging space power. American 
satel l ite makers wou ld be able to l aunch 
thei r spacecraft on Ch i nese rockets, 
expanding their business, especia l ly  in 
Asia.  The Cl inton Adm in istration would 
invite Russia to join the International 
Space Station, virtua l ly combining the 
programs of the world's on ly  two 
manned-space-exploration powers, to 
the benefit of both. 

Over the past 1 0  years, the fai led eco
nomic pol ic ies d i ctated by the 
International Monetary Fund have come 
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peri lously close to destroying the mag
n ificent capabi l ities that were the Soviet 
space program. S imi lar pol ic ies, with i n  
the context of the global financial  crisis, 
have led to decl ines in funding for space 
exploration by a l l  of the major space 
powers, and now th reaten major pro
grams. 

Caught in Budget Collapse 
During the course of the 1 O-day meet

ing in Houston, cutbacks and delays 
were reported : 

• A speaker from the U .S .  jet 
Propuls ion Laboratory reported that the 
Marconi data relay sate l l ite planned for 
Mars cou ld be del ayed because of the 
fu nding problems of NASA's partner, the 
Ital ian Space Agency. 

• The European Space Agency's 
Venus Express mission faces outright 
cancel lation, if the Ital ian government, 
as it has ind icated, cannot meet its com
mitments. 

• Koh ichiro Ozama reported at the 
Congress that japan's Planet C mission 
to Venus is also on hold, because they 
do not have enough money to com
plete even the prototype model . japan 
h ad previously annou nced that the 
completion of its contribution to the 
I nternat ional  Space Station-the 
j apanese Experiment Modu le-would 
be del ayed for two years, because of 
fu nding problems. 

• Describing the French Mars explo
ration program, jean-Louis Cou n i l  stated 
that the French Space Agency, CN ES, 
had wanted to launch a mission in  2007 
to incl ude a science orbiter and four Net 
Landers for commun ications relay and 
scientific exploration on Mars. B ut esti
mates are that the mission wou ld cost 
400 to 500 m i l l ion euros, and the 
"budget estimates were far too opti
mistic," he said. Now, the French are 
looking for "cost reductions," that wi l l  
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simpl ify the mission, and wi l l  "move it 
to 2009 . "  

The budgetary problems of the two 
man ned-space powers were a l ready 
wel l  known before the Houston meet
i ng, with Russia stating it does not have 
enough money to bu i ld the Soyuz rock
ets to carry suppl ies and crew to the 
space station, and the U n ited States 
threatening not to fi n ish bu i ld ing the sta
tion. 

In  the U n ited States over the past 
decade, the dec l i ne i n  defense spend
i ng, with no para l l el increase in the 
civi l ian space program, has led to hun
dreds of thousands of layoffs in  aero
space, and dozens of company mergers 
that reduced capacity in every sector of 
the industry. What remains are a few 
mega-giants, increasingly dependent for 
survival  upon money from the 
Department of Defense. 

The col l apse of the tel ecom m u n ica
t ions sector, b l oated by specu lative 
ventu res and hyped h i gh-pr iced serv
ices, h as l ed to the cance l l ation of 
dozens of sate l l  ite lau nc hes and creat
ed an "overcapacity" of launch vehi
c les, leaving i n  the r,ed compan ies that 
invested m i l l ions of d o l l ars to develop 
new rockets. M ic h ae l  Yarymovych, the 
president of the I ntern ational Aca
demy of Astronaut ics, stated on Oct. 
1 3  that the commun ity is in  a "malaise," 
and that i t  w i l l  take the launch veh i
cle i n d ustry "a  deqde to catch up 
aga i n . "  

Bush Policy Cuts Attendance 
As the U .S. and world economies 

tumble, the Bush Administration is pur
suing a "Clash of Civi l izations" foreigh 
pol icy, which prec l udes engaging 
dozens of nations in  col laboration in 
space exploration-a program of tech
nological apartheid u nder the guise of 
fighti ng terrorism. 
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One of their first d i scoveries of the 
conference delegates in Houston was 
that many of the papers that were I ist
ed in the program wou l d  not be pre
sented, because the scientists cou l d  
not get U . S .  v isas t o  attend.  E ighty 
Chi nese scientists (nearly the enti re 
delegation) were denied visas by the 
U.S.  State Department. Aviation Week 
subsequently reported that Luan Enj ie,  
the head of the Ch i nese space agency, 
was left stranded i n  Canada, u nable to 
enter the Un i ted States. I n  addit ion,  
Russ ian,  I ndones i a n ,  Rom a n i a n ,  
I ran ian, a n d  A l ger ian scientists were 
den ied v isas. 

The visas were denied, or "delayed" long 
enough to cancel participation, under the 
guise of fears of "technology transfer" to 
these nations. This is an obvious sham, 
considering that al l  of the presentations 
were unclassified and c iv i l ian in char
acter, often access ib le  through the 
Internet, and w i l l  be avai lable l ater as 
conference proceed ings. One real result  
was the loss of the opportu n i ty to hear 
from Chi nese scientists what their other
wise qu ite secret space program was 
plann ing. 

I ronica l l y, the President of Ch ina,  
J iang Zem i n, visited the NASA Johnson 
Space Center in  Houston less than a 
week after the conference that h i s  
nation's space experts were not a l lowed 
to attend . 

In response to this slap in the face to 

discuss, review programs, and plan for 
the future, and despite the economic cri
sis, which is "downsizing" the programs 
of the space-faring nations, there were 
new, innovative ideas presented, and 
many developing nations made clear 
they i ntend to be part of space explo
ration in  the 21 st Centu ry. 

Ibero-America Still Committed 
No cou ntries represented at the 

World Space Congress are facing a 
more severe financial crisis than Ibero
America's two space powers, Argenti na 
and B raz i l .  Yet, both nations made clear 
they wi l l  continue the i r  programs, with 
or without the U n ited States, and in 
spite of their current economic catastro
phes. Marcio Barbosa stated, at a plena
ry session titled "Space Activ ities: An 
Engine for Serving H uman ity," that with 
"cou rage and determ ination," man kind 
"cou ld  go back to the Moon in six 
years." He cal led for a "dialogue to 
b u i l d  a bridge to solve the problems of 
human ity." 

Throughout the 1 970s and 1 980s, the 
"empire" faction in the U.S.  govern
ment, fol lowi ng former Secretary of 
State Henry Kissi nger's d ictu m that 
there should be no economic powers 
a l lowed to develop in the South, tried 
desperately to stop the space programs 
of Argentina and B raz i l .  Particularly tar
getted were their lau nch veh icle devel
opment programs; these rockets, the 
U n ited States insisted and contin ues to 

ins ist, were not being developed to 
launch sate l l i tes i nto orbit, but as mi s
s i l es, to ca rry "weapons of mass 
destruct ion."  The U n ited States l ied that 
international non-prol  iferation treaties 
wou l d  not prevent I bero-American 
nations from developing space technol
ogy, but the Miss i le Tech nology Control 
Regime (MTCR), in fact, c l assifies any 
launch veh ic le, and al l  its components, 
as a weapon or weapons. ( For a 
deta i led report on this  situation, see the 
author's " I bero-America Needs a Space 
Agency," 21 st Century, Spri ng 2002, 
pp. 3 1 -54. )  

Bowi ng to U .S. pressu re, with the 
hope of gai n i ng access to the technolo
gy it needed to upgrade its other space 
efforts, Argenti na cancel led its Condor 
rocket program in  1 990, and in 1 99 1 , 
signed the MTCR. B ut B raz i l  refused to 
capitu l ate, and continues to develop its 
i ndependent lau nch capa b i l ity, the 
Sate l l ite Launch Vehic le  (VLS). The next 
test l au nch, it was announced at the 
Houston Congress, is schedu led for 
March 2003.  

At a session on space law at  the con
fere nce, representatives from B raz i l  
registered their objection to U .S.  export 
control pol icy, and their determi nation 
to look e lsewhere for cooperation in 
space. Jose Monserrat F i l ho, head of 
the B raz i l ian Soc iety of Space Law in  
Rio de Janeiro, described the cu rrent 
U . S .  dom i nance over tec h n o l ogy-

the international scientific com
mun ity, Marcio B arbosa, the 
Braz i l ian national who heads 
one of the main sponsori ng 
organizations-the I nternational 
Astronautical Federation-has 
sent a letter of complaint to the 
American Academy of Sciences, 
and the American Institute of 
Aeronautics and Astronautics, 
the u .s. hosts for the Houston 
Congress. The international sci
entific organ izations i ndicated 
at the close of the conference 
that they wi l l  recommend that 
no future such meetings be held 
in the U n ited States. The B ush 
Adm i n istration pol icy is 
" insane," one French Congress 
official told this reporter. 

Despite this attempted sabo
tage of a crucial  opportun i ty for 
the space commun ity to meet, 

Nigeria's space program is working on satellites for disaster monitoring and communications 
infrastructure. Here, Turner T. Isoun, Nigeria 's Minister for Science and Technology (right), 
signing an agreement with Surrey Satellite Technology, L td. in November 2000 for its first 
space satellite. Signing for Surrey is Or. Martin Sweeting (left). 
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transfer pol icy as a "hegemony" that 
has devel oped from a " u n i po l a r" 
wor ld .  

