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I 1,-_1an t to assure everybody that this is definitely not 

a paper about Rock and Rol 1 music! Ton i gh t , I want to 

addr·e-;;.-;;. the "><" factor· in the SPHE>< acr·onym and talk a.bout a 

subject about which nothing is definitely known. To quote 

T.H. Huxley: "The known is finite, the unknown infinite; 

intellectually we stand on an islet in the midst of an 

illimita.ble c,cean of inexplicability. Our business in every 

gener·ation is to r·eclaim a. 1 i ttle mor·e land." Tc,night, I 

want to address one of our generation's attempts to "reclaim 

a. 1 i ttle mc,r·e land": na.mely the search for· extr·ater·r·estria.l 

ife. 

The pc,ss i bi 1 i ty of 1 i fe c,n other· p 1 ane t-;;. i -;;. a subject 

that has fascinated me personally ever since I became old 

enough to stare at the sky on a clear night and imagine what 

might be out there. I have not been alone in this interest, 

as we will see. The view of the moonless sky away from city 

1 ights on a clear night is truely awe inspiring, and if one 

has any imagination, one can not help but wonder at the 

seemingh' 1 imi tles·s possibilities that ar·e ther·e. In fa.ct, 

fc,r· tho 1J-;;.ands of year·-;;., human-;;. have bel ie• . .Jed tha.t ther·e ar·e 

beings in the sky, and many have believed that we have been 

visited by extraterrestrials. The multiple reports of UFO 

sightings through the years have certainly lent credence to 

the thought that even today we are being visited by alien 

cr·ea.tur·es of extr·emel::,· high intel 1 igence. This idea. is at 

once intriguing, mystifying, and frightening. 

ifetime, there have been many fictional accounts which 
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appeal to mankind/s longing to communicate with other worlds 

and their civilizations - Buck Rogers, the Star Trek TV 

:-er· i es- -:c.nd mmi i e:-, the Star· t,Jar·s. tr· i logy, the mo•.J i e E.T., 

and my favorite, Invasion of the Body Snatchers, just to 

In 1938, Orson Welles/ famous radio broadcast of the 

H.G. Wells story War of the Worlds had literally thousands 

of people believing that Earth was being invaded by 

Martians. Thousands cried, prayed, sealed their homes 

against poison gas, or fled to shelter. We might reasonably 

ask why so many people were so quick to believe that we had 

been invaded by Martians. To answer that question, we need 

to look at the history of the question of extraterrestrial 

life and how humans have looked at it. 

Even in the Bible, we can find stories that seem to 

recount the visitation of the Earth by travelers from outer 

space. The Bool< of Ezekiel in the 01 d Te:-tamen t rep or· ts a 

tale of visitation from beings that could well represent 

visitors from another planet. To quote from Chapter One of 

the King James version of the Bible: 

"And I looked, and, behold, a whirl­

wind came out of the north, a great 

cloud, and a fire infolding itself, 

and a brightness was about it, and 

out of the midst thereof as the colour 

of amber, out of the midst of the fire. 
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Also out of the midst thereof came 

the 1 i ~~eness c,f four· l i ,,, i ng cr·ea tur·e=-. 

And this was their apprearance; they 

had the 1 iKeness of a man. And every 

one had four faces, and every one had 

four· t, . .1 in 9=------

The story continues, and it is not my purpose here to 

recite stories from the Bible, but suffice it to say, that 

the ta 1 e doe<.:. 1:.ound 1 i Ke a scrip tur·a 1 enco1Jn ter· of the th i r·d 

Kind. This is Just but one of the many curious stories that 

have been passed down from ancient times that can't help but 

make even hard core skeptics wonder whether perhaps, some 

time in the distant past, we may have been visited by an 

a. l i en c i ,,, i 1 i z a. t ion. 

S1Jch ancient ':-tc,r· i e<.:- .:e.r·e nc,t 1 imi ted tc, l.,.lester·n 

cul tur·es. For example, there is an ancient Babylonian 

ac c c,u n t wh i ch t e 1 1 '=· the '=·tor·:~' ,:,f -:i. f i -=-h 1 i Ke an i ma 1 'A' i th the 

head of a man which came to the people with great Knowledge 

which it imparted to them - knowledge that we could not 

reasonably expect them to know if they didn't have 

technological knowledge. 

Then there is the case of the African tribe cal led the 

Degon, who 1 ive in Mali. These people claim to have been 

visited by beings from the star Sirius, and they further say 

that the star has a companion that moves around it every 

fifty years. The interesting fact is that indeed Sirius 

does have a companion star that orbits it every fifty years 
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and that this companion is invisible to the naked eye. 

Furthermore, the companion star was not discovered until the 

19th century. Although there has been scientific skepticism 

concerning this account, it certainly does invite 

speculation. 

In 1968, Erich von Dani Ken published his book Chariots 

of the Gods? In this book, he not only raises the 

possibility that we have been visited by beings from outer 

space, but he postulates that early religions were based on 

visitations from aliens and worship of their material goods. 

He not only cites the passage from Eziekel to which we have 

already alluded, but he quotes other passages from the Bible 

which he claims support the concept that we have been called 

upon by creatures from outer space. He goes on to tell many 

tales of ancient civilizations that appear to worship 

deities that could conceivably represent ancient astronauts 

from other worlds. 

von Daniken's book seems quite incredible, and it has 

been panned by serious scientists. However, I think that it 

is worth noting that there is a strikingly similar parallel 

in modern history. The November, 1974, issue of National 

Geographic contains a remarkable article entitled Tanna 

Awaits the Corning of John Frum. This article relates the 

bizarre but true story of the natives of this South Pacific 

island and their strange religion. These people worship and 

await the arrival of a hoped for messiah of material riches 

whom they cal 1 John Frum. All fol lowers of John Frum 
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believe he wil 1 someday appear on their island and magically 

usher in a prosperous, work-free mi 1 lennium of unlimited 

"cargo" - pidgin English for Western material goods. Their 

faith began with the arrival of Captain James Cook in 1774, 

but it blossomed in 1942, when American troops landed on 

nearby islands, bringing food, arms, pre-fabricated houses, 

Jobs, and legions of jeeps. With the war ✓ s end, the cargo 

disappeared, but the islanders have kept a vigil ever since 

in hopes of luring "John Frum" and his cargo-laden ships 

back to their· shc,r·es. Their ritua.l is loc,sely based on 

Amer· i can mi 1 i tar·;•' dr· i 11 s, and the foll ci1,Jer·-:. paint the 

initials "U.S.A." on their backs as they perform their 

r·ite': .• Althc,ugh v .. ,e may smile at their· naivete, it i-:. r·ealb' 

not too difficult to see how Stone Age South Pacific 

islanders could mistake American soldiers and sailors with 

their plethora of worldly goods for deities. Fur· ther·mor·e, 

it does not take a great leap of the imagination to see that 

a similar sudden and strange visitation from outer space 

c ou l d have l e d to a.n an c i en t p aga.n r· el i g i on • 

These tales all represent what I would call 

psuedo-scientific speculation and even sensantional ism of 

the subject of extra-terrestrial 1 ife. There has also been 

a r·ema.r·kable body of science fictic,n l i teratur·e on the 

s•Jbj ec t. "Gort, Klaatu berada nikto!" Thus spoke Patricia 

Nea.l in the unfc,r·gettable 1•~51 film cla.:-sic, The Day the 

Earth Stood Still as she saved the world from the rampaging 

a 1 i e n r· ob c, t Go r· t . Th i =· f i l m i =· a be au t i f u l e x amp l e of 2 0 th 
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cen tur·y science fiction, but th i '=· l i ter·a.ry genre ha.s deep 

roots in the 19th century, which was a time of rapid and 

impressive scientific and technological advances. 

Although most people thinK only of Jules Verne and H.G. 

