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EXOBIOLOGY «- KEW PROBLEMS AND TASKS IN SCIENTIFIC RESEARCH

"‘”! oty for " Mmum of &pplied Re- Karl Risa and
, sn/x;c&, Ino), VoL 2, Mo 5, Peb 1964, pp 17-18 Adoif Fazelwarter

The Balletin of the Fraunhofsr Soclety, now ono year old, -
"has beoome & familiar institution for the individuals and organe
isations who are intarestsd in the publiceservice objectives of
our society, We odserve withx satisfaction that eome of the
srtioles or Eints printed in cur bulletin have been picliad up by
the prees. We will contimue to sideavor to msintain active con-
tact with &11 circles and to expand and intensify thie contact,
We want ¢~ icoept our sincero ap, veciation to all those who have
promoted owr endeavors, partioularly the compstent [government)
agancics and friendly associstions and soclietiss and we wouid
like to express ouwr confidence in fertile coopsration this year
likad.lo.

Excbiclogy deals with the possible presence of life cutside the ~arth,
with its phenomens amd expressicns (particularly metabolism) and with the
environmental conditions preveiling on the spot. Even Af there were no life
on the planets, these probicntic corditions would be of interest. After all,
this enables ns to find out just exactly what organic compounds can form and
‘can sxist, without the action of living things and without their altaring
influence upon the "original soup” (Urey), for instance, through the "eating"
of these substances. Put then the field of exoblology also includes the
offects of extraterrextrisl conditions (for instance, extrame cosmic fac-
tors) upon simple earthily organisms, The place for conducting rescerch here
would be the extrems laywrs of the atmosphere of the carth, and, for example,
the exosphers (about 400 I and higher) as well as the conditions

on the plancis and on thelr moons. In order {0 condwot this extraterrestrial
umh. we would thon have to beoome inaressingly suocessful in simulating
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guch coniitions axpsrimentally. In order to engage successfully in the
pursuit of exobdclogy, it will bs necessary in a& subsequant phase te equip
tological probes exd to undertake mamned specs fiights, This will bring
wp additional diological problems involving the creetion of tdological foan-

dations for gusrenteeing these cosmic flights. for instance, the development -

of suitsble cirenlatory systems which will reduce the ballest inm terms of
oxygen, #ater, and food for the crew and which will favorsbdly regeneraste
the wasta produots, Through the actusl rssearch cbjestive of wxoblelogy e
1ife in spese far stay from earth -~- we also hops to cast some light into
 the devknsss that still prevails with raspect to the very simplest imitial
forss of 1ife in the very distart tiaes; this will be & new method of ez
ploring thie subject. After decades of reseerch it was possible to ostabe

1ish thet the fosesil documents sctuslly camnct teke us bsck to the origimal

begirainge of the primitive forma of 1ife; then model expsriments in the
laboratory were undertaken in an effort to find out whet the situwation
might perhaps have besin, way beck, in the distant begimming, Of the many
axperinents undertaken slong these lines, “he beat-known is the one by
8.1, Miller (1953). A gas mixture consisting of CH Nﬂ}' S and H,0 was

made to cirele for 8§ days in an apparatus during elsctrical discharges. -

After that Miller found vardous amino acids in smll but entirely weighable
. quantities, in addition %o & mixture of variows other organic oompounds,

. Aocordirg to cpimioms provaiiing until then, the result should have been -
2 nixture of all pessidle low.moleculer C, B, ¥, O combinations, Awmino

" acids then should bave osourred only in infimitely smsll quantities, The
 Pact thet thay 444 gpour in quentities that could be wedghed iniicates that,

. oontrary to the erigiral assuiption - to the offect that we are dealing

 with socidental events in the formutiin of these stbstances -~ thers exiat
nevertheless certain dsfimte trends in the C, H, N, 0 systea for [the forms

ation of] certain ccmbdnstions, in this case, amino acids. Garrison and .

- associates bLowmberded 632 in 8 “ateary sclution with alpha particles. Among

others, they cbtained formic acdd and sldehydes (which, loeng #go, umier

. different conditions, had been used in making sugar), Other lonlzing roys
' likewise aot in a similar fashion, It was also possible to produce coxplie
" pated compounds, even Turiu.s, in other words, the building blocke of no-
ldio scids, in an imoc.gamie fasidon., Just exactly in what oombinations, in
what degree of depemnence of mutual influence and timcly sequence such
sixpls organic substancos are really formed and suck processes took place
in the very distant past «f our earth -- that is sometidng we really have
no informstior on whatever. We can consider these experimente merely us

.. model forms. Eare omly a much more detailed axploration of the planets and

- the moons could help crsate new understarding. We have good reascn to

. assume todsy that the original atmosphere of the earth, similar to what it
still 12 today on a mmber of planets, was not oxidativs, as it is tadg;ﬂ

but rathor reductive, oconsisting mostly of Hz. n,. o %. In this

" of gas mixturs, S, L, Miller conduoted Ms important experiments, Ths is

why these planets would firet of all have to be studied in greater detail
in order to determine whether dur past assusptione and laboratory research.