I n  1 996, the Un i ted States and B raz i l  
s igned a F ramework Agreement o n  
Cooperation in  t h e  Peacefu l Uses of 
Outer Space. I n  1 999, President B i l l  
C l i nton met i n  Was h i ngton with 
B raz i l ian Pres ident Fernando Henr ique 
Cardoso, and the next year, an agree
ment was signed outl i n ing the use of 
B raz i l 's A l ca ntara l a u n c h  s i te by 
American l a u n c h  veh i c l es, a n d  to 
launch American-bu i l t  sate l l  ites. To 
th i s  day, the B razi l i a n  Houses of 
Congress have refused to ratify the 
agreement. 

The reason is  that, wh i l e  the 
Technology Safeguards Agreement with 
the U n ited States proposes to prevent 
unauthorized veh icle and sate l l ite tech
nology transfer to B raz i l ian institutions 
and companies at the Alcantara space
port in retu rn for cooperation, in fact, 
that cooperation wi l l  not exist u n less 
B raz i l  cancels its VLS rocket program. 
The B raz i l ian Congress rightly sees the 
agreement as a threat to its national sov
ereignty. 

As Monserrat stated, the agreement is 
not: "an instrument of cooperation, but 
of technological safeguards. It wou ld be 
a true instrument of cooperation if it 
wou Id  provide some technological  
transfer, tra in  human resources, or con
tribute to the development of the 
Braz i l ian national space program. That 
is not the case." 

The U.S. safeguards are a imed flat the 
VLS," Monserrat stated, "s i nce the 
United States never accepted the VLS 
program," even though B raz i l  joi ned the 
Missi le Technology Control Regime i n  
1 995.  "Apparently, B razi l 's decision to 
join the MTCR does. not guarantee B razi I 
a more trustworthy and flexi ble treat
ment by the U .5." 

Africa Into Space 
The same determ i n ation evidenced 

at the World Space Congress by B raz i l  
and Argentina was demonstrated by 
numerous developing nations, which 
do not  p lan to be left i n  the backwaters 
of science and technology or eco nom
ic progress. A n u m ber of developing 
cou ntries are enter ing the space age 
through a cooperative program i n iti at
ed at the U n iversity of Surrey, Eng land.  
(See "Su rrey's N ano-Sate l l ites:  B r i ng-
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ing Developing Nations i nto the Space 
Age," 2 1 st Century, Summer 2002, 
pp. 55-57. )  

At  the Congress of  the International 
Astronautical Federation in  Tou louse 
l ast year, researchers from Algeri a's 
Centre National  des Tec h n iques 
Spatiales described the importance, for 
their  nation and North Africa, of thei r 
D isaster Mon i�oring Sate l l ite, stat ing 
that with th is  project, "space is no 
longer the preserve of  a few wealthy 
nations. " 

Th is  year, at the World Space 
Congress, Prof. Robert Boroffice, who 
heads the National Space Research and 
Development Agency of Nigeria, d is
cussed h is cou ntry's partic i pation i n  
space technology development. "Space 
technology and access to space have 
been elus ive to most developing cou n
tries over the last half of the 20th 
Centu ry," he stated, as "technology was 
seen as very expensive and prestigious, 
meant only for the major indust�ial ized 
countries." 

But over the last decade, Boroffice 
sa id, "the trend has changed, with many 
developing countries embracing space 
technology as one of the major ways to 
achieve sustainable development. The 
present trend. toward the use of sma l l  
sate l l ites in meeting national needs has 
aided this transition." 

" N igeria is a country at the threshold 
of technology development and indus
trial ization," Boroffice stated . " It has a 
popu lation of 88.5 m i l l ion ( 1 991  cen
sus) . . .  with a wide variety of natural 
resou rces." He explai ned that "the prime 
objective" of the government of Nigeria 
is "the provision of adequate food, c lean 
dr inking water, shelter, health care del iv
ery, good roads, and i nfrastructu re for 
development, espec i a l l y  for rura l  
dwel lE;!rs, who constitute about 8 0  per
cent of the popu lation." 

Although the val ue of sate l l ite remote 
sensing data for development planning 
has long been recognized, Boroffice said, 
the absence of ground receiving stations 
in most developing nations means they 
have had to purchase the data at a high 
cost. Now N igeria wi l l  be able to have its 
own, independent capabil ity. 

The N i gerian Nat ional  Space 
Research and Development Agency 
was establ ished in  1 999, he reported . 
The objectives are to "develop ind ige-
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nous capabi  I i t ies for research and 
deve lopment i n  the major a reas of  
space sc ience a n d  techno logy, "  to 
manage natu ral resou rces, to develop 
an "effective and efficient commun ica
tions system," and to tra i n  N igerians " in  
the  acqu is i tion and app l ication of  mod
ern technology." 

In order to achieve the broad-ranging 
objectives of its national space plan, 
N igeria h as created th ree new centers, 
for Basic Space Science, for Sate l l ite 
Technology Development, and for 
Geodesy and G eodynamics. To develop 
the h u man resou rces req u i red, and to 
meet · the objective of deve loping 
N i gerian technological products that 
can "feed our man ufactu ring indus
tries," the study of space science is 
bei ng made mandatory at a l l  levels of 
educatio n .  There is  a plan to develop 
fac i l ities, such as planetaria, for pub l ic  
education. 

I n  the first step of its national program 
plan,  N igeria is contributing a sate l l ite 
to the D i saster Mon itor ing Con
stel lation. For 1 5  months, 1 5  N igerian 
engineers were trai ned at Su rrey. Based 
on the success of that program, the gov
ernment has decided to i n it iate a "sec7 
ond national  project," N igeriaSAT-2, 
which is  a sma l l  geostationary com
m u n i cations sate l l ite "that has been 
selected specifica l l y  to address the lack 
of com m u n ications i nfrastructure in 
N igeria."  

" Experiences i n  other developing 
cQuntr ies, such as Ind ia and Indonesia, 
have shown how sate l l ite-based com
mun ication systems have opened up 
the rura l  a reas of devel opment," 
Boroffice stated. N i geriaSAT-2 w i l l  pro
v ide " i ndependent com m u n i cations 
coverage throughout  N igeria and 
regional coverage to some West African 
countries." 

In sum, Boroffice said, "a wel l-funded 
space program w i l l  be a demonstration 
of the pol itical w i l l  to acquire this strate
gic technology which is crucia l  to socio
economic development, and national 
security." 

The Moon or Mars? 
Wh i l e  m a n y  deve l o p i n g  nat ions 

reported to the Congress on their  
progress i n  enter ing the space age, 
representatives from the a l ready estab
l i shed space powers were try ing to 
f ind their  way back to a vis ion of the 
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future. 
Throughout a series of presentations 

at the .World Space Congress, D r. 
Wesley H u ntress, former NASA 
Associate Adm i n i strator for Space 
Science, and currently Di rector of the 
Carnegie I nstitut ion's G eophysical  
Laboratory, stated that what d isti ngu ish
es the past from the present is  that 50 
years ago, even though we d id not have 
a space program, "we had a vision." 
That vision, he said, "was spel led out by 
Wernher von Braun," i n  a 1 950s series 
for Colliers magazine.  

"We had a vis ion for going to the 
Moon," Hu ntress recal led . Walt Disney 
produced television shows in 1 954, with 
the help of von B raun, showing what the 
future of space exploration wou ld be, 
including enormous space stations, then 
lu nar landi ngs, and final ly, manned mis
sions to Mars. 

"We lost that v is ion after we went to 
the Moon," H u ntress said, and s ince 
then we have j ust "huddled together," 
stuck in Earth orbit. Actu a l l y, as was 
poi nted out by l u nar scientist Pau l 
Spud is ,  from the J o h n s  H o p k i n s  
Appl ied Physics Laboratory, the Apo .l l o  
program was a d iversion from Wernher 
von B raun's incremental arch itecture. 
But it d i d  create a vast i nfrastru cture, 
which put a l most any dest i nation with
in  reach. The von Braun plan h ad 
been, fi rst, to enable people to l i ve and 
work i n  nearby low-Earth orbit, provid
i ng them with rei iab le transportation to 
and from space, and l iv ing quarters. 
Then, a large, m u lti-use space station 
in  orbit  wou l d  be used to tra i n  astro
nauts to l i ve i n  m i crogravity, a n d  
assemble, check-out, and fuel  t h e  large 
spacecraft head ing  to the Moon and 
l ater to Mars. 

H untress poi nted out that what' the 
space program needs now is "a desti na
tion, and not a piece of hardware." The 
International Space Station is not an end 
in  itself, but a jumping-off poi nt to some
where else. For the past 50 years, it has 
been assumed that this "somewhere 
else" wou ld  first be the Moon, where 
scientific research, technology develop
ment and testing, and i ndustrial manu
facturi ng capabi l ity would  l ay the basis 
for going the tens of m i l l ions of m i les to 
Mars. 

Over the past few years, however, 
there has been a drumbeat to forget 
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about going back to the Moon, and 
instead head stra ight for Mars. The 
annou ncement in  1 996 by a team of 
scientists, propos ing that artifacts found 
in  a meteorite from Mars indicated the 
fossi l remains of l ife, heightened publ ic  
and scientific interest in the possibi l ity 
that I ife exists, or existed, on die red 
planet. 