Wells when thinking of 19th century science fiction writers, 

the amazing fact is that most of the greatest American 

writers of the time, as well as some of their European 

counterparts wrote science fiction. Such authors include 

Edgar Allen Poe, Sir Arthur Conan Doyle, Herman Melville, 

Honore de Balzac, Nathaniel Hawthorne, JacK London, Ambrose 

Bierce, Edward Bellamy, Mark Twain, Mary Wollstonecraft 

Shelley, James Fenimore Cooper, Henry James, Stephen Crane, 

Washington Irving and even Fyodor DostoyevsKy. It is beyond 

the scope of this paper to review their writings in any 

de ta. i l , but it is i mpc,r· ta.n t to note tha. t ther·e '·'·-'-='-'=· a str·ong 

19th century science fiction school that has continued down 

teo our· pr·esent time. None of th i '=· l i ter·atur·e t,_1c,ul d have 

succeeded if ther·e v,,ere not a :-tr·c,ng h•Jman desire tc, believe 

in the existence of a.I ien civilization: .• 

Althc,ugh the many science fiction .:i.ccounts c,f alien 

be i n gs an d c i v i 1 i z a. t i c, n s a r e e n t e r· t a i n i n g , am u '=· i n g , an d e v en 

e d c u c a. t i on .a l , t h e r· e a 1 p u r· p o ·=· e c, f t h i '=· p a p e r· i '=· t c, e x am i n e 

the serieous scientific searches for extra terrestrial life. 

Before we can do that, I believe it is necessary for us to 

attempt teo define life and what it is tha.t t, . .1e ar·e talking 

about. l_., .. lebster·'·=· dictionar·y define:- life a.s "That :-tate c,f 

an animal or a plant in which its organs are capable of 
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performing their functions , or in which the performance of 

functions has not permanently ceased; animate existence; 

,,,it-~l ity; the time during 11.Jlhich s.uch a s.tci.te cc,ntinues; the 

period during which anything continues to exist---". The 

Encyclopedia Britannica defines 1 ife as "a phenomenon almost 

impossible to define or to explain in all of its varying 

aspects," a definition sufficiently broad certainly to 

encompass any alien life. 

1.,Jc,u 1 d l i fe c,n another· p 1 ane t have to be 1 i ke 1 i fe on 

earth? Before we dismiss that concept out of hand as 

hopelessly gee-chauvinistic, we should stop for a minute to 

consider the biochemical basis of life on Earth and the 

as.tonis.hing diver·-=-ity c,f life fc,r·ms. that exis.t her·e. 

The Key important biochemical fact about 1 ife on Earth 

i s t h a t a t t h e a t c,m i c s. c a. 1 e , e a. r· t h L•' l i f e c on s. i s. t ·=- a 1 m c, s. t 

entirely of a sparse handful of elements - hydrogen, 

nitrogen, oxygen, phosphorus, sulfur, and most importantly, 

car·bc,n. Carbon is by far the most important element, 

because it easily forms multiple bonds with other atoms and 

therefore acts as a Kind of glue, cementing together the 

pieces of l ife/s complex molecules. Carbon bonds so easily 

because it has relatively few electrons - only four in its 

outer shell which theoretically has the capacity for eight 

electrons. Therefore, each Carbon atom can bond with as 

many as four other atoms at once. Even the language of 

chemistry acknowledges the primacy of carbon. Compounds 

7 



containg carbon are called organic; all others are termed 

i nor·gan i c. 

Many organic molecules are relatively simple, and small 

organic compounds are commonly found in space, where they 

have been detected in dust clouds, on comets and meteorites, 

and even floating in the atmosphere of Jupiter. But 

c c,mp l ex , -=-el f -r· e gu l at i n g or· g~.n i -=-m-=-th-~-t l i v e , r· e pr· c,du c e , ~.n d 

die require far more sophisticated molecules, some of which 

contain more than 10,000 atoms. These compounds are cal led 

organic polymers - giant chains, rings, lattices, and 

globules which are built from units known as monomers. 

There are four classes of organic polymers: carbohydrates, 

fats and oils, nucleic acids, and most common of all, 

pr·ote ins. Proteins are composed of long chains of amino 

ac i d-=-, .:1.n d one of the r· emar· k ab 1 e facts ~.bout 1 i f e on e a.r· th 

is that there are only 20 different amino acids which are 

f c,u n d i n al 1 1 i ,,, i n g th i n 9=·, both pl ant and an i ma. l , on ear· th • 

There are many more than 20 amino acids which are at least 

theoretically possible, and it is conceivable that carbon 

based life on another world could well employ an entirely 

different set of amino acids. 

Living things require a genetic code that can be passed 

from generation to generation, so that each species can 

r· e p 1 i c a t e i t s e l f • Te r· r· e ·=· tr· i a 1 l i f e ~-c c om p 1 i -=· h e =· t h i =· c c, d i n g 

function by means of a molecule called DNA. Like pr·cte1ns, 

DNA is composed of long chains of simpler compounds, in this 

case called nucleotides. A nucleotide contains a phosphate, 
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a sugar and a section called a base. These nucleotides are 

1 inked together in long double spiral chains, called the 

double he l ix, and it is the base':. ,,.._,hi ch l ink tc, each other· 

to form this double helix. Incredible as it seems, there 

ar·e only fc,ur· base:- tAJhich link thi:- genetic cc,de together·, 

and these four bases are found in the genes of all 1 iving 

I somehow find it astounding to think that 

we humans have the same basic genetic code as trees, 

:-piders, ':-nakes, gr·c1.:-s, bacter·ia, and all the r·est of 

Ear· th,· s l iv i ng organisms. It does not take a gr·ea t l ea.p of 

the imagination to suppose that 1 ife on another planet could 

have a similar genetic code which is based on four or more 

other· bases .. 

Cc,ul d ther·e be B.1 ter·nat i 1Jes tc, car·bc,n bas.ed 1 i fe'? The 

most promising element, based on what we understand about 

the biochemical bc1.si s of 1 i fe her·e on ear·th, is si 1 icon. 

Lik:e car·bc,n, silicon is a versa.tile element tha.t can k:nit 

together complex chemical chains. It too has an outer shell 

of only four electrons and thus has room for four electrons 

from other atoms with which to make compounds. I t -:<.1 SC• 

bonds with oxygen in long molecular chains which are called 

si 1 i cones .. Like organic compounds, silicones come in 

several varieties which depend on the organic groups 

a t t a c h e d t c, t h e '=· i 1 i c on a t oms .. Sil icon-oxygen bonds are 

ver::,1 str·ong, ho,,.iever·, and once for·med, si l i cc,nes tend to be 

self-contained and rarely react with other compounds. This 

fact bodes poorly for silicon as the chemical building block 
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for· l i f e • Other elements such as germanium, tin and lead, 

which occupy the same relative place in the periodic table 

of elements, and thus have an outer shell of only four 

electrons, are even less promising, because their chemistry 

is not suitable to the formation of multiple compounds that 

can react with others to form the complex chemicals that 

seem to be necessary for life. Finally, the cosmic 

abundance of carbon exceeds that of silicon, germanium and 

al 1 the other· al ter·nat i 1,ies. Ther·efor·e, it s.eerm,. r·eas.c,nabl e 

to assume that any search for 1 ife beyond the Earth should 

focus on carbon based life and as a result that we should 

look for environmental conditions roughly equivalent to 

ours. Nevertheless, as we shall see from an examination of 

earthly forms of life, even carbon based 1 ife could be 

d r· am a t i c a 1 l y d i f f er· e n t f r· ,::im l i f e as. ,.AJ e Kn c,t,,..1 i t . 

In addition to a basic organic element, such as carbon, 

life als.o r·equir·es. solutic•n chemis.tr·y, that is. - material in 

the liquid state. The gas state does not permit definite 

mechanical structure, and the sol id state is too organized; 

it does not allow atoms and molelcules to move around freely 

enc,1Jgh for· the the things tha.t ha• . .Je to happen in a 1 iv i ng 

cr·eatur·e. In shc,r·t, the essential chemi str·:y' c,f 1 i fe occur·s. 

in a solution - in our case in compounds in a water 

solution. Other solvents are at least theoretically 

possible in planets with a significantly different 

temperature range, but it seems clear that any form of 

c c,mp 1 e :,:: 1 i f e mus. t ex i st i n s.c,me s.c,r· t of s.o l u t i on • 
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F i n al l y , I be l i eve that an:;.-· f or·m c,f i n t e l 1 i gent 1 i f e 

that we might communicate with would have to be an upright 

species with hands that have thumbs. The upright position 

has freed us to use our hands to make tools and the other 

trappings of technology. The thumb is very important, 

because it al lows us to grasp objects and use them for our 

purposes. Those people who doubt the importance of the 

thumb should attempt to drink a glass of water or write a 

letter without using their thumbs. 

