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Y.irs Schli1 b~.gan by stating a defini.tion at "life." It must f'ulj'ill 
tuo ccnciitio:as. Firnt, i·t eu.Et ba cltami~ COl!\Plc% (cm earth the rt:;.in illgre­
aitlD.ts ot tbic:: c~ltlxi·.;y are e!!rboll, ~gen, lcydrogon, end nitrogen, with other 
ele.mento in t~u.c::e e!::ll\l!~s). secima., lite must derive ite energy fro?:l cheat.cal 
procasseaJ or& C!.:C..rth \Te aeo thI';:e suc:h processes at \1ork: fermentation (ono­
ce.Ued orgenitmnh ph.otosyntJ:les1s (plo.nt life); mld combustion (com,pl.ft an::.malo). 
For intelliGEmi. b3in!~S !apabl!: of ~ travel~ it. seems os it l1e must h&vo s. 
creature that \.'.f;(!)S cc itustion .. that is, the co:Dbinat1on or m;vLJ;en v:ttb ottii;tr 
elamnte. 

Mrn. Sch:l.ffmazm t.ru?n p:i:esented current acientif'ic Yi- r3 e'bout tha onain 
Of the ~le.r cyutem l'.nt1. Gr lli'e cm~, based OD :J.4e:ls and. theories vorked 
cut durinB the past :is ;raars. In 1~>41 ~ Spitzer proved that all previous 
theori~s of the orit;:!.l1 of the planets from the sun ver-a UilGOlllHi; allli about the 
~ ti!oo a~ theot-y t1as w1~d cut by ~n 'ilcizeaecher and Kuiper. This the­
ory~ use cJf the :1tl!slies 1n turbulence \11\ich ha;\'e beml a.."D'.Pll~ successfully 
to gases, to e~, to oil 1n the Big IDeh1 and to interst.eUa:s· :tter. lb ser­
ious objection to t1w theory has been raised 1n 15 years. It postulates that 
·Gl:le solsr systen befY\ll as a huge globule ot e;aa1 cold and dark, perhaps one 
light yoor in die.meter. probslil.y causod by the turbulence ot interstellar mate­
rial.. '!Odey' fl astronm::~rs caI! see aim' lar objects elsmmere 1D ·the uni 'Vm'se -
huge da1'1t maoon ailholr.Jtt.ecl ogainst bright nebulae; that is, the aam3 process 
'that tort104 om· sol.a?. a..7stem appears to be g01.ng on elGeVhere in ·i.b,e l.Ud:ver.-oe. 

Under the opetra·~um ot its own gravity., this bllgQ mss contracted and becams 
hot; at its center, hot enough to tom the sun. But not all ot it vent into the 
sun.; at varioun distanoos ~ the center, smuller eddies tormd, condensed, and 
beco,me hotJ theoe •aS4:is ot matter lrere the mw •ter1al tor the planets and 
their moons. The eddy that becam the earth tormad at a distance tram the sun 
~,.here tho teDu>eratura :1.s that Of' the mal.til2g point or ice - an impOrtant tnctor 
in the 1>0ssibili ty o~ :u.te' s or1g11Jet.ing on earth. 

!Ille :imon.11 llmemr:i seems to have gott.¢n "stuck" at ~ point .ln. this process; 
tb.ue is still ll23 va3.eaaic cctivit)· cm the i=on, apparently, but on the \mole 
it seas to oo :l.n tho F.:3m3 stete ~ th!lt the earth vas about wo billiu:i.i 
years a.ea. ~ eartl1 ':':Ml le.rge eD.OU{il to hol.cl an a"tzosphtlre • Meteors striking 
th.9 esrth vent :into ·atrJ G'trJOsphere 1-ath$r than into the ground. Furtheim>:reJI 
the a'tm>sphere ~t tl'3t the process or <J:t.'Osicn by rain end m.na. could go on 
{and at o. t~ uhan th.cire lms no vegetai;ion to delay this erosicn). 'lheretore 
there nre wry feu "lo:isU" ~teor cratera known on earth; tvo h&ve ~en found,, 
om in sou.th Africa and one in a<anan.v. 