On J u l y  4, 1 997, the d i m i n ut ive 
Sojou rner rover landed on Mars, and 
captivated the world with its plodding 
excursions over the Martian surface. 
Perhaps, some at the space agency 
thought, this renewed publ ic excite
ment about Mars cou ld  be leveraged 
i nto Congress ional  su pport for 
i ncreased NASA fu n d i ng.  I ncreased 
emphasis was put on the series of robot
ic Mars missions which NASA is i n  the 
m idst of carrying out, and the question 
of fi nd ing l ife on Mars became thei r  
organiz ing principle. 

T h e re i s  no q u est i o n  that the  
u n m a n ned expl oration of  Mars m ust 
be carr ied out with a steady comm it
ment over decades, and long-term 
p l a n n i ng and fu n d i ng, to c u l m i nate i n  
t h e  h u ma n  expl orat ion and sett le
ment of the red p lanet. B ut the 1 99 8  
fou n d i n g o f  t h e  Mars Soci ety, a n d  the 
h i gh-prc>fi le  orga n i z i n g  campaign by 
its fou n d er, Robert Zubr i n ,  th rew 
rat ional  long-term p lann ing  out the 
wi ndow, in exchange for the ephemer
al pro m i se of a "qu ick  fi x"  for the 
space progra m .  

T h e  p u b l i c  w i l l  not b e  excited by, o r  
su pport, a man ned return t o  the Moon,  
Zubr in i ns isted, because we've "been 
there, done that ."  The Mo�n is  " not 
i nterest i ng," he often repeated, and 
w i l l  only d ivert scarce resources from 
the manned Mars mission . Because 
there is  l i tt le ( if  any) money ava i lab le  
now for  fu ture man ned m iss ions, 
Zubrin based h i s  i l l -conceived "Mars 
D i rect" proposal on conventional tech
nology, with the objective of launch i ng 
crews to Mars with in  a decade, (before 
e lected representatives lose interest in  
the project), spending as . l ittle money 
as poss ib le .  

At  the World Space Congress, the 
issue of whether the next target for 
human exploration beyond Earth orbit 
shou ld  be the Moon or Mars, was crys
tal ized in a debate between Zubrin and 
Pau l Spud is, attended by hundreds of 

conference delegates. The debate, and 
companion techn ical sessions, a l lowed 
Spud is and the l u nar proponents to 
make an eloquent case for the need to 
return to the Moon. 

Spudis answered the question, "Why 
the Moon?" by stat ing:  " It's c lose, it's 
easy to get to, it's an i nteresting p lace to 
study, it's got what we need to survive, 
it's on the way to everywhere else." Also 
important, for the first long-term human 
venture off this p lanet, the Earth is  
a lways vis ib le i n  the sky, and the Moon 
can be reached eas i ly  in a few days. 
Spudis descri bed it as a " m i n iature 
museum of geological processes and 
h istory, the study of which is relevant to 
a l l  of the terrestria l  p l anets." With its a i r
less su rface, the Moon contains a record 
of events i n  the Solar System, includ ing 
the h istory of the Sun, over the l ast 4 b i l 
l ion years. 

Accord i n g  to N ASA, sc ient ists 
attending a recent meeting in Crete 
proposed that the Moon may a lso con
ta i n  a record of the early h i story of the 
Earth, which has been erased through 
m i l le n n i a  of tectonic,  volcan ic, and c l i
m ato log ica l  processes. Lunar  mete
orites are fou nd on the Earth . Why 
shou l dn't p ieces of the Earth that were 
bl asted off by la rge i mpacts, be spewed 
over the surface of the Moon?  A recent 
study ind icates that as much as 20,000 
kg of Earth m ater ia l  m i ght be found i n  
every 1 00 square k i lometers o f  the 
Moon . 

The most important th ing we wi l l  
learn on the  Moon, Spud is stated, is how 
to process a n d  use extraterrestr ia l  
resources. The ice recently d iscovered at 
the l u nar South Pole " is  enough to fi l l  a 
smal l  l ake," estimated at 1 0  bi l l ion tons. 
The Moon is  a "permanent space sta
tion," Spud is said, and we shou ld  use it 
to " l earn to l ive off-planet." We can use 
it to " l earn how to explore, and boot
strap c is lunar infrastructure to go else
where."  

Over the course of the Congress, 
Spud is proposed that there should be a 
human return to the Moon with i n  five 
years. Exist ing technol ogy cou ld be 
used for the i n it ia l  m issions, and each 
wou ld b u i l d  up the infrastructure, l ead
ing to a permanent human presence. 
D u r i n g  the 1 0-day Wor l d  Space 
Congress, i n novative proposals were 
presented, by you nger participants, for 
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using the Moon as a p lat-
form for astronomy; and the 
unman ned l unar m issions 
that are a l ready u nder 
development in  Europe and 
japan, and u nder considera
t ion in I nd ia ,  were 
described. 

SUN-EARTH 
LJ 

TO SUN 

MOON 

'MOON'S ORBIT 

SUN-EARTH 
L2 

1----1 .5 MILLION km,---I---l .5 MI LLION km---I 

Veteran astronaut john 
Young expressed h i s  sup
port for m a n n ed l u nar  
explorat ion at the Con
gress, by q u ot i ng space 
vis ionary Krafft Ehricke: " If 
God had wanted man to THE SUN-EARTH, EARTH-MOON LlBRATION POINTS 
explore space, He wou ld 
have given h i m  a Moon."  

Possible Next Steps 
From Earth Orbit 

Former NASA offi c i a l  
H u ntress tol d  a press con
ference on the l ast day of 
the Congress, that for many 
years, the space agency 

One mission design for human exploration of space beyond Earth-orbit, makes use of 
the libration points in the Sun-Earth, Earth-Moon system-points where the gravitational 
forces of two bodies balance. From a staging facility at the Earth-Moon L 7 libration 
point, missions could be sent to the Moon or beyond. The L 7 libration point in the Sun
Earth system is already populated with unmanned satellites, uninterruptedly observing 
the Sun. 

Source: Robert W. Farquhar. Johns Hopkins University Applied Physics Laboratory 

was "forb idden by the 
Admin istration and the Congress from 
having a p lan"  for future human space 
exploration.  "Th is shackle has been 
I if ted in the l ast few months," he stat
ed, referr ing to a n u mber of ongoing 
studies-by the Au rora project of  the 
Eu ropean S pace Agency, the I nte
rnat iona l  Academy of Astron auti cs, 
and the long-range p lann ing  group, 
NASA Exploration Team, (abbreviated 
N ExT)-which are developing possib le  
scenarios for programs beyond the 
space stat ion .  

" It  rem inds of  just a few months into 
the Apol lo program," H u ntress said, 
when different scenarios were debated 
"when we had to decide how to go to 
the Moon." 

I n  a paper t it led,  " I n novations in  
M ission Arch itecture for Exploration 
Beyond Earth Orbit," a team from the 
NASA joh nson Space Center and the jet 
Propu lsion Laboratory presented pre l im
inary results from the N Ext study. The 
motivation, as they expla in  it, is  to 
"enable a stepping stone approach to 
science-d riven, technol ogy-enabled, 
human and robotic exploration." The 
strategy a ims to "extend remote sensi ng 
of the p lanets and stars," to "expand the 
knowledge return from [unman ned] 
spacecraft," and to identify technologies 
that "enable exploration by humans 
beyond low Earth orbit." 
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They caution that the design concepts 
presented are used as "existence proofs 
and are not presumed to be fi na l  
designs." There is no doubt that what 
they presented wi l l  be hotly debated in 
the space commun ity. 

B asical ly, the NASA team decided to 
dodge the bul let, by not endorsing either 
a Moon or Mars human exploration mis
sion, but instead laying out an i nterim 
architecture that positions the space 
agency to carry out either, when a pol it
ical decision is made. 

Space h istorian Howard McCurdy 
commented on the N ExT proposal to 
space. com on Sept. 26, aptly stating: 
"This i ncremental step-at-a-ti me 
approach was adopted by space advo
cates after President Nixon, in 1 970, 
den ied the request for a comprehensive 
long-range · plan." NASA's current lead
ers "have chosen to pursue this goal 
incrementa l ly  because they were told 
not to divert their  attention beyond the 
space station unti l that project neared 
completion .  Not only are they ready to 
undertake missions beyond, they have 
been waiti ng to do so s i nce the agency 
was born ." 

The N ExT proposa l  wou l d  take 
adva ntage of a feature of orb ita l 
mechan ics that creates l i bration poi nts 
between two large bod ies in space, 
where the gravitational force between 
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them reaches a k ind of eq u i l ibr iu m .  A 
sma l l  body pl aced at these l i bration 
poi nts w i l l rema i n  somewhat at rest i n  
re l ation to the large bod ies, i n  a rela
tively stable posit ion.  I n  the Earth
Moo n,  a n d  Earth -Sun re lat io n s h i p, 
there are a variety of l i bration poi nts, 
as seen in the figure. From these n u l l
gravity, stable poi nts i n  space, it is pos
s ib le  to travel anywhere e lse i n  the 
So lar  System expe n d i ng very l i tt le  
energy. 