I think that we should pause to examine the remarkable 

diversity of 1 ife forms that are found on Earth before 

proceeding with a discussion of the search for 

extr·a-ter·r·estr·ia.l life, if onl::, 1 to r·eal ize tha.t 1 ife ca.n 

thrive in the seemingly most hostile environments. Fr·c,m the 

subfreezing Antarctic desert to the sulfurous waters of a 

hot spring, terrestrial organisms grow and prosper in 

environments that seem almost as inimical as those exisitng 

on other planets and moons of the Solar System. 

For example, Antarctica is by far the least hospitable 

continent on Earth. It also happens to be the closest 

terrestrial analog to the planet Mars. It i':- thus 

intriguing to exobiologists that Antarctica is home to 

thr· i ~, i ng pc,pul at ions of lichen, a.l ga.e, f•Jngi, ba.cter i a., and 

insects, and there is a strong belief among exobiologists 

that we may one day find fossilized remains of microscopic 

l i f e on Mar· s. Some e~ien hc,pe that 1., • .1e might find living 

microbes at the borders of the Martian permafrost. 
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As another example of the extraordinary variety of ife 

that we find on Earth, consider the fact that fish and 

shr·imp ha.i...1e been si9hted :35,000 feet belovJ s.ea le•-.!el in the 

Pacific Ocean, swimming easily in spite of water pressure of 

ei9ht tons per square inch, which is more than a thousand 

times the atmospheric pressure that we find at sea level. 

The r· e h a. v e a. 1 s c, be e n f o u n d or· g an i sm '=· th a. t 1 i v e i n t h e 

c om p 1 e t e abs en c e of sun 1 i g h t , as ~>J e 1 1 as b a c t e r· i a. t h a t gr· ov-.1 

in the 212 degree waters of thermal sprin9s such as those 

found in the geysers of Yellowstone National Park. As a 

physician, I Know all too well about anerobic bacteria 

organisms that not only do not require oxygen for their 

1 ife, but for which oxygen is actually poisonous. I t i '=· 

impor·tant to remember· that a.11 of thes.e living cr·e.;..tur·es 

have the same basic genetic code and that they use the same 

fundamental protein structure and the same chemistry based 

on carbon compounds as do more common 1 ife forms. 

With that background information, I now want to proceed 

tc, act•Jal thec,r·ies .. :i.nd '=-ea.r·ches for· extr·a-ter·r·e:.tr·ial 1 ife 

that have occurred and which have been the subject of 

serious research by serious scienti ts. This topic has often 

been called a science in search of a subject. But I be 1 i eve 

tha.t it is. in f.:i.ct a. tr·ue s.cientific discipline. l.1Jhether· it 

will ever bear fruit in the sense that we will someday find 

intel 1 igent 1 ife r·emains tc, be :-een. One thing is certain, 

however, and that is that the search has begun, and it wi 11 

continue. 
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As we have seen, there are many ancient accounts which 

m-:1.::,1 descr· i be con tai.c t ~•Ji th ex tr·a-ter·r·es.tr· i al l i fe, but it is 

safe to say that in the Middle Ages and for many centuries 

before, accepted wisdom held that the Earth was the center 

of the universe. Although ancient astronomers had known for 

centuries that the planets had anomalous paths in the sKy, 

the Egyptian astronomer and mathematician Ptolemy had 

devised an elaborate and artificial explanation for these 

observations. The Ptolemaic system was used bv the medieval 

church and medieval scholars to buttress the thought that 

the Earth was really the center of the universe. As long as 

this belief held, ther·e tAJas no r·eal incentive to even 

-::.peculate c,n the exis.tence of 1 ife on other 1; • .1or·lds. 

Hov..tever·, in 1543, the Pc,l i sh astr·c,nomer f'-.J i col aus 

Copernicus pusbl ished his monumental work -On the 

Revolutions of the Celestial Spheres. In th i s bc,oK , 

Copernicus attributed to the Earth a daily motion around its 

own axis and a yearly motion around the Sun. I n so de, i n g , 

he developed an idea that had far reaching implications for 

the rise of modern science. Henceforth, the Earth could no 

longer be considered the center of the cosmos; rather it 

became one heavenly body among many. This concept caused 

profound shock in its day, because no longer could the Earth 

be considered the epitome of creation. This challenge to 

the entire system of ancient authority required a complete 

change in man's philosphical conception of the universe, and 

has rightly been cal led "the Copernican Revolution." 
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Coper·n i cus h imsE-1 f di E-d at thE- t imE- c,f the publ i ca.ti on 

of his great work, so hE- did not suffE-r any consequences 

f r· om h i s 01;.m r· e v o 1 u t i on . Th e I t a l i an as t r· on c,m e r· Ga. 1 i l e c, 

Gal ilei was not so fortunate. He was the inventor of the 

telescope, and as such, he amassed evidence in support of 

the Copernican theory that the Earth revolves around the Sun 

and is therefore not the center of the universe. 

informally stated the principles that were later embodied in 

Newton's laws of gravity. His position represented such a 

r·a.d i ca 1 departure from accepted thought that he was tr· i ed b v ,. 

the Inquisition in Rome, ordered to recant, and forced to 

spend the last eight years of his 1 ife under house arrest. 

Nevertheless, his ideas formed the basis of modern 

mathematics, physics, and cosmology, and his place in 

history is secure. 

As the primacy of Earth in the cosmos dimmed, it became 

virtually certain that humans would begin to consider the 

pc,ss i bi l it>· of 1 i fe el s.e1.1Jher·e. Per·haps. i nevi tabl ;,··, the 

longing to prove than mankind is not alone in the universe 

came to focus most intensely upon Mars - a world that seemed 

to observers as remarkably Earth-1 ike. As the advent of 

telescopes al lowed astronomers to study that planet and its 

habits more closely, various similarities appeared. 

Al though Mars has a year that is nearly twice as long as 

Earth's, it has a twenty-four and a half hour long day that 

seems to mimic ours. Furthermore, there are dark regions on 

Mars that wax and wane seasonally, thus evoking thoughts of 
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oceans, continents, and vegetation. The fact that Mars has 

polar ice caps that advance and retreat before the Sun adds 

f•Jrther· fuel tc, the thought tha.t Mar·-=· i =· =-imi l ar· to the 

Earth. Mars' distance from the Earth varies; at its most 

di =·tan t i t i s 248 mi 1 l i on mi 1 es avJa.::,-', but e ~i er· y 1 5 t c, 1 9 

years it draws to within 35 mill ion miles of Earth. 

It •.•JB.s .at -=-uch a time in 1877 that the Italian 

a.str·onomer G i 0 1.}ann i Sch i a.par·e 11 i studied Mars. He focused 

on one feature of the planet at a time, looking away to make 

a meticulous drawing, then returning to the eyepiece. 

Gradually, an astonishing pattern seemed to emerge: Mars 

appeared to be covered by a planet-wide network of 

geometrically ordered 1 ines. Sch i a.par· e 1 l i ca. l l e d these 

1 ine:- canal i, v,•hich in Italian means "channels", but t.• . .1hich 

the Engl i :-h :-peaking p•Jbl i c i net} i tabl ::,, took t,::, mean 

"ca.rial:-", This concept :-ta.gger·ed the public imagina.tion, 

for in a day when the 107 mile long Suez Canal was less than 

10 years old and sti 11 a cause for wonder, people began to 

imagine beings capabale of digging canals that would span an 

entir·e planet. 

E:chiap.:1.r·elli's. m•Js.ing':. and the popular· suppor·t for· them 

were immediately buttressed by the French astronomer Camille 

F 1 ammar· i c,n • Fifteen ::,-··ear·s ear· 1 i er· he had v .. ir- it ten a. boo!-:: 

about extr·ater·restr i al 1 i fe, and therefor·e had established 

himself as a Kind of sage on the subject. He quickly 

:-upp,:,r·ted the theor·;v of Sch i apar·el 1 i and th•J-=- r·e i nfor·ced the 

belief in intel 1 igent 1 ife on Mar·=·· Acr·os.s the Atlantic, 
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the influence of Schiaparell i and Flammarion was felt by an 

amateur American astronomer named Percival Lowel 1. 

Lowel 1 was the son of a prosperous Boston family who 

ha.d devoted his adult 1 ife to c,r·ienta.1 scholar-ship and 

However, at the age of 39, he abruptly changed 

careers and turned to astronomy and the study of Mars. 

Immediately he grasped the idea of the canals of Mars as the 

v-.1or·I< c,f highly intelligent beings., c1.nd in 1894, .jus.t in time 

for the next close encounter of Mars to Earth, he 

established the Lowell observatory near Flagstaff, Arizona. 