On the muonll by ~~trast"' the aim>spher1c molecules escaped. ·oece.u.ae of the 
t:-e.J.kar gl."avitat1onal pnll. larger msteors headed ~or the noon ~rould hardly be 
GJJ)v~~ dcri:.'ll a t all by ~e thin a~spbere; they would creah quicltly on the sm."'!ace, 
t:.ni their cne>~c;y lrould be dissipated as heat. If' the mofln wero just ebout at 
_ts smlting pniut, ~ch ~teoi• lf-Ould mel.t about as rnieh l.o.va ea ,.to O't:fll mass. 
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The reoul°'ing lava loke11 tro'Uld ecol. qui~ on top, wry ~ nndernea # 

kng before 1 t cool m.,, another meteor vould crssh, r,,~iting anothor cre.tt?r. Thia 
happened so often i iat parts of the moon I&OW 1cok like mi o ... >:-sized. th·i.tibJ.e. Tl 
le st big ~teOX' (d!:n.uster eat:Ui:=.tcd at cbaut 100 kila.2terG) era.shed in M<::l~ ;rm .. 
briutil., crea.tin~ n t.~dolls f'ler.v; el.mat owrything ·u·o ooe e.s the '"fa,!e of' the 
?I.ell 1n the l~on" it 'the result of this ~tc:>r. Ona of th~ last cratora formd 
was Plat.ci; tLUd the changes in this crater are probably not f1n1shod ~t. 

Th.ere io an. int.:Jrosti.ng co!l1'1.rc3t101l of this cc:Jbin3t1on z::tteor-vo:Lcan1c 
tb.ecry or the oriBiJ1 of the cro'te~s on the mmi. Since bollistica use J tb.c smoo 
mat.hmllaties a.a aa'trt>,1UJl'1y~ during the imr rnny astro.N>:!3 s tomld. ~1veo vorku 
:i.ng on bellistica. One of these uaa Dr. BeJ.asnn,, uho \ms ot~'i.ng 'Com> craters. 
For oocurity 1!\..~BOns1 he c:o'Ul.d I!Ot pub.\ish a.ll hia reaulta, but he 'VOr.·~ out a 
relationahlp bawe · 1 the dismater of a crater and its h3igbt. He plotted tbia on 
e lo~itbm.1.c acu.lc, and got c 6troi@:>.t-line correlatib::i hs'tkr n the tiro f!gurca 
fc~r bmnb eru.ters. \pplying tb.iu to 113tool!' craters on the earth vas di.~1cult; 
because tlw wm.ct fupth is lmc;m tor only four ot them.; but theao tour cra.ter.s 
shmred e1~ctl.y the Stime relationship as the bOll1b craters; F...nd the craters on th<.l 
ECOD • for nll of lfuich it 1a possible to lti!aauro the lbpth quite uccu::s.tely -
al.GO fell along t.bc1 63.l'O Etra1sh t 11.r.w. 

Mea.1ruhile, th~ a'tmls.phere of. tho earth about this period we.G ~:zed at 
hydrogen, perhaps om:e helim:i,, mtbnne1 nm:mn1B,, and water; probably m> tree 
oJ:ygen, psrhaps B B'm1J. amount. of curbon dioxide. ib.e in!portent thins is that 
t11oso me.ter:lale, in coribin.!lt.1onn, \!ill of themselves tom em1no acids. It bne 
bE·cn done ill the lt1boratory; J>r. lJroy bGil Olrl of his studct>.ta esseabie these GUb­
cte.nesE in a cl.o3Q:d circuit, and sent eJl electric discharge t.hroush it. A ueek 
l&tor: testa abcr.scd th.at em.no a.c:ld.G had bea fol1:t!d. Earth vas 11t~l:e a huge 
laboratory, with b:f.Uions or yenrs to cn.rr;f out the ~ericnt. 'Jlte electric 
a.isc:.is.rge we p1"0v.f.4ed by thundersto?fls end by ul tre. .. violot rays t'rcm the sun -
lit:tJ.e or no ozcao lms 1n the a1l:J)sphcro t that time to Gtop m"4b. rays. 

~e~se aminO acib dissoJ.ved in the oceNl, wich cnn be described,, in thoso 
years, as a "thick or~ic soup . n '!'he proteins tomed from tho ti.m1no acids then 
CCJt3 toge12lr!r to :l'orm life; tron than OD ol'Olution could teke owr. Qrgc.niamc; 
l.\ved by tel'D!llt.3tion; photosynthesis °bo87"..D to libezate o~gcn fl'dl carbon di· 
o::j.Qa i f·l nal J y t11e: ~ vas f'rco e»tygen 1n the air, aJJd the ec.rth could b3gin to 
ha~-e the lr.1D4 of J.ifc that "18 lmOY most about. 