There are some locati ons that are 
preferable for the deployment of astro
nomical observatories. Al ready, tele
scopes, i n c l u d i n g  the Solar He l io
spheric Observatory (SOHO) and 
Advanced Composit ion Explorer, have 
been placed at the Sun-Earth L1 l ibra
tion 'poi nt, about 1 . 5 m i l l ion k i lometers 
(900,000 m i l es) from Earth, to obta in  
an u n i nterru pted view of  the Sun.  The 
p l a n ned fo l l ow-up for the H u bble 
Space Tel escope wi l l  be placed there, 
as wel l .  

One of the objections to the place
ment of expensive and del icate tele
scopes, such as the u pcom i ng james 
Webb Space Tel escope, at the Sun
Earth L 1 I ibration poi nt, is  that they 
cannot be serviced by astronauts from 
the Space S h u tt le .  The successfu l 
repair, mai ntenance, and upgrad ing of 
the H u bble Space Tel escope by astro-
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NASA's Exploration Team has proposed that a "Gateway" facility be built at the 
Earth-Moon L 7  point, 322, 727 km (about 7 90,000 miles) from Earth. The facility 
would include temporary living quarters for visiting crew, facilities to service 
astronomical observatories, and vehicle fueling and servicing centers for journeys 
to the Moon and Mars. 

nauts has made it into the magn ificent 
faci  I ity that it i s .  

Using Libration Points 
In h i s  Congress presentation, on 

" Uti l ization of L i b ration Poi nts for 
Human Exploration in the Sun-Earth
Moon System and Beyond," long-time 
space planner Robert Farquhar detai led 
the new astronomy m issions sl ated to be 
deployed at Sun-Earth l ibration poi nts 
over the next 1 0  years. He proposed that 
the telescopes cou l d  be roboti ca l l y  
transferred, over a matter of days, from 
their observational position, to a l ibra
tion poi nt in  the closer Earth-Moon sys
tem, only 323 , 1 1 0  k i lometers (about 
1 90,000 mi les) from Earth, for period ic 
servicing by astronauts. 

The N Ext team proposes the emplace
ment of infrastructure at the Earth-Moon L2 
point, to create a "Gateway," that wil l  allow 
servicing of in-space faci l ities, and "sup
port the range of potential destinations." 

In  Farquhar's design, a Deep-Space 
Shuttle would operate between the space 
station and Earth-Moon L2 I ibration 
poi nt, and an I nterplanetary Transfer 
Vehicle, stationed in the vici n ity of the 
Earth-Moon L2 Gateway, cou ld transport 
astronauts to their  next stop. Reusable 

lunar landing veh icles cou ld be stationed 
in the vicin ity of the Earth-Moon l ibration 
point. Landing on the Moon from the 
l ibration point reduces the constraints, as 
compared to going d i rectly from the Earth 
or from lu nar orbit. Landings could take 
place at any time, and at any site on the 
Moon, such as the icy poles-not just in 
the equatorial regions, as were done in  
the Apol lo program. 

The N ExT team also outli ned their  
scenario for trave l l ing from the Earth
Moon L2 Gateway to Mars, esti mating 
that with advanced technologies-such 
as n uclear propu ls ion-s ign ificantly 
shorter travel t imes and i ncreased pay
load capacity wou ld resu lt. 

In her remarks to the Congress, astro
naut and Ch ief Scientist at NASA head
quarters, Shannon Lucid, made her case 
for visionary human exploration mis
sions, noting that the session was taking 
p lace the day after Columbus Day. 
"Ancient sai lors hugged the coastl ines," 
she said. "Today we hug the rim of our 
planet." The International Space Station, 
which wi l l  help us answer the questions 
we need to know in  order to explore fur
ther, she sa id, shou ld be seen as the "pit
stop to the planets." 

An Opening in Astronomy 
Continued from page 49 
my and astrophysics i n  particu lar, for 
present purposes-in the period s ince 
about 1 920?  There has been a twofold 
process. One tendency h as been 
increasing to take purely mathematical 
results as the basis for physical prediG
tions. A second tendency has been to 
abandon the approach of working out
ward from what is  known with most 
certa i nty; in its p lace, the emphasis is 
put on areas in which ou·r fou ndations 
are weak, and "progress" is  on ly  possi
ble with arbitrary assu mptions for a 
foundation and ad hoc speculations 
from there. The two tendencies are 
strongly complementary, s i  nce mathe
matics becomes a major tool for pro
d u c i n g  some specu l at ions,  and for 
d ress ing up others. 

The combined process is not optional,  
but mandatory, because General Rela
tivity and the B i g  Bang cosmological 
framework that have been "the vehicles 
for the process have the institutional 
authority of organ ized astronomy 
beh ind it. 

Th is  twofol d  process strongly bri ngs 
to m i nd the developments in the world 
economy that have become so pro
nou nced in the period s ince Pres ident 
N i xon i naugu rated float ing exchange 
rates in 1 9 7 1  ! F i rst process: Money, no� 
the physical  goods or processes it 
reflects, h as become the overr id ing 
object of i n terest. Second process : 
Instead of b u i l d ing on the th i ngs we 
know (or knew) represent the basis for 
human improvement, such as expand
i n g  per cap ita energy prod uct ion,  
tra nsport capacity, educat ion;  and 
medica l  fac i l it ies, " We have a l l owed 
these forms of development to be 
crushed by specu l at ive investments i n  
g l i tzy th i ngs that, no matter how prof
itable to a few, are actu a l l y  h armfu l to 
the advance of our  cogn it ive powers. 
We h ave exploitation of sex, d rugs, 
H BO, and videogames. Marij uana is  
the b iggest cash crop i n  the Un i ted 
States. 

The analogy is  hard ly exact. B ut anal
ogy aside, one wonders how much the 
decay in popu lar econom ic thinking has 
exacerbated the worst tendencies of 
astronomers' th inking. 
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Great Art Requires More 
Than Optical Technology 
9Y Karel Vereycken 

Secret Knowledge: Rediscovering the 
Lost Techniques of the Old Masters 
by David Hackney 
New York: Penguin Putnam Inc.,  2001 
Hardcover, 296 pp., $60.00 

To glorify contemporary artist David 
Hockney's two years' investigation as 

"a sensational d iscovery that became 
the subject of head l i nes, and med ia 
attention and debate among promi nent 
scientists, art h istorians, and museum 
di rectors worldwide" (as one promoter 
of th is  book d id) is overdone. 

Trai ned at the age of 1 6  at the Bradley 
School of Art i n  England, where he did 

Figure 1 
TWO TYPES OF DRAWING 

drawing four days a week from a l ife 
model,  author David Hockney proudly 
writes today, " I  am probably one of the 
last people trained i n  the old art school 
ways." Although his conclusions are 
sometimes bri l l iant observations of one 
who knows "how to look," the "secret 
knowledge" he d i scovered . has the 
d imension of what the Engl ish cal l  a 
"tempest in a teapot." But, as another 
old saying goes : In the land of the b l ind, 
the one-eyed is king. 

The two-year inquiry, debate, and 

Figure 2 
THE CAMERA 

L UCIDA 
OR LIGHT ROOM 

The camera l ucida, 
shown here in a dia
gram, was invented 
by the English chem
ist W Ho Wollaston 
(7766- 7 828), who de
scribed it as follows: 

"The principles on 
which it is construct
ed will probably be 

epistolary exchanges between Hockney 
and 

'
some of his professional friends, 

such as the N ewton-loving Leonardo 
expert Martin Kemp, nevertheless gave 
birth to a I ittle messy but useful and 

Portrait of Mme. Louis-Franc;ois Godinot, 
7 829, by Jean !ngres, in the Collection of 
Andre Bromberg, Paris. 

most distinctly explained by tracing the successive steps, by 
which ! proceeded in its formation. While ! Iook directly down 
at a sheet of paper on my table, if ! hold between my eye and 
the paper a piece of plain glass, inclined from me downwards 
at an angle of 45°, ! see by reflection the view that is before me, 
in the same direction that ! see my paper through the glass. ! 
might then take a sketch of it; but the position of the objects 
would be reversed. To obtain a direct vie� it is necessary to 
have two reflections. The transparent glass must for this pur
pose be inclined to the perpendicular line of sight only the half 
of 45°, that it may reflect the view a second time from a piece 
of looking glass placed beneath it, and inclined upwards at an 
equal angle. The objects now appear as if seen through the 
paper in the same place as before; but they are direct instead 
of being inverted, and they may be discerned in this manner 
sufficiently well for determining the principal positions: . . . " 

Source: D. Hackney, Secret Knowledge: Rediscovering the Lost Techniques of 
the Old Masters 

Source: Photograph by Sothby's, Paris. 
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sympathetic book. Hockney's " revela
tion" started when he visited the Ingres 
exh ibition at the National Gal lery i n  
London in  January 1 999.  A close look at 
Ingres's drawings, al lowed h i m  to identi
fy two sharply contrasting ways in  which 
Ingres hand les the penci l ,  inc lud ing d if
ferences with in  a s ingle drawi ng. 

For example, take the d ifference 
between the face and the clothes in  the 
1 829 Ingres drawing of Mme. Louis
Franc;:ois Godi not (Figure 1 ) .' The first 
method of drawi n g  is ca l led "eye
bal l i ng," which is even more visible in  
Ingres's smal ler drawings of  arms and 
hands, where he shows a typical "grop
ing": This is the hesitating search for the 
adequate l i ne able to catch the ephemer
al man ifestation of l ife and form, as visi
ble in  the face of Mme. God inot. 