It •A1c1.s here that he spent the r·es.t of his 1 i fe pur·su i ng the 

elusive inhabitants of the Red Planet. 

After less than a year of formal observation, Lowell 

published a book in which he described the Martians as a 

serious race bound in peace and common effort by the 

relentless desertification of their planet to create the now 

famous canals for irrigation. He also concluded that any 

race that could create such an elaborate planet wide 

irrigation system must be more intel 1 igent than humans. 

Lowell's work and his conclusions were an immediate 

popular success, and his influnece in the popular psyche 

continues to this day. However, most scientists of his time 

were skeptical, and many serious studies of Mars not only 

failed to confirm the presence of the canals, but showed 

that there was no water vapor in the atmosphere of Mars and 

therefore no need for canals to serve as irrigation ditches. 
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In spite of the increasing body of contrary evidence, 

the be l i e f th"'· t Mar·'=· h ar· bc,r e d l i f e di e d hard. In the late 

1 950' s, for· e :,( amp l e , the di -=-cover·;,' of -=-1 i gh t per· ti.ir· bat i on'=· 

in the orbits of the two Martian moons, Phobos and Deimos, 

prompted a prominent Soviet astronomer to state 

categorically that the two moons were in fact artificial 

'=·"'· t e 1 1 i t es c,f Mar· s. The>' c c,u 1 d, he poi n t e d out , be e i the r 

pr·e-=.ent-da;,' ar·tifacts of an .advanced civi 1 ization or· the 

r·el i cs of a. vanished soc i et>', 

The advent of interplanetary spaceflight has dealt a 

vi r· tua. l death bl 01.JJ to the cc,ncep t of in te 11 i gent 1 i fe c,n 

Mar·s., ar.nd pr·ob<:<.bl y even to the thought of mi croscc,p i c 1 i fe 

there. Early unmanned flights to Mars by the Mariner series 

of spacecraft sent back pictures of a hostile world that 

appeared more similar to the Moon than to the Earth, 

although they did show evidence of significant geologic 

a.ctivty, thus l<eeping a.live the thought that there might be 

l i •,i i ng mi cr·obi al for·m<a:. or· ar.t l ea·:.t eu i dence th-c1.t 1 i fe had 

once existed on Mar·s in a.n ear· l i er· epoch. 

But it was the Viking Mars landers that became the 

world···s fir·st rea.l 1 ife-<a:.ear·ch vehicle. These space cra.fts 

were designed not only to fly to and land on Mars, but their 

mission was to conduct experiments that might be able to 

detect l i f e - e i the r· cur r· en t l ;,' 1 i •.Jing c,r· ext inc t - on the 

planet. Viking I landed on Mars on July 20, 1976, and on 

September 3, 1976, Viking II landed half a world away. Both 

space craft were equipped with soi 1 samplers and biochemical 
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tes;.t i ng appara t t•J:-e:- that , .. ver·e de:. i gned to te:.t for· 1 i fe on 

Mar·s. I do not intend to go into the technical details of 

these experiments, but suffice it to say that not only was 

ther·e found no evidence ,:if 1 i fe, ther·e 11Ja.s str·ong EH' i dence 

to indicate that the Martian environment is 

s;.elf-ster·i 1 izing. The sur·face of Ma.r·s contained even less 

c,r·gan i c mater· i a.1 than the mc,s;.t i nho:-p i table pa.tches c,n 

Earth, the nearly sterile soils of Antarctic dry valleys. 

Not only were organic compounds evidently not being produced 

on Mars' surface, but any organics imported by meteroites, 

an occurrence common on Earth, were apparently being 

destroyed in the Martian environment. In this vast red 

world, richly marked by old signs of planetary vitality and 

ancient floods, seemingly so Earth-1 ike that human 

imagination had populated it with a race of noble, 

i ntel 1 i gent beings, nothing 1 i t,ied. Thi=· finding v-Jas a grea.t 

disappointment to exobiologists, but even today, years after 

the fact, s-ome scientists st i 11 ar·gue tha.t 1 i fe might ex i ·=-t 

in at least some areas of Mars. Martian life, having 

survived for centuries in human imagination, wi 11 not be 

easily exterminated. And, in fact , Mars still retains some 

of its age-old luster as an abode of 1 ife. It has. huge 

channels that are reminescent of earthly riverbeds, which 

fa.ct sugges;.ts that 1 iquid wa.ter· wa.s pr·esent in s;.ignificant 

quantities at some time in the past. Some scientists argue 

that we may well find fossi 11 ized remains of life in more 

thourough searches of the planet. To that end, the Soviet 
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Union has launced the Phobos space mission to further study 

the Red Pla.net. 

In the meantime, the United States has also sent other 

planetary explorers in an effort not only to study the other 

bodies in the Solar System, but also to search for possible 

environments that would possibly be conducive to the 

de•..Jelopment of life. Not incidentally, these s.pacecr·aft 

also contained manKind/s first conscious effort to 

c c,mmu n i cat e w i th .;;..1 i en c i v i 1 i z .;;.. t i ,:,n s.. The s.e s.p ace 

travellers were Known to be destined to go beyond the Solar 

System when their planetary exploration was completed. 

Ul timatel:>-', the:;..-· t.,.,ould leave the Sun/s influence and sai 1 to 

the domain of other stars. It was inevitable that those 

inter·ested in the concept of extr·atere·:-tr·ia.l intelligence 

would decide to send a message on these vessels. 

Our first deliberate note in a space-bottle was on 

NASA's Pioneer 10 spacecraft, which was the first vessel to 

fly close to the planet Jupiter. Important as that fact 

was, from the exobiologist's point of view, it was even more 

important that Pioneer 10 would also be the first object 

fr· om 01J r· c i '..J i 1 i z at i on th .at 1 .. •,1ou l d 1 eave the Sol ar· S;vs. t em 

forever. With this realization came the idea of sending a 

rrn?s-s-:i.ge to a.n:>' a.1 i en c i ~) i 1 i zat ion that might find the 

spacecraft, even mill ions or bill ions of years into the 

f1J tur·e. Consequently, there was etched onto the Pioneer 

spacecraft a plaque which showed a picture of a naked man 

and woman along with a description of our Solar System and 
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its location in our galaxy. The identical message was also 

sent on Pioneer 11. 

In 1977, the two Voyager planetary explorers were sent 

on their epic journeys, with their ultimate destinations 

also being the vast reaches of our galaxy. These space 

ships carried another message from Earth - a Kind of 

'J i de c,d i :-k • Encoded in the grooves of this disK are some of 

the sights and sounds of Earth. It includes recordings of 

greetings from the then Secretary-General of the United 

Nations, Kurt Waldheim, and Jimmy Carter, the President of 

the United States. Messages in dozens of languages are 

given, as wel 1 as photographs of people and places from all 

oi.Jer· the pl a.net. In addition, there are recordings of 

representative music from all over the earth, including 

Chuck Berry's classic Rock and Rol 1 hit, Johnny 8. Goode. 

Even as we speak tonight, these spacecraft continue on their 

endless Journey into the far reaches of interstellar space, 

per·hap:. someday to be in ter·ecp ted by a.nother· civil i za ti on. 

The Pioneer and Voyager space ships have given 

planetary scientists marvelous close-up views of Jupiter, 

Saturn, Uranus, and Neptune, as well as their rings and many 

of their moons. Although these pictures have been 

fa:-C i nat i ng and tantalizing, none c,f the data that h-:1.=-thu:­

far been studied from any of the other planets in our Solar 

f;ystem has shovm c1.ny e•.J i dence fc,r· the ex i :-tence of l i fe of 

an;,' k i n d, much 1 e =·=· i n tel l i gent 1 i f e • In f-;1.ct, all of the 

other planets and their satellite systems have been shown to 
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be ,,er·y inimica.l to the for·mation of any ~~ind c,f life. 

Ther·efor·e, it seem:- th-:1.t if 1 .. •.Je ar·e to find -:i.n 

ext r· ate r· r· est r i al c i v i l i z a. t i on , t,Je 1.,J i 1 1 most l i I< el y f i n d i t 

orbiting some star other than our Sun. 

