Introduction by He Steughold, M.D,, Ph.D.*
Professor of Gpace Medloine &

ladies and Gentlement If & wan - who had lived some hundred
years ago - were o return to life sgain today and glance at the
title of this symposium, “Simulated Atmospheres end Poreign Environ.
ments in Space Operations,” he jrobebly would think thet he hed
gotten on the wrong planet end oight imusdiately disappear again
%0 hls supermatwel enviromsent. In fact, our occupation with
simulated atucspheres per se indicates the revolutiomary newness
in certein developments we are now facing. The couing penetration
of the extra-atmospheric regions of the vacuum of space makes the
study of gynthetic simulated atmospheres in & closed system urgent.
Moreover, the possibility of an eventual approach to other celestial
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bodies in the not too distant future requires a careful examination
of the ecological qualities of their stumospheres in advence, and
of course par distance.

Beginning with the first of these objectives, the plysics of
our patural atmosphere and its blologleal fumctions are imown to
us. Bub vhet is not generelly realized is the fact that owr atmos-
pheras -- with respect %o the life supporting elements -- represents
a closed ecological system on o gigantic scale. It is sealed off
from the surrounding vecuun of space by the earth's gravitationsl
attraction, Only lighter elements such as hydrogen and helium,
if thoy reach the critical kinetlc emergy level, can escape into
space, In fact, the high lealnge rate covering these latter elements
is rvespmsible for the shift of the chemical composition from the
lighter protoatumosphere dominated by Lydrogen end hydrogen cow-
pounds, which existed some two billion years ago, o the heavier
wresent day atmosphere in which the elements ndirogen and oxygen
ravail. Our planet "Terra” with its gravitetionally sealed off
atuoephere 18 o gilant Space Ship with 2.8 billion occupants revolve
ing with an orbital velocity of 18.6 miles per sscond eround the
Sun. And vhet we must do, if we lesve this mother space ship, is
te gimulete in e closed compertment all the life-supporting and life~
protecting atmospheric functions insofur as this is possidle. In
other words, we must create for the two or three space travelers
a little earth - & tervells - which of course has no gravity of



atmogphere in balloons, and rockets bave carried animmls in
climatized compartments still higher and even in an orbit.

In such closed ecologicel systems, insofer as the gaseous
components are concarnad, ve are interested in the most suitable
air pressure and chemical composition, in the leakage rate,
temperature, and hunidity control.

Expressed in the language of ecology and logistics, it is
the goal in the climntization of the cebin to attain a maximm
in efficiency of the air regenereting devices, & ninimum of their
volume and welght; and en optimum in the wellbeing of the crew.
leboratory experiments, of course, hove to pave the way for sctual
space operations. BSuch stulies are carried out in Spoce Cabin
simulators, Fortunetely, we con also resort to the long experience
with simulated atmospheres which have been made in submsrines, ALl
these items will be discussed at owr Panel., The discussion will,
of cowrse, also include the climtizetion of the pressure suit.

In space flights lasting days and weeks, and even some months,
plyysical and chemical methods will be the means for the regeneration
of the cabin's air. And cur panel discussion will be confined %o
this type of regeneration. Por space flight of longer durations,
of cowse, biological means of the photesynthetic typs, either
natural or artificial, will have to replece the physical ones.



Another important topic in space madicine, or bloastronautics,
is that of foreign emviremments; l.c., envirommnts on other
celestial bodies. There are two kinds of environments on the
eclestial bodies in our planstary system: nonestmospheric environ-
mnts, and stoospheric envirenments. The first kind ic found on
our moon and on the planet Mercury. All other eavironments include
atnocrheres. wmmmwmzemw
stnospheres iu owr solar planetary system. First, hydrogen and
ydeogen compounds, such as Methane end Amaonia, contein atuospheres.
These reducing and reduced atmospheres are found on the outer planets;
1,24y from Jupiter o Pluto. This vas also the chemical composition
of the primordlal etmospheres of all ouwr planets some 2° billiom
years agoe But on the plancts neer the sun, these so-called mroto-
viclet radiation, in the cowrse of many millions of years have been
transformed into oygen end/or axygen coapounds containing etmospheres.
In other wvards, in axidizing and oxidised etmogpheres are found in
three varieties:

1. The atmocsphere oo carth - wr dense oxidized utmosphere

with a high content of free oxygen,

2. The Venusian variety - a dense oxidized atmosphere with none

or only small amounts of free ogygen, and

3¢ The Mertian veriety - a thin, cxidized atmosphere also with

only traces of free agygen.



Both of these planets have & high planetsry lsalage rate and
have loot their oxygen by escepe into space, Venus due to its high
temperatuve, and Mars due to its low gravitational force!

New space oparations in the forescesble future will pwobably
be comfined to what we might call the oxypen belt of planctary
atmospheres, The atmoapherdc hydrogen belt firom Jupiter end beyond
mey be, perhepe, ¢ goal of sstromputics in the remote future. The
Mocn, Mars, and Venus, therefare, sttract our immediste intevest.
£ wan on the Moon is, of course, a man in @ vacum and requires
regpective mrotective meesures, On the lowlends of Mars, such as
in the aree Trivium Charontis, vhere the sir ressure may be some-
what higher than the everage TO willimeter value, oxygen equipment
with or without pressure breathing may suffice for the periods when
the astronaut is outside the sealed compertment of his ship.

Cancerning the possibility of indigenous life on Mars, o nev
experimentel approach hes been made by examining the behevier of
terrestrial nicroorganions wder simnlated etmospheric Martian cane
ditions in amell Mars chambers. Such expsriments will be extended
under simulated atmospherde Vemusian conditions in Venns chambers.
All these studies with eimulated forelon environments ave, of course,
of grentest interest, not only frem the stardpoint of astrobiolory,
but also from the standpoint of general biology emd philosophy.

I would 1like to conclude my introductory remariks with the ques-
tion: "Are there foreign envircments, or approximations to thenm,
on o Bapgh?”



There are the dangerous "fire damps” occasionally found in
cosl mines which consist of Methane (30 to 90f), Nitrogen (b to
506), Carbon Dioxide (2 to 10%) and Oxygen (0 to 2.58). Such e
couposition shows feetures of Jupiter's etmoophere ani those of
the atmoephere of Veaus.

The so-called soll stmosphere, found in the pores of the
soil, showe a lowver concentretion of oxygen and & higher concens
tration of carbon dioxide., This is o trend to the Venusilan air.
It elso chows an enrichment in Methane snd Ammonia. These chenicel
emstituents give the soil air, a protoatmospheric snd Jupiter
flavor. Oreatly responsible for the chemical comstitution of
this micro-climate ore microorganisms. |

And, fPinally, we find o type of atmosphere resembling that of
Venus in voleanic fumroles, which are little craters, where cerbon
dioxide has escaped from the intericr of the carth and has dis-
placed the air on the ground, because of its heavier weight. Such
places are the Crotto del Cane at Puszuoli near Naples, the Moffetten
(vents in the lost stages of volcenic activity) on the eastern shore
of lake leech in the Rhineland, and the Desth Valley on the Dieng
Plateau in Java. Some lower places in this valley are barved to
eniml life on eccownt of their carbon dicxide enrichment of the
air. Bodies of birds and mice are somwtimes found in these sreasj
they died when they ventured into this toxic eir. This shows that
ve have on earth places with an atmospheric environment which has
a touch of Venue!
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