The second method of drawi ng, as 
seen in  the rendering of her c lothes, 

Figure 3 
BASIC OPTICAL INSTRUMENTS 
This detail from the 1 438 
Heinrich von Werl triptych, by 
Robert Campin, shows a convex 
mirror. The painting is at  the 
Museo del Prado, Madrid. 
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produces a fu l l -of-confidence, conti nu
ous l i ne. This is s imi lar  to those seen i n  
Pop artist Andy Warhol's drawi ngs, 
when he contours on a board images 
projected from a sl ide projector. Ingres's 
d raw ing strongly suggested to re
searchers the use of an artists' instru
ment, made in 1 806, cal led the camera 
lucida ( F igure 2) .  

Hockney writes that "the camera luci- . 
da is not easy to use. Basical ly, it is a 
prism on a stick that creates the i l l usion 
of an image of whatever is in  front of it 
on a piece of paper below. This image is 
not real-it is not actual ly on the paper, 
it only seems to be there . . . .  ' Because it 
is portable and can be carried anywhere, 
it is perfect for drawing landscapes." 

This d iscovery got h im so excited, that 
he began a r�-exami nation of a l l  the 
visual  heritage of the past, tracking 
down, detective-style, anyth ing that was 
able to serve as proof, witness, ind ica
tion, or example of the use of optical 
devices by the old masters. The recent 
brawl over Vermeer's supposed use of a 
"camera obscura" (box, p. 59) made 
H ockney's curiosity even stronger. 

A Great Wall of Images 
To visual ize his thoughts, Hockney 

took the longest wal l  of his studio in 

Cal iforn ia  and pasted up hundreds of 
portraits, trying to bring coherence in  h is  
ideas about the evol ution of the i mage 
over centuries. By looking at h i s  "G reat 
Wal l , "  he rea l ized that there was a sud
den, brutal change in  hand l i ng of the 
i mage at the time of the early 
Renaissance-a change most prominent 
in  F landers. That sudden eruption of 
"natura l ism" became apparent through 
the renderi ng of the ind ividual's deta i ls, 
such as skin fol d i ng or double ch in .  
There was also the appearance of strong 
shadows, ind icating a powerfu l source 
of l ight. 

Hockney writes: "The sudden change 
I cou ld  see suggested to me a techn ical 
in novation rather than a new way of 
looking that then led to a progressive 
development of d rawing  s k i l l s . "  I n  
F l anders, at the same time, notably i n  
Roger Campin's a n d  Van Eyck's pai nt
i ngs of the 1 430s, appear two basic opti
cal i nstru ments: convex m irrors (easier 
to make than flat m irrors) and lenses. 

With a s imple shaving mirror (wh ich 
is not convex, but concave, and which 
has techn ical chal lenges req u i red to 
man ufacture it, which Hockney avoids), 
the author did an amusing experiment: 

"To make the projected images even 

Figure 4 
HOCKNEY'S MIRROR AND DARK ROOM METHOD 

The mirror-lens set-up (with curtain pulled away to show inside the darkened 
room). 
Source: D. Hackney, Secret Knowledge: Rediscovering the Lost Techniques of the Old Masters; 
photo by Richard Schmidt. 
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(a) 

Figure 5 
TWO PORTRAITS OF 

CARDINAL NICCOlO AlBERGATI 
Both the silverpoint drawing of the (b) 
Cardinal (a) and the oil on wood (b) 
by Jan Van Eyck ( 1431)  are in the Kunsthistorisches Museum, Vienna. 

clearer I cut a hole in  a piece of board to 
make a l ittle wi ndow l i ke those I had 
seen in Netherlandish portraits. I then 
placed this board in  a doorway and 
blacked the room. I pinned a piece of 
paper next to the hole, inside the dark
ened room, and set up the mirror oppo
site the wi ndow and turned it sl ightly 
towards the paper. Then a friend sat out
side the 

'
hole in the bright su n l ight. 

. Ins ide the room, I cou ld  see his face on 
the paper, upside down but right way 
round and very clear. Because the image 
was not reversed 'I was able to make a 
few key :measurements: and mark out 
the corners of the eyes, nose, mouth, just 
l i ke I had done with the camera l ucida. 
Then I took the paper down, turned it 
r ight Jp and worked from l ife . . .  " 
(F igure 4).  

, fallacies of Composition 
So far, so good, and lots of fun .  B ut 

then, several fal l acies of composition 
enter. Overwhelmed by an al i-explain
ing surge. of enthusiasm, Hackney l i nes 
up a considerable amount of errors and 
"anomal ies" in  European pai nti ng, a l l  of 
them, of course, explai nable by the use, 
bad use, or non-use of optical devices. 
In this, he rem inds us of the d iscoverers 
of "the l ibido" or those of "genetics," 
who imagi ned the i r  d iscovery gave them 
the cosmic key to apprehend the a lpha 
and omega of the universe. 
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Hackney ends up with an h istorical 
time- l i ne, trying to class ify pai nters into 
two schools :  the "eyebal l ing/geometri
cal" school and the "lenses/optical" one. 
Some pai nters, obviously, were part of 
both of them, wh i le others were domi
nantly on one side. Because most of the 
arguments are "demonstrated" through 
the 460 i l l ustrations of the book, it is not 
possible to go through a l l  of them here. 

Admitted ly, several of these explana
tions appear fai rly cred ible, as the cases 
of the Ita l ian Caravaggio and the Dutch 
Honthorst, two fash ionable pai nters, 
hunting easy glory and fast income, who 
were obviously out to ga in  time, and 
wou ld be eager to use optical devices 
for that pu rpose. 

Other arguments, such as left-handed 
dr inkers, supposed ly indicat ing mi rror 
projections; mu lti-focussed composi
tiolls;

'
and nor l i near perspectives do not 

appear cred ible. The worst case of lack 
of rigor, presented as a valuable piece of 
Hackney's "proof," is h is  ana lysis of Van 
Eyck's portrait of Card i nal  Al bergati 
(F igures 5a and b), who presided over 
the Counci l  of F lorence in 1 438 (p. 78).  
This is an explanation which Hackney 
l argely derives from an exchange with 
professor Charles Falco of the University 
of Arizona at Tucson : 

"Van Eyck's drawing of the card i nal  
is  about 48 percent l ife size, but the 
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painting is 4 1  percent larger than the 
drawing. What is  amaz i ng is that when 
you e n l a rge the > draw i n g  by that 
amount and lay it over the pai nting, 
many of the featu res l i ne up exactly: 
the forehead and the right cheek, the 
nose and the nostri ls, the mouth and 
the l i ps, the eyes and the l aughter 
l i n es-a l l  a l ign perfect ly. Now sh ift the 
drawing up the right by just 2 mm and 
the neck and the col l ar  match;  shift it 
up by 4 mm and the ear and the left 
shou lder are spot on ."  

Obviously, here the "proof" is some
how contami nated by the desire to be 
right. let's be honest: Either it fits, or it 
doesn't. When it fits, it's a "good proof," 
and when it doesn't fit, the painter is  
accused of having drawn an inappropri
ate gestu re! Moreover, I can add from 
my own experience as drawing teacher, 
that pupi ls can be trained to copy the 
exact size of models, with precision near 
to the m i l l i meter! 

Missing Pieces 
Another weak part of Hackney's thesis 

is the missi ng pieces of his "G reat Wal l . "  
Notably m issing are the classical figu ra
tive G reek pa int ing of Ape l l es, the 
school of Sycione as recounted i n  
P l in ius the E l der, a n d  the Greek infl u
ence in  Egypt. This last is shown by the 
very realistic "mummy"-portraits pai nt
ed in the Faiyum region of Egypt, west of 
the N i le, during the 1 st Century A.D. ,  
more than a thousand years before the 
production of lenses and mi rrors in  
Flanders (Figure 6) ! '  

Even more regrettable is  the fact that 
Hackney does not . rea l ly  clarify the 
ambiguous case of Johannes Vermeer. 
Vermeer, a c lose , friend of Anthony van 
Leeuwenhoek, the i nventor of the 
microscope and a Leibniz correspon
dent, seemed total l y  fasci nated and 
charmed by tbe poetical power of 
images prod uced by such "camera 
obscu ra" devi,ces. B ut for Hackney, 
technical  arguments overrule poetry. He 
writes: 

"Foreground objects and figures are 
sometimes very large; some thi ngs are 
pai nted in soft focus, or out of focus a l l  
together. In  the painting of  the m i l kmaid, 
for example, the basket in  the fore
ground is out of focus compared with 
the basket hanging up behi nd, a distor
tion Vermeer would not have seen with 
the naked eye. Nor cou ld he have ren-
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Figure 6 
AN EGYPTIAN MUMMY PORTRAIT, 

1 st CENTURY A.D. 
One of several life-like FaiyDm por
traits. 
Bildarchiv Preussische Kul!urbesilz 

dered the 'halo' effect of out-of-focus 
high l ights, seen here on the basket, the 
bread, the tankard and the j ug, u n less he 
had seen it." 

But Al lan Mi l ls, an astronomer 
and expert on early optics, argues 
that there is no sol id proof of 
Vermeer's use of such a device, 
because the qual ity of the images 
produced by single lenses would  
have been so poor at  this period, as 
to render them valueless for painters. 
Mi l l s  says that the l ines become 
sl ightly curved, poorer in focus, and 
less bright at the edge of the image, 
an effect known as "vignetting." 