For· life to thr·i 1 • .1e and e 1)01'-1e into intelligent fc,r·ms at 

other locations throughout the universe, there would 

certainly have to be an abundance of extrasolar planets -

preferably planets similar to Earth orbiting other stars 

similar to the Sun. Earth-] i ke planets v,1oul d have a.11 the 

crucial ingredients: a stable source of energy (the parent 

star) which is far enough away to allow molecules to form, 

but not much farther; and plenty of raw materials in readily 

u sab l e f or·m: .. Some people also think that the existence of 

a large moon is crucial, because of the tidal forces which 

it exerts. These forces create tidal pools, which many 

bi cil og i :-ts fee 1 t•.h?r·e es"E:.en ti al in the in it i a 1 for·ma ti on of 

life out of the pr· imordi al solution of chemicals. 

With the crucial role that extrasolar planets play in 

our· sear·ch for· extra.ter·r·estr·ial 1 ife, it is di:.appointing to 

learn that we don't even know if such planets exist. 

Although most astronomers expect that they are there, the 

fact is that as yet there is no hard evidence for the 

existence of even one planet outside the solar system. 

Although this fact may seem surprising, it should not 

be so when one considers Just how smal 1 and insignificant 

planets really are. For example, Jupiter is more than three 

hundred times the mass of Earth, but the Sun is more than 
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one thousand times the mass of Jupiter. Furthermore, the 

mass of Jupiter is more than the combined mass of al 1 the 

other planets c,f the Solar· s:~":.tem and their· satel 1 i tes. 

Not only does the huge difference in mass matter, but 

ther·e is ,:1.l ·:-0 the consi der·a.t i c,n of the ,:i.mount of 1 i ght that 

is radiated from a planet. Planets produce essentially no 

energy of their own, and they are visible only through the 

tiny amount of :.ta.r·light that the:;' reflect. At inter-stellar· 

distances, even a Jupiter sized planet would be completely 

lost in the glare of the parent star and would thus be 

virtually impossible to see. There had been some hope that 

the Hubble Space Telescope might have good enough resolution 

to directly see planetary systems around other stars, but 

unfortunately that telescope/swell publicized mirror 

pr·oblem:;;. have thu:;;. far· pr·ecluded tha.t po:.sibil ity. 

There are other theoretical ways in which an 

extra-solar planetary system might be detected. These are 

i ndi r·ect method:-, =-uch &.s measur- i ng so ca.11 ed 11
1 .• ,.,obbl es" in 

stars' motions that would be caused b,v .. an orbiting planet's 

gravitational effect on the star. Although there have been 

some tantalizing observations made, at this point no 

definite extra-solar planetary system has been discovered. 

In the absence of any direct observations of other 

planets, astronomers have been forced to assume that they do 

in fact exist - a leap of faith that is somehow difficult 

for scientists who are used to testing hypotheses by 

reproducible experimentation. This assumption is greatly 
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helped by the cosmological principle, also known as the 

assumption of mediocrity. This principle basically states 

that there is nothing special about our place in the 

Universe and that every place in the Universe is pretty much 

like every other place, and that furthermore, the same basic 

laws of chemistry and physics apply everywhere in the 

Universe. As far as we are able to tell by direct 

observation, the assumption of mediocrity is true, and if it 

is so, then it seems reasonable to deduce that there are 

other planets which support 1 ife, even if we have not as yet 

found them. 

In an effort to determine the number of civi 1 izations 

that are technologically capable of communicating with us, 

Cornell astronomer Frank Drake devised an equation which i~ 

known as the Drake Equation. Although in mv opinion it is 

impossible to acurately fill in the numbers of this 

equation, the Drake Equation remains a widely used tool for 

speculation. No discussion of extraterrestrial intelligence 

would be complete without at least mentioning it. The 

equation is as follows: 

N = R. f(p) n(e) f(l) f(i)f(c)L 

N = the number of technological civilizations in 

our galaxy 

R.= the number of new stars formed in our galaxy 

each year 
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f(p)= the fraction of those stars that have 

planetary systems 

n(e)= the number of planets in each system that can 

suppc,r· t 1 i fe 

f(l)= the fr·a.ction c,f such pla.nets on t,..1hich life 

actually originates 

f ( i )= the fr·-:1.c ti on of l i fe--=-usta in i ng p 1 ane t':- c,n 

v,•h i ch i n t e 1 l i gent l i f e e •Jo l v es 

f(c)= the fr-action of intelligent 1 ife-bea.r·ing 

planets on which the beings develop the means and the will 

to communicate over interstellar distances, and 

L= the average lifetime of such technological 

c i •-.! i l i z at i on s. 

This equation has been used by all serious students of 

the subject, but in my opinion, it has been used to suport 

each person/s pre-conceived ideas. For example, Carl Sagan, 

1,,,1hc, fervently t.,,a.nt':- to bel ie1._.1e in extra-ter·r·e':.tr·i-:1.l 

civilizations, has assigned large numbers to each of the 

variables and has concluded that the number of civilizations 

i '=· 20 0 mi 1 l i on , ju=· t i n our· ga 1 ax::,·· al one • A mc,r· e 

conservative estimate would place the number at one mill ion, 

while the pessimistic judgment states that in effect we are 

alone. This range of opinions from serious students of the 

subject demonstrates that the Drake equation, while useful 

as a starting point, does not really answer any questions. 

I n f a c t , i t r· a i '=· e s mo r· e q u e '=· t i c, n '=· t h an i t a. n s.w e r· s • 
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The development of the field of radio astronomy in the 

1950s marks the actual beginning of the modern era of 

sea.r·ches for· extr·aterr·estr i a.l intelligence. The f i r··:a.t 

cosmic radio signals were detected by Karl Jansky in 1932, 

while he was studying radio interference from terrestrial 

sources at the Bell Telephone Laboratories in New Jersey. 

The first actual radio telescope was built in 1938, by an 

amateur astronomer in his back yard in Illinois. World War 

II saw great development in radio equipment which was 

developed for wartime usage, and after the war, there was a 

great burst of activity in the then new field of radio 

as t r on om)' • 

In 1959, the r·ad i o s.ear·ch for· a 1 i en 1 i fe wa.s. 1 aunched 

by an article in the British scientific jounal Nature by 

Giuseppe Cocconi and Phil 1 ip Morrison, in which they 

concluded that the easiest way to communicate across 

interstellar distances would be by radio signals. They 

suggested that we should begin our search by 1 istening near 

the hydrogen 1 ine frequency, which, they concluded, would be 

a f r· e q u e n c y k n ot,m t o a. l l i n t e l 1 i g e n t c i v i 1 i z a. t i on s • Th e ::,1 

realized that the hunt would be difficult and that the 

technical problems were enormous. The whole problem has 

come to be known as the Cosmic Haystack, in an obvious 

analogy to the proverbial needle in a haystack. Cc,ccon i a.nd 

Morrison concluded their paper with the following statement, 

which probably summarizes the thoughts of most 

exobi cil ogi s.ts: "The pr·oba.bi 1 i ty c,f s.1Jcces.s. is di ff i cult to 
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estimate, but if we never search the chance of success is 

zer·c,. 11 

The first serious scan for alien radio signals was 

started in 1960 by Frank Drake, whom we have already met as 

the author of the Drake Equation. A young radio astronomer 

working at the National Radio Astronomy Observatory in Green 

Bank, West Virginia, and working independently of Cocconi 

and Morrison, he conceived of what he called Project Ozma, 

"named for the queen of the imaginary land of Oz - a place 

very far away, difficult to reach, and populated by exotic 

being=-·" He began his search in the radio frequency that is 

known as the water hole, because it falls between the 

wavelengths of hydrogen and the hydroxyl radical, the 

components of water. 

In a dramatic episode, Drake became the first person to 

hear· radio signals fr·aom a.n extr·aterr·e·;;.tr·ia.l ci 1Jilization. 

Or so he thought. Eventually he discovered that the signals 

1.>-.1er·e not fr·om another· in te 11 i gence, but for tt,,10 1.>Jeeks he 

thought that he had succeeded. The story is worth telling 

in some detail, because it give':- us a glimpse of 1,o.Jhat it 

might be like when and if we do success~ul ly detect signals 

from a.nether· civiliza.tion. 