Hm1 long did this take'l The ago of the entire univeroo seems to bs about 
10 billion years, and since the ol4est rocks on eert.b. seem to ~ about 2 billion 
years ol.d, the car~ itself ie presu:::nbly ~~re be-Ween ~ 8ltf. 10 billion 
years. ~e be Sinning of' the Cersbrian epoch '1aS a ere 500 Dillion ye~?'s ago; 
this in vb.en foosi..1s be~ to Dm>eer - slwlls ~ uhieh heve been able to vi that.and 
tbe rock prossures:i because they cro tnde of carbonates; but you C<.\llllOt tom 
oorbonates un.tU tllar.e is carbc11 dioxide in the e.i.r. 

HD".: BnJ1Y other et.er~ could have pllmets with i.n·eelligcnt lite~ It used to 
be tb.1>U£9it that planets are c. very rare occurrence - perhaps 1000 in our salmcy, 
mt mnoe. ie Jla'if balicva that t.hey can be cueh comt:OOl'!"r then th1s. Ue can mke 
a rouf91 est1!?3tc of th.a numbers,, as shtnm in the fol.l.cm1.ne table: 
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t1L2; • ::r. 'I: 1u our eJllmq 
If hel:t at those ha t ~-rt crae plnmit,i; 

tl.l.O!"e a.re 
If 2 pcn"Cent ot t.b.c:Sil pl!mtttl3 have a. t.tE.:.~ 

mt\D."e suit'.lble for "l.1: e"' u there are 

If 1 percmt of 
ha "intall 

i ,ooo~ooo 

500,000,000 ~[ 

10,000,000 pls.Ewt1 ui't 
"1:1.f'e" 

~tte?: tbero 100 000 tu al."CJ\mi1. @tn" ~.t not. 
noo.r t.be earth. ~ ot tor to us 111 izm.oib.lc {1.4th t ) to tll 
~J ~ Centcun, 'Wh1eb 1a ~t.b "mar" (4.3 lisbt ~) &DU vieiblo, u a 
dou1>l.v stG.r9 m2d sq ~t of' a~ ot£ir w1Jl4 be so bot at tmes that Lt 
~ ·.ml 1kely tm.t ~ ~ stm-t tbere. ~ Cent4ur1 docs m n th1 n1 e 
,l>Ollmlt, but this is o. very ~ G'tu'. 

No other planst.c Im ~ 1c tJie u;:i \ rec s 
oovaral. are a"'"~ sucpoctd to ~ ~:-egu.'.brity 1D the Ol"bi :.e o ~ 
their "mms," Wt it 'tlikco lm1g ~ Cb tion of t.1ltase stars to pl"'Cl te 
that their t10D 1a irrcgule.r, ir.d.icating tJ1o cz:ia'Wliee err pl.e • 

But as18..e ~tho ~ lbat about tllo ottwr bc41eo Sn cur ayu .. 
tco a.s sUiteble for lite? On ttio outsi&!l of the swJ th.a cool.esrt opa~c ere ~»GO'> 
4e~s ee.ntigmde. The ~ iEJ EUCb hotterJ c.t.ceic msrgy, vb1cb the aUJ. ic 
tmwn to pns4uce., 1s n:it ~ t ~ ture 6 111111cm degroe1 .. 
~~, tite ~t at tile mm, !tea.po ftL ~ ~ tho nm, 

the ~ture of ~ ~ or th9.t o14o le a rt. 650 greGs. OD th• 
Oth3r ai.42 it 1a B9 co14 a intenrtel.Jar sp3CO. 'lllerv ie DO tmUeotit:D Gr Jl 

e.-Qaopben. In tho ZC!la 'brtttreen 12.at and =1c1 it ~t Just bZl po o1bl.e to ~ 
e. rocket r.'ll1p • 

Ao "tor ~ ts1 their orbits Q1'9 t:m ccceAtric to life .. 
times !lC&r tho 11\m~ far it.. All. tt-.e llitea ot t.'1lc 
~ ere too , em are the coteroW&; tac J~at o.t is 20 • t.o 
!ioo miles in 41ABlter. tt a 1e tm . tc bol& ml sphe 11 11 ~ 
rmhatancao are poooiblc o Liqu:14a "boll a-~ ~ boditJo flt a veJ2!7 lorT · 
pe ture . (W ~ Us :t 67 4e s ~t cm~.) 'Ihe JIDOD11 e.a art; .tat, 
h& ma: ophe;e, and p :!icy U(J veter malaes 1D ~ cavarna. 'J!li 
1 't'Cl.c:mic ectiv1t7 11 but if~ is rfl.1fc" it 1e ~ ~"16 
JIC;rf) elabor&'b! tmm 6 O'l!fl cell$d ~ 0 