Accord ing to M i l ls, proponents 
of the contrary v iew, l i ke Hockney, 
a re m isled by the superb qual  ity 
of images obtai ned by modern 
cameras. 

After many acrobatical h alf
demonstrations, Hockney real izes 
that h is thesis " it is that s imple," 
somehow spoi ls  not only his scien
tific but also his artistic credibi l ity, 
and reduces the making of art to a 
barely techn ical performance. After 
a l l ,  l enses and mi rrors have no 
brains, which mean that if it is a l l  

eas i ly  done by optics, the ar t  is gone . . .  
and so is the artist. 

In order to prevent the reader from 
com ing to such a concl usion, Hockney 

The Camera Obscura or Dark Room 
Mostly known by the studies of 

Leonardo da Vi nci, the camera obscu
ra is a natural phenomenon, and has a 
long h istory. I n  its s implest form, it is 
noth ing more than a sma l l  ho le  
through which l ight passes from a sun
l i t  garden into a dark room, projecting 
an inverted image onto the wal l  oppo
site the hole. The size of the hole w i l l  
affect the sharpness o f  the i mage. 

Aristotle wrote about the camera 
obscura i n  the 4th Century B .C., at 
about the same time as ph i losophers of 
China were recording their  observations 
of images of pagodas, projected through 
gaps in  window bl inds. Early observa
tions appear also in the Arab world, 
notably in the writings of Al hazan ( Ibn 
al-Haitham 985-1 038) .  But  i n  1 086, 
the Chi nese scholar Shen Kua writes 
beautifu l ly  in "Meng Chhi  Pi Than" :  

"When a b i rd flies i n  the a i r, its 
shadow moves a long the ground i n  

the same d i rection.  But i f  its image is 
col lected ( l i ke a belt being tightened) 
through a smal l  hole in a wi ndow, 
then the shadow moves in  the d i rec
tion opposite to that of the b i rd .  The 
b i rd moves to the east whi le the shad
ow moves to the west, and vice versa. 

"Take another example. The image 
of a pagoda, passing through the hole 
or smal l  window, is inverted after being 
'col lected.' This is the same principle as 
the burn ing mirror. Such a mirror has a 
concave surface, and reflects a finger to 
give an upright image if the object. is 
very near, but if the finger moves farther 
away, it reaches a point where the 
i mage appears inverted . . . .  Are not 
human beings a lso rather l i ke this? 
There are few people whose thinking is 
not restricted in some way. How often 
they misunderstand everyth ing and 
th ink  that true benefit is harmfu l ,  and 
that right is wrong. In  more serious cases 

feels obl iged to say: " It  is worth repeat
ing here, I th i n k, that optics don't make 
marks-they only produce an image, a 
l ook, a means of measurement." 

The Real Power of Art 
Although Hockney's book sharpens 

our m i nd and teaches our eyes to look 
not only at "what" we see, but also to 
look at "how it was done," we· have to 
emphasize that tliere exist m uch more 
important forgotten and lost secrets of 
art, far d istant from the insane competi
tion between handmade and technical 
representations of our vision. 

The making of art today is  not defined 
by techn ical problems of representation, 
but by the rea lm of generating powerfu l 
metaphorical  paradoxes and ideas, 
capable of upl ifting our species into 
everlasting beauty. That chal lenge goes 
far beyond the practical obsession of a 
s impl istic Aristote l ian  want of "m imesis" 
( im itation of nature). 

Karel Vereycken, an artist, works with 
the L aRouche political movement, 
based in Paris. 

Notes ___ _ _ __ __ _ _ _  _ 

1 .  Karel Vereycken and Philippe Messer, "A Gaze 
from the Beyond: The Extraordinary Faiyum 
Portraits," Fidelio, Summer 1 999, p. 83. 

LEONARDO'S CAMERA OBSCURA 
One of Leonardo's many drawings of 
his experiments with the camera obscu
ra. The objects at top are illuminated 
and their images are reflected through a 
pinhole into a darkened chamber. Their 
images appear there upside down and 
transposed right to left. 

they take the subjective for the objec
tive, and vice versa. If such fixed ideas 
are not got rid of, it is  rea l l y  d ifficult  to 
avoid seeing th ings u pside down." 

BOOKS 21 st CENTURY Fa l l  2002 59 



How the Atomic Space Ship Bit the Dust 
by Marsha Freeman 

Project Orion 
by George Dyson 
New York: Henry Holt, 2002 
Hardcover, 345 pages, $26.00 

I magine yourself standing on l i ne to 
board a spacecraft that was going to 

take you on the most fabu lous scientific 
journey of your l ife. The 1 2-story h igh 
vehicle, powered by pulses produced by 
nuclear fission explosions, wou ld coni
fortably accommodate the waiting 50 
crew members arid passengers. 

You would compare in your mind the 
imm inent start of your year-long round
trip exploration m ission to Mars, to that 
of the Apol lo astronauts in 1 969. The 
mighty Saturn V weighed nearly 6.5 m i l
l ion pounds.  You r  nuc lear-powered 
Orion ship weighs 4,000 tons, or 8 mi l 
l ion pounds. 

B ut the dramatic difference is not i n  
the ship's size, but its power. To take its 
35,000 pounds of payload to the surface 
of the Moon, the Saturn V, powered by 
chemical propu lsion, needed 600 times 
more mass to get there than what it 
cou ld bring home, 90 percent of the 
mass at lau nch being fuel .  Your 4,000-
ton ship is  carrying 800 tons, or more 
than 1 m i l l ion pounds, of payload, 
including the crew and passengers, all of 
the suppl ies they wi l l  need for the excur-

In 7 960, Ted Taylor showed 
Wernher von Braun a film of 
a test of a model of Orion. He 
remarked that it must have 
reminded von Braun of the 
7 930s, when he conducted 
amateur rocket tests in the 
German Society for Space 
Travel. This artist's rendition 
of an Orion nuclear-pulsed 
spacecraft (upper right), 
which appears in George 
Dyson's book, bears a striking 
resemblance to the art work 
created by the German space 
pioneers as early as the 
7 920s. 
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sion, and thei r  scientific equ i pment. 
Nearly one fourth of the ship's in it ial 
weight is usefu l and necessary crew and 
cargo. 

As you anxiously wait to board, other 
nuclear-powered sh ips are preparing 
nearby for two-year round trips to the 
moons of Saturn, where they wi l l  refuel 
by col lecting the water ice on the satel
l ites of the ringed planet. The age of the 
man ned exploration of the entire Solar 
System is now open. 

George Dyson describes in Project 
Orion how this was the dream of a 
handful of physicists who had worked 
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on the Manhattan Project duri ng World 
War I I .  In the late 1 950s, they wanted to 
apply what they had learned about atom 
bombs to a space propu lsion system that 
wou l d  open travel to the stars to 
mankind.  

An Important Omission 
B ut the a i m  of the project was not 

rea l ized . The real reason is not d is
cussed in the book, and this is a serious 
shortcomi ng, for u nti l it is  u nderstood, 
it is u n l i kely we w i l l  get back to an 
ambit ious  space program . Project 
Orion developed in  the context of the 
Cold War. The postwar pol itical atmos
phere h ad been del iberately poisoned 
aga inst the c iv i l ian use of n uc lear ener
gy by the Utopian pol icy promoted by 
Bertrand Russel l and H .G .  Wel ls. The 
p lan was to force national governments 
to su rrender the i r  sovereignty out of 
fear of an u lti mate weapon of destruc
tion, and then implement a world order 
of popu lation control and zero eco
nomic growth, much as the IMF and 
World Bank have done. The goal was 
the e l im i nation of the U .S .  model, the 
American System and American i ntel 
lectual  trad ition which turned an u nde
veloped nation i nto an industrial  giant 
i n  the 1 9th Centu ry. 

The Utopians had forced the unnec
essary d ropping of two atomic bombs 

on a Japan that was 
known to be ready to 
su rrender-agai nst the 
advice of lead ing m i l i 
tary fig u res, l i ke Gen
era l s  Dwight E isen
hower and Douglas 
MacArthur. Pub l ic reac
tion to this horror was 
then manipu lated to try 
to force through a pol i 
c y  o f  nuclea r  technolo
gy control and "arms 
contro l "  agreements 
between the U n ited 
States and the Sov iet 
U n ion .  After the 1 963 
Atmospheric Test Ban 
Treaty, w h i c h  made 
even the c i v i l i an app l i -
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cation of nuc lear explosions nearly 
imposs ib le, came the effort to e l i m i
nate the idea of progress by i ntroduc
tion of N ew Age cu lts and anti-sc ien
t if ic i rrati o n a l i s m  i nto the U n ited 
States. 