On the very first day of Project Ozma, Drake directed 

h i s r· a.di o tel e sc c,p e t c, a ':-U n-1 i Ke =·tar· named Tau Ce t i . I t 

was chosen, not only because of its similarity to our sun, 

but also beca.use of its pr·oximi ty - 11.9 light ye.ar·s - a 

stone's throw speaking cosmically. After six hours of 
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observation, Tau Ceti seemed to have nothing to say, so the 

teles.cc,pe r., . .1a.s. aimed at another· close sun-1 ike sta.r·, Eps.i lon 

Er· i d an i . 1,,..1 h a t h a p p en e d n e x t i s be s t t o l d i n Dr· a k e ··· s own 

Even today, 31 years after the event, one can still 

sense the excitement. "In less than a minute we suddenly 

heard something remarkable from a loudspeaker connected to 

the system. We heard a very intense, pulsed noise." 

beating regularly eight times a minute, a frequency not at 

all characteristic of naturally occurring radio emissions 

from celestial bodies, and it sent a chill of excitement 

through the astronomers. "We were all dumbfounded," said 

Dr·a.ke. "Could it be this easy? All you need to do is point 

to a random star and within one minute you get a signal that 

puts your receiver into overload?" Unfor·tunately, it tur·ned 

out to be not that easy. The signal disappeared within a 

few minutes. When it returned in 10 days, Drake and his 

colleagues were able to determine that the source of the 

nc,i s;.e v..1as indeed ter·r·es;.tr· i al, a.l though they ~,.1er·e never· able 

to determine exactly what it was. They searched both of 

those stars intermi ttenly for the next several months and 

never again heard anything remotely sounding 1 ike an alien 

i n tel l i gen c e . 

Frank Drake's problems with Project Ozma typify the 

difficulties that have continued to plague SETI scientists 

ever since: the difficulty of distinguishing real signals 

from interference; the prevalence of vast amounts of radio 

pollution, some of it from people who don't want to announce 
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their activities to others; the joy of apparent success; and 

the devastating disappointment when the needle in the Cosmic 

Haystack turns out to be nothing but a thorn. 

In spite of its complete lack of success, Project Ozma 

stirred imaginations all over the world, and radio 

astronomers every where began to listen to the heavens for 

alien signals. The ·:-ea.r·ch continue':. to this da::,1, and there 

have been some intriguing false alarms. One c,f the most 

i nter·e-s.t i ng is the so-called "l•Jol.•J! 11 ·:-i gnal, so named because 

the initial observer was so impressed with it that he wrote 

"l,,.Jo11 . .1!11 in the mar·gin of the cha.r·t in v,1hich it v,1a.s r·ecc,r·ded. 

This signal was found in 1977 at a radio observatory at Ohio 

State University, and it fit all the criteria for a 

communication fr·om an intelligent extr·ater·r·estr·ial 

civilization - it was unmistakably strong, it was narrow 

ban d , i t a pp e a. r· e d t o c c,m e f r· c,m a f a r- d i '=· t an c e , an d i t h ad a 

different tr-ansmission pattern than naturally occur-r-ing 

r-adio signals from space. But the "Wow!" signal was hear-d 

only once, and in spite of a dill igent search it has never 

been repeated. We wi 11 pr-obably never know what it was. 

Another- fascinating story of a SETI false alarm 

concern':. the so-called LGM ':-ignals. The-s.e s.ignals 1.1 .. •er·e 

discovered by a young Irish astronomer named Jocelyn Bell, 

who was working at a radio telescope in Cambridge, England. 

She discover-ed rapidly and regularly pulsating signals which 

appear-ed to be coming from a distant source. Un l i Ke c, the r· 

str-ange signals, this one did not disappear-, and soon other 
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such sources, now named pulsars were found. Nobody knew 

their source, and they were dubbed, only half in jest by the 

s c i en t i =· t =· , L GM s. , s t an d i n g f c, r· 11 l i t t l e gr· e e n me n 11 
, t h e 

classic science fiction aliens. The pulsars were studied 

for several years, and multiple theories as to their meaning 

were put forth, including the serious consideration that 

they in fact represented some sort of alien Morse Code. 

Ultimately, however, they were proven to be rapidly spinning 

neutron stars, stars so dense that a flea-sized particle of 

a neutron star would weigh a mi 11 ion tons. Although pulsars 

turned out not to be signals from extraterrestrial beings, 

they are one of the most important discoveries of modern 

astronomy. Their discovery illustrates that the search for 

extra.terr·estr i al life, even if it ne~.1er succeeds, VJi 11 

inevitably expand mankind's Knowledge of the Universe. 

One of the main problems with the search for alien 

radio transmissions has been in Knowing where to tune. 

Ther·e ar·e l i ter·a.11::,·· bi 11 i c,ns of r·adi o cha.nnel s in space in 

Furthermore, SETI scientists even have 

trouble agreeing on which direction we should listen. Many 

believe that , ... 1e s.hould s.pend extr·21. time a.nd effor·t l is.tening 

along the plane of the galaxy, because stars are 

concentrated there. Others contend that stars in our 

neighborhood our uniformly distributed out to a distance of 

a fei,,1 tho1Js.a.nd light ::,-··ear·s 2'.nd that ther·efor·e vJe :-houl d 

search in this area, because signals coming from nearby 
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stars would be stronger and thus easier to hear. The best 

bet seems to be to try to accommodate both approaches. 

So far, the most thorough and exhaustive search of the 

heavens for ife has been the META (Megachannel Extra 

Terrestrial Assay) program, which is run by Dr. Paul 

Horowitz of Harvard University and financed by the Planetary 

Society, which is a private organization of space 

enthusiasts. META has also been given a Sl00,000 donation 

by S t e t.J e n Sp i e l be r· g , of E • T . f am e • MET A u '=· e s a. r· ad i c, 

telescope that takes 210 days to cover as much of the sky as 

it ca.n see, c1.nd it use-=- electr·onic filter·-=· to split the 

incoming radio waves into as many as 8 mi 11 ion channels, 

each of which is analyzed separately. It looks at a new 

band every 20 ·:-econ d-=-, but e .._,en at that rate , i t tA.•ou 1 d t aK e 

4000 years to look at each frequency. Thus META tries to 

choose its frequencies with care, because some seem more 

l i ~~ e 1 ::,., th an other·'=· t c, be used f c,r· tr· a.n -=-mi t ta l of a. l i en 

signals. We have already mentioned the hydrogen frequency 

and the water hole. 

The r· e i s , h ov . .1 e v e r· , ye t an o t her· c om p l i c a t i on . Star·s 

move at very high speeds relative to each other, and this 

r·el a.ti ve motion chc1.nge-=- the fr·equenc::,' of an)' -=-i gnal, ju-=-t a-=­

the motion c,f a. police car shifts the tone c,f it-=- sir·en. 

This phenomenon is known as the doppler effect, and it means 

that if a r·emote ci•Jilization send-=- a. signal at one of the 

special fr·equenc i e-=-, by the time it r·eaches Ear·th, it v,1i 11 

have a distincly mundane one. Dr. Horowitz of course 
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r·ea l i ze-:. this and thus ha-:. adj 1J-:.ted the fr·equenc i e-:. he -:.can-:. 

in an effort to compensate for this effect. 

In October, 1990, the Planetary Society launched META 

II, which is based in Argentina and thus is searching the 

So far, after five years of searching, META 

ha.s found no e•.) i dence of ex tr·a. ter·r·estr· i al in te 11 i gence. 

Undaunted, Dr. Horowitz is planning a bigger system which 

c c,u l d l c,ok a. t 6 b i l l i on ch an n e l s a. t a. t i me • 

NASA also has plans to be involved in the search. They 

had or· i gi nal l y vs1anted to pa.r·t i c i pate much ear·l i er·, but 

funding for NASA to be involved in the search for 

extra.ter·r·e-:.tria.l intelligence wa.s ttn .... ,ar·ted lar·gely by the 

efforts of former Senator Wil 1 iam Proxmire, who had given 

NASA the dreaded "golden fleece" award for their 

par· t i c i pa.ti ,:in i n SET I • It required an intensive lobbying 

effort on the part of many people, as well as several years 

to convince Senator Proxmire and Congress that this is in 

fact a worthwhile scientific endeavor. Now, however, NASA 

has an ambitious program planned which wi 11 be vastly more 

thorough than any previous search. Their plan is basically 

a two-pronged attack. One prong is a survey of the whole 

sky at every 30 Hz-wide band between one GHz and 10 GHz, 

1;..1h i l e the c, the r· , .. •.Ji l l u t i l i z e -:-ome of the ~,,,or l d ·' ·=· best r· ad i o 

telescopes to take a long, hard look at 700 or so nearby 

-:.tar·s which appear· suitable for· Ea.r·th-1 i Ke planet-:.. NASA·'-=· 

search is scheduled to start on Columbus Day, 1992, the five 

hundredth anniversary of the discovery of America. 
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Not only are we listening for signals from other 

civilizations, but we have also sent messages of our own. 