Of tha lare,n fi!t th3 ~s,, Titan (Batu.Ht.) bl tU a m aia\$1 areJ 
pl'O'ba~ ~. 'l'tt'o ~ J\Wi't;erO 19 f'our Jar~ llDGJl8 proba,bly ha iceg b:Jt 1 .0 
G ~I the Other 'tTJO too c:oliio QQ tho fj,; outer plamrtia11 Cd 

sure ~ the outsid: ~turee ot their a sphM'E!oJ v ao mt lmW' 1 lv!.t 
the "~~ Gtteot" 11 Vi.th rMYth!me 01: • OD JV;p1ter the vorst d::tti• 
culty is its bl.1gle as the pm;:,oure voul.4 sl.wih ot ~ . a. 
ciJ.oraim. 1n ~ mithlme. is a lat ~ t.er. b"oze.n0 is o. er ct 
eal.14 NCkJI but VC!l de D:tt. lmlRJ Il.7'.f far ®'.m in the c.iacspherc it ta.. On 
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story, but; th c eve coldc•1 t:rhe.n up!t r ~ tm 

ot o · •·u ez: , becoue its ct.et ~1 ty id less ti an that r any ot ;r 

th solar yet.G , and the fam'Ott.G rings are 111 cbably 'Jarticles :lf 
ice. Pluto, th os di .. ta.nt planet, i.s colder than all tl e rest, wid s~:ma to 
ha.v no ato.o~phere. 

This eli :in.ates everything in the solar oyate:n except Venue nnd Mars. 1enus 
ia one b~ qucation-ma.rk.. Its curtain of clouds never thins ar dinappesrn; we do 
not even kilOi t period. of rotation. The clauds shw nothing but carbon d1 nide 
( co2 ) • Dr o tlr said that if there ra.e ever any water on \ enus ~ by now i 1; all 
combined vi th the C°'l to farm carbonates; that is, the rater is aJ.: locked up in 
rocks, and Venus is e desert under ell that cloud.. Thia }l(,s not hnppened on earth 
because m? have a. state of equilibrium; the ca2 is used by the vegetation On 
Venus there is too r.r.icb C02 far <?quilibriU!Il; therefore, n::> i-Jater. But Ilr Uhipple 
and Dr. Mera l have recently come fcrva.rd ui th an al te.rneto theory. Venus may be 
all water.. :r. co~ then Venue is pelagic; all. life is in tl 2 <>ceann, 'With probabl.r 
very little photosynthesis; for i)hotoayntheGis producee o~ g~n; and we caunoc de~ 
tect ~ oxygen in tbe atmosphere of VemlG. 

There is no curtain e.row:xl Mars; the at"ll!OJphere is ve y clear a.lso •er / th1 1 
' Slice off our o.tmosphere at 10,000 :feet., take out all the oxygen from the up~ 

slice, and ·&he.t pat't will be much like the air on lms. Ml..z-s has name wa-oor; the 
polar ca.pa m·e frozen vater, probably not very thick. Thei e are no ponds. pcol 1 

or oceans 1 but th ... re ic \rater Ye.por, because the polar capn melt in the M irt an 
spring; and a "wave of qu1ckening11 then moves from the poJ.e to the equat01• a:i the 
icecap recedea, nnd. the color of the pl.a.net becomes gt"een or choco1ate bro'\r."D, Dre 
the green denote vegetation'/ From c11tG1.de the earth, the oahare. '\:<.nlld SPI>ear 
br16hter than Canad.a, bec:ausc 'the vegetation in Ce.cada a.bactrbs aol.n.r heat (frJr pho 
tocynthesis). wbile deSCJ t sand reflects it. If lfJlrs he.s 'egcte.tion we oughG to b 
able to detect chlorophyll - vhich ve do not a.~; end we ought to observe a ai~..e 
tem1:>ereture on t.he i·ed parte of the planet1 which a.re. pree1 mably the pa.rt::; without 
vegetationo Inatead, 11e find that the green parts 0£: M.nec a.re l"ctitally hotte~ tha...11 
the red parts. 

Evu-y book rill gi ''e you a different answer about kc • 'But :ven if t.bere iu 
life there 1 t is almost certainly a. dying pla.-:iet.. Intellige:at an<( ing:.?m oUJ beillGs 
migh'i; b able to provide themse1vea u1 th a1r by same means: but hem would they- pro­
Vide food? 