In fact, another book cou ld  be writ
ten, tel l i n g  the story of how two of the 
Orioneers became i nvolved with the 
Utopians :  Theodore B. Tay lor  l ater 
became a lead ing opponent of any 
form ot n uclear  energy. F reeman 
Dyson, the author's father, was a lead
i ng member of Bertrand Russe l l 's 
Pugwash operation, and i n  1 963,  he 
joined the U .S .  State Department team 
negotiati ng the Test Ban Treaty that 
wou l d  he lp k i l l  Project Orion . He l ater 
justified this  with the Wel ls ian argu
ment that, "It is perhaps wise that rad i
cal advances in technology, which may 
be used for both good and evi l  pu rpos
es, be delayed u nt i l  the human species 
is  better orga n i zed to cope w i th 
them." l  

'Saturn b y  1 970' 
That Project Orion was a h ighly ambi

tious program, there is no doubt. The 
scientific problems to be solved includ
ed how to detonate a fission bomb in 
space, couple the energy to a propel lant, 
and shape the charge to produce energy 
d i rected toward the ship.  The physicists 
bel ieved that these had largely been 
solved by the time Project Orion was 
cancelled in 1 965 .  

What remained was a set of  formida
ble engineering tasks: to develop a sys
tem to release sma l l  fission bombs at 
intervals  of, at most, a few seconds, to 
be able transfer the energy produced by 
the plasma shock wave from the explo
sion gently and safely to a manned 
spacecraft, and to ensure the survivabi l 
ity of the craft and crew if a bomb fai led 
to detonate. 

"Saturn by 1 970" was the s logan of 
the opti m istic Or ioneers . B ut their  
dream machine was a hybrid of strictly 
m i l itary, and c lass ified, atom bomb 
research and development, with a pu re
ly civi l ian, scientific appl ication. The 
scientists were in  a constant battle to 
find support for their atom ic-powered 
project. 

The m i l itary services cou ld  f ind no 
mission for such a gargantuan man ned 
spacecraft, espec ia l ly  because it was 
before they had orbited even sma l l  
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This undated drawing of a fleet of Orion spacecraft on their way to Mars, shows the 
disk-like pusher plate at the rear, the bomb-delivery system pointed downard 
toward it, the shock absorbers connecting the pusher plate to the rest of the craft, 
the bomb storage module (with "USA " written on it), cargo storage, and the crew 
quarters in the rounded module near the top. Nearby is a "space taxi" to make 
transfers between ships. Orion would not enter the Earth 's atmosphere upon return, 
but remain in orbit to be refitted and refueled. 

u n man ned sate l l ites. And when the 
c i v i l i a n  N at ional  Aeronautics and 
Space Ad m i n istration ( NASA) became 
interested in Orion, a l l  of its energy had 

.to be focussed on the pres identia l l y  
mandated, near-term Apol lo  program. 
N ASA cou l d  not justify spend ing large 
sums from its a l ready shr ink ing budget 
for such long-term, speculative pro
grams. 

A lthough Project Orion never creat
ed the nuclear-powered spacesh ip, the 
l egacy of Project Orion is  very much 
a l ive today, i n  both the m i l itary and 
c iv i l ian arenas. Dyson reports that the 
theoret ica l  resea rch carr ied out to 
focus explosions for propu Is ion, for 
example, is being been appl ied today 
i n  research on d i rected energy 
weapons. 

Nuclear Power in Space 
NASA has begun a sma l l-sca l e  

research and development program to 
explore advanced and revo l utionary 
tec h no logies, to fi n a l l y  move beyond 
chemica l  propu ls ion for long-ra nge 
spacecraft m i ssions. Data from Project 
O r i o n  are i n for m i n g  the cu rrent 
efforts. 

The poss i b i l ity of us ing nuclear fis
s ion to propel spacecraft had been pre-

l i m i nar i ly  invest igated more than 1 0  
years before Project Orion, by space 
vis ionary Krafft E h ricke, at the G erman 
roc ket research fac i l i ty in Peene
m u nde. I n  1 942,  he was asked to 
investigate the appl ication of fission 
energy as a method to propel a space
sh ip, which, "wh i l e  certa i n ly not need
ed for Earth-Moon travel ,  is necessary 
for i nterp lanetary voyages,"  E h ri cke 
stated .2 

I n  an a rt i c l e  p u b l i s h ed i n  1 9 5 3 ,  i n  
the Journal o f  the Amer ican Rocket 
Soci ety, E h r icke compa red the  capa
b i l i t ies  and c h a racter i st ics of var ious 
com b i nat ions of fue l s  a n d  p rope l
l an ts, a n d  c o n c l u ded that  for  m i s
s ions  beyo n d  Earth orb it, n u c l ear
h eated hyd rogen prope l l a n t  wou l d  be 
super ior  to a n y  c h e m i c a l  fue l  combi
n ati o n .  

I n  the 1 940s, some of the men work
i n g  on America's atomic  bomb project 
at Los A l am os Laboratory were also 
i nvestigat ing  n uc l ea r  propu ls ion for 
rockets and m iss i les .  As George Dyson 
reports in h i s  comprehens ive account, 
Los Ala mos physic ist Sta n is law U l a m  
reca l l s  t h a t  " t h e  idea o f  n u c l ea r  
propuls ion o f  space veh i c l es was born 
as soon as n uclear  energy became a 

2 1 st CENTURY Fa l l  2002 6 1  



rea l i ty." As soon as the war ended, 
designs were u nder development to 
create control l ed fission reactions i n  
power" p lants to prod uce com mercia l  
e lectric i ty. Why not  use the concen
trated energy of this new sou rce of 
power to propel a m issi l e  or a space
s h i p ?  

U l a m  recogn ized that the l i m it ing fac
tor for the power that cou ld  be created 
in a nuclear-reactor-driven spacecraft 
would  be constraints on the materials 
used to conta in  the heat in  the reactor to 
prevent it from being vaporized. As a 
resu lt, the rating of a nuclear-reactor
driven propulsion system wou ld be only 
twi ce that of chemical  fuels,  even 
though fission fuel contains more than a 
m i l l ion times as much energy per unit 
mass. 

U l am's solufion was to e l i m i nate the 
reactor a l together a nd move the 
nuclear reaction ' outside the space
craft. In this  way, Ori oneer Freeman 
Dyson exp la ins, there wou l d  be vi rtu
a l l y  no l i m it to the power that cou ld  be 
prod uced, because the exp losion was 
outside the spacecraft and d i d  not 
have to be contai ned. There wou ld be 
no l i m it on the temperatu re created by 
the fission reaction, because the explo
sion debris wou ld  be in contact with 
the sh ip  on ly  very briefl y. l U n l i m ited 
power and temperature wou ld create 

the most h ighly effic ient space pro
p u l s ion system that anyone cou l d  
imagine. 

I n  1 955,  Ulam and Corne l i u s  Everett 
produced a report, On a Method of 
Propulsion of Projectiles by Means of 
External Nuclear Explosions at Los 
Alamos. Th ree years later, the proposal 
for Project Orion was born. Former Los 
Alamos bomb designer Frederic de 
Hoffmann was recruited by General 
Dynam ics in  San Diego, Cal iforn ia, in 
1 955,  to bring the defense giant i nto 
the new field of nuclear energy. De 
Hoffmann was given $ 1 0  m i l l ion to 
start a company ca l l ed Genera l  
Atomic.  

In  1 958, de Hoffmann enth usiastical
ly adopted physicist Ted Taylor's practi
cal appl ication of the U l am-Everett 
report, in the form of Project Orion, i nto 
the work of General Atomic. According 
to George Dyson, De Hoffmann per
suaded Freeman Dyson, a theoretical 
physicist, to come to San D iego to work 
on Orion during the 1 958- 1 959 aca
demic year. 

What the Orioneers envisioned was 
tru ly breathtaking. The 4,000 ton craft 
wou ld  be powered by up to 2,600 
n uclear bombs ranging from . 1 5  to 5 
ki lotons. E ight hundred sma l l  bombs 
wou ld be needed for the craft to reach 
a 300-mi le Earth orbit, and the rest 
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REPAIR BAY I SPARES STORAGE 
IN CENTRAL SPINE 

MARS PAYLOAD 

POWER FLIGHT 
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VEHICLE ( SHIELDED) 

During 1 963- 1 964, General Atomic designed a smaller, Orion-derived Mars 
exploration vehicle for NASA. Weighing 1 00 tons, it would be launched to Earth 
orbit on a Saturn V rocket. Its aO-ton payload would include two Mars Excursion 
Modules, and supplies for eight people and their 450-day trip. 
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wou ld be used for the interpl anetary 
trip. Each bomb wou ld weigh about 
half  a ton, and one wou ld be fired 
every ha l f  second. 

Orion wou ld be able to br ing 1 ,600 
tons of payload to Low Earth Orbit. This 
was being proposed at a time when the 
only U .S. experience in space fl ight had 
been the orbit of the 30-pound Explorer 
sate l l ite! Orion cou ld del iver 1 ,200 tons 
to land on the Moon (compared to about 
3 5,000 pounds for the Saturn Apollo), or 
a payload of 800 tons to soft land ing on 
Mars. 

With the capabi l ities of the nuclear
pulsed space sh ip, explorers could go 
virtua l ly  anywhere. 

From Explosion to Propulsion 
Ted Taylor  and a smal l  group of 

some of the  nat ion's top n u c lea r  
weapons spec ial  ists set about design
i ng smal l  n uc lear bombs that cou l d  be 
appl ied to space-based propuls ion.  I n  
h i s  accou nt, George Dyson makes use 
of what weapons-related i n formation 
has been declass ified, but many of the 
deta i I s  for the bomb-rel ated Orion 
propu ls ion system are sti l l  u nava i l ab le  
to the publ ic .  At  the end of  the project, 
the sc ient ists were confident they 
cou l d  prod uce the req u i red explosions 
in space. 