" pesults gre not confirmed also from that angle. A ratber wesk reference

point « indtoating that we wight be on the right ireck = we alresdy have
 4n this respect, mmmmwm.ummmm
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containing chondrites, in which we find also hizher-molecular organic come
pounds, for instence, peraffins and asphalts. The latter need not necets
warily be treced teck to living t“incs, Thedr origin without [living]
organiems of courss cammot be expls'‘ned so simply becsusze the conditions

. which lesd to low-molecular organic curr~=uis, for instance, radistion,
prevent precisely the formstion of highepol;oer compounds, But these mets
eorites at least show ns that such higher-molecular organie compounds opige
inate somevhere outside the esrth, in a manner which we still do not know
anything sbont, either indrganically or perhaps also through living things,
Are thereo any microcrganisms, any DNA, ete, to be found also outside emr
earth? Bactseris which were reported to have been found in such metsorites
could have penetrated even after impact upon the earth. Such miorcorgan=
ime aftar 2]l were found meter-deesp in fresh granite, Conld we now, under
the conditions prevailinz on other planets, perhaps find aven primitive
living things, such as they might hive axisted on the eerth in the very
distant pest and such as they either died out during the transitien %o the
oxidative aimosphere or such as they were eliminated through selection later
ont

Thess questions and scientific realizations are at the same wame the
vorking hypotheses for the second phase of the NASA program: the identifi~
cation and exploration of extusterrestrial lifs, with the planet Mers being
the close~in cbjective for the immediate future., The Pvon, Venus, and Jup-
- iter likewiss co not exclude any and al) possibilities for the existencs of
Jife, DBut for the time belng we will have to confine ourselves to a closar
exploration of the physical and chemicali enviromment of the Moon, Vemus,
and Jupiter, Although we cannot expect that independent 1life exists on the
Hoon, there 18 nevertheless s possibility that sedimented material, which
has penstrated from space, might have remeined preserved over a long period
of time through the absance of an oxidative atmosphere. The research re-
sults of tho Vermmis probes might also give us some information as to just .
. exactly what the relatively high surface temperature still allows to exist
there, The other planetz must necessarily be ruled out because of their
distance from and to the sun, Of course, even the planst Mars would be
hostile to the existence of living things, judging by the forms of life
found on earth., It might be possible to move instrument capsules into the
vicinity of Mars in order to expand our current knowledge of the plysiocal
and chemical condition of the planet Mars, We are alsc developing certain
types of apperatus which can be landed on the surface of Mars and which
could transmit the results to a station on earth, (Such long-rangs explor-
stion at the same time would offer the advantage of preventing any danger
of contaminetion - see below!) NASA in particular has developed the
Guiliver probe, The operating procedure of the instrument capsule starts
from the assumption that certain proteins and DNA are taken on as essential
factors for the existence of life. Those compounds can be established
quite easily with the technically suitably adapted equipment of modern biow
chexistry, Another poseibility involves certein characteristics of the
motabolism activity ~f living subctances. The Gulliver prodbs can ocollect
extreterrestrial miterial from the surface of plansts by means of whip
probes, The probe 16 placed in a nuirient solution containing marked car.
bon, The presemse of living organisus may be revesled through the relesse
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of marked netabolise products (for instance gaseous CO,). A detector cen
also relsese impulses for telemstric measuremant, The growth and other data

- for certain living substances might also be nuqu by means of various

physical and miorochexiocal methods.

Arother fisld of research within sxoblology involves the possitdlity

of the sdaptation and development of living things in varioun environments,

In & terrestrial laboretory we con also simulate a mumber of the hysical
and chendoal corditions prevailing in the exosphere. One question that is

- extrewely important hers is whether living things in a simple form, micro-
. orgardsme, and thedr r ores or wirus material can at all exist under the

conditions of the excsphers, Iikewise we will have to ask ourselves how
ary bdologicel material, coming from space, would behave upcn entry into the
sarth's atmosphere, This might 2lso give ts wore information on the pan-
sparnia hypothesiz of Arrhermdus, Becavse of the danger of the introduction
of alien living things inmto other plansts and, vice versa, from thers, to

earth, we find that the sterilization of space vehdcles 18 today an inter-

na recogrised neceseity. Of course, this confronts us with some o
tochnicelly extremely great difficulties, Hsre we must include the environ-

- meut of the space ship, respectively, its surface, in these considerstions,

With respect to the possibly repid spread and the completely uncertain sfe

- fests of oontamination on our sarth, however, wo cannot take those problems

seriously emongh, MASA has slrsedy demanded the crestion of specialised
research installations and facilities, particularly for ticchemistry, and

quite genarally for organic cheadstry and Mology, Undoubtedly, exobdolegy

does have a task in speco redearch, But this certainly will also enable ws
to consider 2 muber of general questions - which so far cowld mt be
o 3t least fyom & new angle, for instanse, the abovementioned
-zuing the proddotic [eic) developmnt of ergenio compounds
and the sppesrence of the firet forms of 1ife on esrtd, o o