Perhaps, someday, some other beings will find our 

communications, which have been 1 iKened to a letter in a 

bottle which has been tossed into the ocean in hopes that 

somebody on a distant shore will find it. What have we 

sent? As I have already mentioned, we have attached 

messages to the Pioneer and Voyager spacecraft, including 

the Chuck Berry recording, which we hope will some day in 

the far· di st ant futur·e be i nter·cepted by alien 

c i 'J i l i z at i on s . In addition, we have been broadcasting radio 

and television programs for about seventy years. These 

i nad• . .iertent commun i ca.ti ons ar·e not1-• tra.vel ling into c,uter 

spa.ce a.t the s.peed of light, and the;, .. could be r·eceived by 

an>,· i ntel 1 i gi?nt civil i za.t ion v,1i thin seventy light years of 

us .• Oni? c.~.n c,nl::,1 wonder· at the r·eaction c,f an alien 

civilization as they ri?ceive signals from our most popular 

television programs! 

We have also sent at least one deliberate radio message 

to space. In 1974, scientists from Cornell University 

broadcast a signal which was beamed to a group of stars 

Known as the Great Cluster, 300,000 stars in the 

c on '=· t e l l a t i on of He r· c 1J l e '=· , 2 5 , 0 0 0 l i g h t ye -8. r· '==· a1,,.1 a.>' • 

Fundamentally, this message described who we are, what we 

look 1 ike, and where we are in the Milky Way. Obt.J i OU sly' 

nobody expects to hear a reply, but the mere sending of the 

message is an act of fa i th that , i n fact , v,1e ar· e not a 1 one. 
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One might reasonably ask why, if we are not alone, we 

haven,.t heard from or contacted any extraterrestrial 

civilizations. This question is known as the Fermi Paradox, 

n am e d a f t e r· t h e f am e d I t .a 1 i er. n p h ::,-·· '=· i c i =· t , En r· i c c, Fe r· m i , v-J h c, 

initially raised the issue. Basically, the problem can be 

stated as follows: "If they are there, why haven't we heard 

from or seen them?" His answer, which we will explore a 

1 i t t 1 e l ate r· , i =·, s imp l y th a. t we h a•,i en,. t hear· d fr· om an::,-·· 

extraterrestrials because they aren'°t there. I think that 

this issue needs to be addressed directly, because it goes 

right to the core of the entire subject. 

In my opinion, one reason why the search for 

extraterr·estria.l life has pro,,en to be so difficult is 

simply the vastness of the Universe. As one observer 

stated, nobody would have been disappointed if the Milky Way 

Galaxy, with its great size, had been the entire Universe. 

Galactic distances are measured in light years, and a 1 ight 

:>1 ear· is defined a.<:. the di s.t.ance in v . .1h i ch light tr·a.vel s in 

one year. The speed of light, which is also the speed of 

radio waves, is 186,000 miles per second, so it is easy to 

see that er,ien c,ne 1 i ght ::,,·ear· is -:<. di sta.nce that is t.! i r·tua.11>' 

unfathomable to humans. Fur·ther·mc,r·e, the speed of 1 ight i:-

a cosmic speed limit; nothing can travel faster. The Milky 

Way is roughly 300,000 light years in diameter, and it 

contains hundreds of bi 11 ions of stars. The astonishing 

fact is that the Milky Way is but one of hundreds of 

billions of galaxies. in the Universe, ea.ch of , .. •Jhich cc,ntains 

33 



hundreds of bi 11 ions of stars. Practically speaking, 

therefore, the size of the Universe 1 imits our search to our 

own galaxy. Other galaxies may be teeming with intel 1 igent 

civilizations, but we simply would not be able to observe or 

communicate with them. 
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I t i s e as. y t o -:-e e t ha t n o ma. t t e r· h c,v,1 man y i n t e l 1 i g e n t 

civilizations there might be in the Milky l.,.Ja.>', the l ikl ihc,c,d 

of their conversing with one another depends heavily on the 

L, or longevity factor in the Drake equation. Because of 

the distance between stars and the size of the galaxy, the 

Dr·aKe equation sugge:-ts that civilizations are separated by 

at lea:.t h1Jndr·ed:. c,f light )'ear·s. Centuries would pass 

between the sending and receiving of messages, so a 

civilization would have to survive for a long time to even 

begin to communicate across interstellar distances. As an 

example, our civilization has had the capability to transmit 

messages by radio for only about 70 years, even though the 

Ear·th i =· 5 bi 11 i c,n ye.='-r·s old. Thus only c iv i 1 i zat i c1n:-

wi thin 70 light years of us could hear our signals, no 

matter how advanced they might be. Therefore, in order to 

carry on any meaningful communication with another world, 

any civilization must have :-ignificant longevity. l"lhen one 

considers that the nearest galaxy to us, the Andromeda 

Galaxy, is 2 and a half mil 1 ion light years away, the 

impossibility of intergalactic comminication becomes 

appar·ent. 

There is also a group of astronomers and cosmologists 

i,, . .1ho believe that v,,e ha,,e not contacted a.ny extr·a.terr·estr· i al 

c i ,_, i 1 i zat ions fc,r· the simple rea.sc,n that they do not ex i ·:St. 

Tulane astronomer Frank Tipler, as wel 1 as University of 

Virginia professors Robert T. Rood and James S. Trefil argue 

that si nee we have not been visited by an a.lien 
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c i • . .1 i l i zat i c,n, they simply de, not ex 1 ·=-t. Their· vi ev . .1 is tha.t 

any intelligent, technologically ad• . .ianced cii.1iliza.tion t,.,ould 

ultimately begin a program of space exploration, even as, in 

fact, we have. They further point out that it is only a 

matter of time before such a society would exhaust the 

energy resources of their home planet and thus be forced to 

set out to colonize space. Such beings would become 

permanent spacefarers, and they would not think it unusual 

tc, spend their· en ti r·e l i • . .ie·:- in l ar·ge, tr·ave-1 l i ng sp-c1.ce 

=·ta t i c,n s . For us, interstellar travel seems improbable, if 

not impossible. A society of space colonists, however, 

might view things very differently. Such beings would be 

bor·n, live their· 1 ii,ies;., and die in -=-pace col,:,nies, ne•.Jer· 

having seen their mother planet. Their autonomous space 

probes would use materials en route to fuel and rebuild 

themsel,ies. At 100,000 year·-=· per· interstella.r· flight, and 

1000 years to construct each new probe, a single probe would 

take 300 mil 1 ion years to send a descendant to every star 

system in the galaxy. If ;~··c,u a 1 1 ovJ 6 bi 1 l i on year·=· fr· om the 

for·ma. ti ,:,n of a. pl a.net tc, the ti me its in te 11 i gent specie:­

beg ins sending out probes, this line of reasoning projects 

that we should have heard by now from anyone whose star 

system is more than 6.3 bill ion years old, the- age of about 

half the stars in the galaxy. Thus Frank Tipler concluded, 

"If -c1. civilization appr·oximately at c,1Jr· level had ever· 

existed in the galaxy, their spaceships would already be 

her·e. Since they are not here, they do not exist." 
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There are several possible answers to this line of 

r·ea.s.on i ng. One possi bi lit:,' i =· th.:e.t the:>' have been her·e but 

didn't see anything that interested them and so they left. 

Perhaps, the galaxy is too big and not old enough, so that 

aliens haven't had the time to get her·e yet. 

Others have suggested that interstellar colonization 

might be much more difficult and take much longer that 

Tipler, Rood, and Trefil think. Not only are the stars far 

apart, but the real history of expansion would not be in 

s;.imple, -:.tr·aight 1 in€'=·· Thus. it 1.,,10uld be unr·e-:i.l istic to 

believe tha.t one ·:-pa.ce colonizing societ;.,., fr·om one pl a.net 

1.1.Jo1J 1 d •._.1 i -=·it ever·y -:.tar· in the gal ct.XY in c,n 1 y 300 mil 1 ion 

Pe r· h a p s t h e r· e a 1 an s.1..v e r· i =· t h a t i n t e r· ·s t e 1 1 a r· t r· a. v e 1 i s 

impc,s:-i bl e, or· at 1 ea.st impr·act i cal. For· one thing, 

i n t er· =· t e l l a r· =· p a c e m i g h t be f i l 1 e d 1 .. \1 i t h deb r· i s t c, c, s.m a l l t o 

be seen, but large enough to destroy a spaceship. Most 

astronomers believe that 90 per cent of the mass in the 

Universe is not visible, and certainly at least some of this 

missing mass might be in particles large enough to do Just 

such damage to space craft. Additionally, the economic 

constraints are staggering. If one considers, for example, 

the amount of energy that it would require to send a space 

craft to the nearest star system ( four 1 ight years away), 

it immediately becomes apparent that the energy required 

would be almost unobtainable. A one hundred year trip(at 

.04 the speed of 1 ight, which is 7440 miles per second) to 
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that nearest star would need enough energy per colonist to 

support 200,000 people in the United States for their 

1 ifetime: .• Even for our profligate society, such a 

commi ttement would be overwhelming, particularly when those 

people who were left behind, and presumably paying for the 

tr·ip, v,1ould reap no benefits in their· ovm lifetimes. 