One of the most interesti ng chal
lenges was to shape the nuc lear charge 
so the p lasm ized propel lant d i d  not go 
f lying off into a l l  d i rections i n  space, 
but became focussed toward a pusher 
p l ate attached to the spacecraft. 
Freeman Dyson worked on the prob
lem of how to rel ate the shape and 
density of the i n it ia l  object that gets 
vaporized (the p rope l l a nt), to the 
shape and dens ity of the result ing 
c l o u d  of gas.  He determi ned that 
"someth i n g  or ig inal ly  in the shape of a 
pancake expands i nto the shape of a 
cigar, "  accord i ng to George Dyson. 
The th i n ne r  the pancake, the narrower 
the jet of p lasma. Freeman Dyson cal
c u l ated that a jet col l imated with i n  20 
degrees wou ld work. The deta i l s  are 
sti I I  c lass ified . 

The equal l y, if not more, formidable 
task was to coup le  th is  focussed ener
gy to a spacecraft. The propuls ion sys
tem wou ld start with violent explosions 
yet h ave to gently push the sh ip, at 
about a 2 gravity rate of acceleration, 
in  a near steady state, in order to make 
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the trip comfortable for the h u man 
cargo. 

The scientists proposed that a steel 
or a l u m i n u m  pusher pl ate, attached to 
the space veh i c l e, be pos i t ioned 
between 1 1 0  to 200 feet from the 
explod i ng bomb.  This m assive struc
ture wou ld be between 1 20 to 1 3 5 feet 
in d iameter, depending upon the s ize 
of the sh ip, and accou nt for one quar
ter of the sh ips total weight, or about 
1 ,000 tons. 

The pusher plate wou ld absorb the 
bu rst of energy from the shock wave cre
ated when the bomb turned the propel
lant, which was combined with the 
bomb into a s ingle pu lse un it, into a 
high-energy plasma. Through experi
ments using conventional explosives, 
the scientists found they cou ld coat the 
pusher plate with an "anti-abl ation" 
grease; to avoid damaging the metal 
,plate. 

B ut how do you transfer these m i l l i
second bursts of energy to a manned 
veh icle? Orion's developers decided on 
a system of shock absorbers that wou ld  
store the pulse of  energy del ivered to the 
pusher plate, and release it gradual ly to 
the veh icle.  George Dyson describes i n  
detai l  the evolution of various concepts 
for these shock absorbers, and the 
doubts about whether or not this prob
lem had been solved by the time the 
project was ended. 

After a substantial amount of theoreti
cal work had been done, the scientists 
were ready to take a smal l-scale model 
of their  invention out for field tests. As 
physicist Bud Pyatt (who Dyson reports 
is "sti l l  engaged today i n  weapons
effects work descended from Project 
Orion") stated : " N ine times .out of ten 
we got about three-quarters of the way 
with computing, but we always had 
rude surprises when we d i d  experi
ments."  

In  1 95 8  and 1 959, a series of experi
ments were done with 1 - and 3-foot 
d iameter models,  us ing h i gh-energy 
chemical  explosives, not n u clear 
bombs. Freeman Dyson stated, "The 
purpose of the flying models was to 
demonstrate that a veh icle possessi ng, i n  
rud imentary form, the same engi neeri ng 
components as a fu l l -scale ship, inc l ud
ing pusher plate and shock absorbers 
and ejector syste�, cou ld be made to 
function correctly." Today, the 1 -meter 
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Today NASA is once again studying revolutionary new propulsion technologies. 
This artist's drawing of an Orion spaceship, with the nuclear fission explosion and 
plasma cloud behind the pusher plate, was created at  the Marshall Space Flight 
Center, in 1 999. 

d iameter test model is on d isplay at the 
Sm ithson ian's National A i r  & Space 
Museu m.  

B ut the Orioneers knew that the real 
proof-of-pri ncip le experiments wou l d  
have to inc lude the nuclear-propu lsion 
system. 

The End of Orion 
The s ign ing  of the Atmospher ic 

Nuclear Test Ban Treaty in  1 963 was the 
death kne l l  for Project Orion, by out
lawing any rad ioactive fa l lout from 
n uc lear explosions in the atmosphere. 
This meant that scale models cou ld  not 
be tested on the ground, and that the 
original  idea of using fission pulses for 
take off from a lau nch site wou ld  be out 
of the question. 

In 1 9 59,  a sti l l -c lass ified report, 
Radioactive Fallout from Bomb
Propelled Spaceships, was completed, 
George Dyson reports. In fact, from his  
description, it re l ied upon an u nscientif
ic, s imple l i near extrapolation from the 
physiological effect of radiation in other 
cases, to this one. The study nonethe
l ess found that, hypothetical ly, us ing the 
l i near no-threshold extrapolation, 1 0  
people i n  the entire world might d ie 

from cancer as a result  of increased 
exposure to rad i ation fr9m each m ission 
of Orion . 

But  the Orion scientists recognized 
that the fa l lout question was a pol it ical,  
not scientific, one. As the smal l  amount 
of fu n d i ng for O rion that h ad been pro
v i ded by the Defense Department 
became less and less certa in ,  the scien
ti sts were able to i nterest Wernher von 
B raun  in their atomic-powered space
sh ip .  Designs were c reated for smal ler  
Orions, to be l au nched i nto Earth orbit 
on von Braun's Satu rn B rockets. Their  
nucl ear fission engi nes wou ld  not be 
started u nt i l  they were on the i r  inter
planetary way. B ut the d i e  had a l ready 
been cast. 

The end of Project Orion in  1 965 left 
u nanswered the q uesti o n :  cou l d  a 
n uc lear-bomb-powered spaces h i p  be 
developed ? We do not now know. B ut, 
hopefu l ly, we wi l l  soon fi nd o�t. 
Notes __________ ___ _ 

1 .  Freeman Dyson, 1 965. "Death of a Project." 
Science, Vol. 1 49, No. 3680, (July 9) . 

2. Marsha Freeman, 1 993. How We Got to the 
Moon: The Story of the German Space 
Pioneers, Washington, D.C.: 2 1 st Century 
Science Associates, pp. 1 06-1 07. 
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Adrift in Academia 
Sea Drift: Rafting Adventures in the 
Wake of Kon-Tiki 
by P.J. Capelotti 
New Brunswick, N.J.:  Rutgers University 
Press, 2001 
Hardcover, 295 pp., $ 26.00 

The main virtue of this book is that it 
gives a fa ir ly detai led summary of 

the various voyages of explorer Thor 
Heyerdah l-Ra I ,  Ra II, the Tigris
which are much less known than that of 
the Kon-Ti k i .  The fau lt of this book is 
that it was written by a fantasy-ridden 
academic. 

The beauty of Thor Heyerdahl 's work 
is  its hubris, defy i ng the academic 
"authorities"-who themselves are terri
fied of making waves in their own sma l l  
pond. Heyerdahl  bui lt a log raft of a 
k ind that had not been bu i lt with i n  l iv
i n g  memory, and dr ift/sa i l ed 4,300 
mi les i n  1 01 days across the Pacific 
(wh ich is  anyth ing but pacific), to test 

CHALLENGES 
OF HUMAN 

an hypothesis about the d iffusion of cul
ture by man ! 

Heyerdahl  punctu red more than one 
academic stuffed sh i rt during his l i fe
time of work, but even he m ight not 
have rea l ized the academic's rea l  job:  
to shrink the heads of the students, to 
the size of a pin, just like theirs. For if 
they perform this job wel l ,  the acade
m ic's chair  w i l l  probably be safe for 
l ife. 

The author of Sea Drift, himself a 
den izen of academia, has l ittle inkl i ng of 
th is, which is why he describes h is  pur
pose as giving us '''an interesti ng is let 
upon which to dwel l  for a time." 

Not surprisingly, the other "drift voy
ages" described in th is book, range from 
the marginal ly usefu l to the vicious and 
absurd. One evi l sociologist brought an 
odd nu mber of men and women aboard 
a raft-though perhaps this shou ld not 
be cl assified as a "drift voyage" because 
they tried to screw thei r  way across the 

SPACE EXPLORATION 
SPRINGER PRAXIS SERIES I N  ASTRONOMY AND SPACE SCIENCE 

by Marsha Freeman 
Associate Editor, 21st Century Science & Technology 

The real story of t.he accomplishments of the United 
States and Russia aboard the Mir space station. 
Foreword by Dr. Michael DeBakey. 

300 pages, i l lustrated 

SPECIAL �30 DISCOUNT FOR � 
21st Century readers (list price $45) 

Mail check or money order (U.S. currency only) to: 

- RAFTING 
A DVE NTURES 

I N  THE WAKE 
O F  KON- TIKI -

Atlantic. One weirdo convi nced h is  wife 
that he wou l d  commun icate with her 
telepath ica l ly  while he was out alone on 
the raft in the middle of the Pacific. ( It 
might have worked, but he tu rned his 
head off.) 

So, you can read the sections on 
Heyerdah l ,  and skim the other parts. 
Better yet, get Heyerdah l 's books and 
read them instead. 

-Richard Sanders 

2 1 st Century Space Books P.o. Box 195 1,  Dept. T, Leesburg, VA 20 1 7 7  
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