The only repa:r so far on the 1954 obsa"1at10.ns of Mat s i a ccond.-l1anrt one 
about e. mee.Ourement of tempei•atures made in Ru ia.. In 19! 6 Y...srs "1111 be clo.,er 
to us than it hs.a been sincE i924, and astronomers vill continue their i!ltenaive 
Gtu~ of these problems.. They l1ope to be sole to take mm~es - w~.ch vil: halp g.ct. 
ar~ i;he problem of our own shi~1ng air - and to use th..! elea·..;ron te escopa,. 

In the que tion-and-a.nstrer period that followed her ~.iu talk,, M!"s. Schi~ 
enm ered a n.umber of question.a £".:bout 11.ars. Referring to tl e "cana.::.s, u sh£> said t.:<ta.t 
it is still debated. 11hether theue ere raal, objective mark~ngs. They do app:?e.r o 1 

same photo~aphs; out the 1nt0rlll"eta.tion of' the mm·kinga it. in doubt; it . fl nooai 1 e 
that :.L'ilm, l!ke the htunatl eye / blends separate spots or mm ks into Beemingly stre; ~t 
linen. Hmrever, the "t-Jave of qi.dcken1nc:! 11 certainly does i'ollm;· the "ca~s." Sm 
sta: d that there is som"' evidence {ccmt. paae 5) 
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of a farmer oxygen age on Me.rs, since the red parts of the planet may be oxides. 
The suggestion vas made that since desert plants and animals on earth have adapt­
ed themselves to life Vithout vater, life on l>m's might have e.ccanpllshed the 
same thing. Mrs. Schiffmann said this vao possible, especially since ~ Mar­
tain race vould probably be mare inteW.gent than ve creci She al.so suggested 
that CSI members read Sty and Telescope tar Fe'tJrumty, 1955, vhich contains (in 
addition to the article mentioned below) an m-ticle about gray clouds and bright 
flashes ("explosions"?) on ltlrs. 

A member of the udience asked whether aatronaners would concede that an 
intelligent race 10 mlll.1on years old might have succeeded 1n traveling faster 
than light. Mns. Scbiffmaml pointed out that this ps.rt of Einstein• theaey -
that nothing can go faster than light - bas never been questioned by scientistso 
A tume.mentol diffl.culty is that any body traveling at the speed ot light ac• 
quires infinite mass. otbing ve knov ot doee travel aa :t'ast e.s light, but 
certain fast electrons go at one-tenth the speed ot light, and Einstein pre-
dicted, their s becCl!le much greater. 

In answer to a que6t1ou about the posaible existence of another moon behind 
the known one, Mrs. Schiffmann said that if so, the extra moon could not be very 
large, BB it has not bad miy noticeable gravitational effect on the moon. Another 
question vss 1 "The moon is said to be approaching the earth; v1ll 1 t eventually 
explode and form a ring of ticles like Saturn 'o?" Mrs. Schifl'mann said that 
the calculations about this are very delicate, and that it 1e new believed that 
the moon io 1n fact receding from the earth • 

... ... * 

The b1bl1o~a-pey supPlled by Mrs. ScbittmaDn in connection with her talk, 
far' those vho vi ah to read more about these questions, follows: 

Far basic information: 
Sir Harold Spencer-Jones, Lite on Other Worlds (Ma.cl.U 1 Jan, 194o) 
Fred L. Whipple, Earth, Moon and Planet.a (Harvard University Pre 1 1941) 

On special caaes: 
Hubertus Strughold, The Green and Red Pls.net (Univ. of Bew Mexico Presa, 1953) 
Gerard de Vaucouleia-s, The Planet Mera (MacMillin, 1951) 
H. Percy Wilkins, Our .Moon (Frederick Mll.l.er 1 Ltd. 1 J.954; Ma.t:rnU l an, 1955) 

(Note to CBI membere: Thia is NOl' the same Wilkina who vrote Flying 
Saucers on the Attack.) 

Prejudiced in favor ot life: 
v. A. Fil-soft, Qir Nel@bar" Worlds (Hutchinaon, 1952) 
Kenneth Reuer, Men ot Other Worlds (Pellegrini & Cudahy, l.951) 

D1tt1cu1t but rewarding: 
Harold c. Urey, The Planets: Their Origin and Developnent (Yale Univ. Press, 1952) 

Recent magazine articles; 
George Wald, "The Ch-igin of Lite," 1n Scientific American, August 1954 
Otto Struve, "Life on Other World.a," in 81q and Telescope, February 1955 
BMlce Bliven, "Is There Lif'e on Other Planets?" in Readers Dige t, February 1955 