Furthermore, it is not at all obvious where that energy 

would be derived, since for interstellar travel, solar 

energy would probably not be available. 

There is also the theory of anthropic cosmology. There 

have been books written on this subject, so it is difficult 

to summarize it. Basically, the anthropic cosmology school 

states that the entire Universe exists for us and for us 

alone. This theory is based on what are called cosmic 

coincidences, namely that if the Universe had had Just a 

1 i ttle less mass, a.nd if gr·avi ty had had Just a 1 i ttle less 

attraction, the Universe would not have survived long enough 

for us to have evolved. This theory further states that 

because it has taken us as long as it has to develop to our 

present state, it required the development of our entire 

Universe merely for us to be here. Fundamentally, the 

Anthropic Principle contends that, because we exist, the 

Universe must be the age it is, and it must just be big 

enough for· U=- and only us - to come into existence. 

There are, it appears to me, several fallacies in this 

a.rgumen t. In the first place, although the cosmic 

coincidences may be true, their existence does not preclude 
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the de1.-1 e 1 opmen t of 1 i fe somet>..rher·e e 1 se in the Uni ver·se. 

They merely state that these coincidences were necessary for 

our appearance. Additionally, this argument seems to be the 

Ptolemaic theory dressed up in modern terms. Once again, 

according to the anthropic principle, the Earth is the 

center of the Universe. Surely it is not unreasonable to 

thinK that a universe with hundreds of bill ions of galaxies, 

each of which contains hundreds of bil ions of star, might 

have plenty of room for many diverse creatures. Cer· ta inly 

the entire thesis of this paper is that there are probably 

other civilizations out there and that we should attempt to 

find them. 

Finally, we need to address the question of the impact 

tha.t the di scover·y of e>itr·a.terr·estr· i a.l intelligence t>..1oul d 

I well remember the first landing of men on the 

Moon in 1969 and the unifying impact it had on all of us. 

For one brief moment in time, human beings around the world 

were united in their humanity and we all realized that we 

really do live on an island in space. The planetary 

encounters of the Pioneer and Voyager space explorers also 

excited our imagination. We realized that not only were the 

spots of l i gh t i n the s~: y r· ea l pl a.c es , b1.i t th a. t c,1.i r· own 

Ear·th i:- indeed a 1.Jer·y unique -=-pot in the ::;;ol-~r· Sy':.tem, if 

not in the Uni ver·se. The con ta.ct ,,.., i th an in te 11 i gence fr,:Jm 

another world would have an even more profound effect. It 

would change our lives and our view of the world forever, 

even i f i mp er· c e p t i b ]), at f i r· '=· t. 
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Because of the vast distances involved in any contact, 

the assumption is that any civilization we may encounter 

would be more advanced than we, and that therefore we could 

and l-\lOtJ 1 d 1 ear· n man>' fun da.me n t a.1 tr· u th s. fr· om th em. Peter· 

Schenkel, in his book ETI: A Challenge for Change 1 i terally 

rhaps.c,dizes on the possibilities, He be 1 i eves that an;,· 

extr·ater·r·estr· i al c iv i 1 i za.t ion that t .... •e 1-"101Jl d encounter would 

be so advanced as to be able to give us the secrets to 

ending war, poverty, disease, and even death by natural 

Carl Sagan also believes that such an encounter 

i.,,1ould be that bene-ficial, .:1.lthough he i':. car·e-ful not tc, be 

so optimistic. My personal bel ie-f is that, although such a 

civilization might be more advanced technolgically than we, 

there is no reason to believe that they would be any Kinder 

or wiser than we are. 

Would the discovery of alien intelligence lead to the 

kind of clash beti.,Jeen s.cience a.nd r·el igion that the 

discoveries of Galileo and Darwin caused? One would hope 

not, for· ther·e is rea 11 >' no need for· a. cc,nf l i ct be ttAJeen 

science and religion. It is. cer·t.ainly nc,t, in m::r' mind, at 

all incompatible i.,,1ith the pov,1er of God to imagine that He 

would choose to allow the development of more than one 

planet that. su·;;ta.in':- intel 1 igent 1 ife. Tc, buttr·e·;;s this 

1 ine of reasoning, I need only to quote the following prayer 

from the Episcopal Book of Common Prayer: "At your command 

a 1 1 t h i n gs c .:r.m e t. o be : t. he v as. t. ex p an s. e c, f i n t e r· s t e 1 l a r· 
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space, galaxies, suns, the planets in their courses, and 

this fragile earth, our island home." 

There is no doubt, however, that any communication with 

an other worldly society would have a deep and lasting 

impact on us. Its effect could be both positive and 

negative, a gigantic stimulus and a demoralizing revelation; 

it could stir both hopes and fears on an unprecedented 

scale. It could involve us in a dialogue of centuries, 

bringing an incalculable richness of knowledge, physical 

instuments, and cultural growth - thus opening the door to a 

galactic society. On the other hand, it could wreck our 

cultures and endanger our survival. In either scenario, it 

would be mankind's greatest adventure. 

The consideration of contact with extraterrestrial 

intelligence has also raised several interesting legal and 

quasi-legal points. The first consideration is how to 

announce the first contact and the context in which that 

signal would be placed by whoever would be the announcing 

authority. One of the most important issues raised has been 

the question of how we would respond to such a signal, and 

who would do the responding, thus, in effect, speaking for 

the entire Earth. Consequently, there have been many 

recommendations that we develop now an international code of 

conduct with extraterrestrial 1 ife on behalf of Earth for 

the purposes of sharing and extending knowledge. There is 

also the concern of how we should respond if the 

extraterrestrials pose a threat to human heal th and peace. 
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Thus far, there has not developed any universally accepted 

code of conduct fc,r· dealing t,.Ji th a.lien ci~1i l iza.tions, should 

they be encountered. 

Fi n -:i. l l y, t,,1h at i f , i n fa.ct , 1,,.1e n e •.J er· mal< e contact l-\1 i th 

extraterrestrials? Even if all our searches, including 

NASA's very extensive project scheduled to begin in 1992, 

fail to find anything, it would not mean that mankind is 

alone in this galaxy, let alone the universe. It I/JOU 1 d t-~.ke 

a negative result from a search a mill ion times more 

thorough and sensitive to rule out the possibility of a 

civilization 1 iKe Ear·th's existing anyv,1her·e else in the 

Universe, and even then, we couldn't be sure, simply because 

of the time lag involved in sending and receiving signals 

over interstellar distances. F c,r· ex amp 1 e, i f a c i vi 1 i z a. t i ,:in 

only 10 light years from us did exist, it would only have to 

be 100 years behind us technologically for it to be unable 

to send a radio message to us or to receive one that we have 

sent. When we consider that the Earth is 5 bi 11 ion years 

old, 100 years is equivalent to the snap of a finger. To 

quote the SETI scientist Martin J. Rees, "The absence of 

evidence is not evidence of absence." If, however, after 

decades and decades of thorough observations, we gradually 

come to the conclusion that we are alone in the galaxy, we 

would certainly have strong evidence of our importance. I 

hope that with this r·ea.lization v,1c,uld come a gr·eater sense 

c,f humility a.nd r·e-:.pon-:-i bi l i ty in c,ur· dealing-:. with each 
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other and in our utilization of the resources of both Earth 

and outer space. 

Tonight, I have tried to address the issue of whether 

we humans are unique in the Universe. To the question,"Are 

we alone?", I can only answer: "I don't Know, but I have 

this fantasy that hundreds of mi 11 ions or even hundreds of 

bill ions of years from now, we will receive a message that 

says,"We have found your Voyager space craft - Send more 

Chuck Berry!" 
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