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June 6~ 1985

ArnauldE. Nicogossian~
Director~Life Sciences
CodeEBR
National Aeronautics and
Washington~D.C. 20545

DearArnauld:

M.D.
Division

SpaceAdministration

In responseto your letter requestingadviceon categorizationof the M~rs
Orbiter Mission~fromthe point of viewof planetaryprotection~the Committee
onPlanetaryBiologyandChemicalEvolutionof the SpaceScienceBoard
consideredthis issue at its latest meetingonMay15 and16~1985.

For its deliberations~ the Convnittee'solicited information andopinions
from a numberof specialists~ all of whomare~or havebeen involved in
studies related to this subject (I. Friedman~Fla. State univ.; N. Horowitz~
Cal Tech; R. Huguenin~University of Massachusetts;B. Jakosky~ColoradoU;
T. Jukes~UCBerkeley; P. Mazur, ORNL;andC. Sagan~Cornell). In addition~
the Committeewasbriefed by personnelof the MOproject~ whopresentedan
overviewof themission~ with particular emphasison the status of their
planning efforts to meetNASAlsplanetary protection guidelines.

In arriving at a reconvnendedCategoryfor this mission~the Committee
strongly reaffirms the position~ taken by previous sse convnittees~that Mars
is the primeextraterrestrial target for the study of planetary biology and
chemicalevol~tion (cf.: SpaceScience Board~"Opportunities and Choices
in Space Sciences~ 1974~II NAS1975~SpaceScience Board~IIPost-Viking
Biological Investigations of Marsll~NAS1977). As a result of the Viking.
mission~it appearsthat the likelihood of an indigenousbiota on Mars is very
remote. Nonetheless~the limited scopeof the Viking investigations leaves
openthe possibility that future studies mayshowthis initial assessmentto
be incorrect. Viking also raised a myriadof~as yet~unansweredQuestions
regardingthe chemicalandphysical environmentof that planet- Questions
suchas the natureanddistribution of the putativelIoxidantllimputedto be
presentin the regolith~andwhetherliquid waterand/ororganiccompounds
exist at or nearthe surfaceof Marsin anyregionsof the planet.

TheCommitteeis sensitive to the incompletenessof our understandingof
the Martianenvironment- especially on the scale of IImicro-environments"
that mightbe adequateto sustain somepotential terrestrial contaminants.
Furthermore~weare mindfulof the diversity andadaptivecapabilities of
terrestrial microorganisms(of whichonly a fraction has~as yet~been
characterized~)Theseconsiderations~togetherwith our strongdesire to
minimizethe chancesfor ambiguityin future studiesof Martiansurface
samplesdictateda conservativeapproachas the mostprudentcourseto.follow
in connectionwith the MOcategorization.

Tlte N/ltioft/ll Rne/lrcll Cauftcil i, Ille /I"ftCl/l/l1 a,,~r/lllftg/lg~ftcyaf tlt~N/Illaft/ll AC/ldelftyaf SCI'ftcn /lftd III, N/Illaft/ll AC/ld",,!' af £ftglft,mftg

ta Strtl, gw,rftlft,ftt /lftd allt" arg/lftl:/Illaft' ,

On Categorization of the Mars Orbiter Mission: Letter Report

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/12357


Arnauld E. Nicogossian, M.D.
June 6, 1985

Accordingly,the Committeejudgesthe MOmissionto beproperlyassigneda
CategoryIII designation. Wefurther recommendthat the MOProject carry out
all of the precautionsthat the Project personneldescribedas beingnecessary
to meetthe stringent requirementsinherentin this category. Theseinclude:
assemblyof thespacecraftin ClasslOOK cleanrooms;biasingthe injection
aimpointof the spacecraftto assurea probability of <10-5of impactof the
launchvehicle, anda probability of <10-4of impactof the spacecraft;
selecting a mappingorbit suchthat the probability of remainingin orbit
until the year 2009is >0.9999;and,raising the orbit of the spacecraftupon
completionof thenominalmissionto anorbit witha probability of >0.95of
remainingstable until the year 2039.

Withregardto the prospectsof implementingtheserequirements,the
Committeeis pleasedto notethe considerableeffort that hasalreadygone
into thesematterson the part of the MOProject. Wethereforeexpectthat
meetingtheseplanetaryprotectionobjectiveswill poseno insuperable
problemsfor them.

Pleasenotethat the Project personnelexpresseda senseof urgency,since
their plans call for the "sign-off" on their final "PlanetaryProtectionPlan"
in Septemberof this year.

Finally, the Committeeexpressedits willingness andinterest to assist
NASAin categorizingadditional solar systemmissions. In thesecases, it
wouldseemmostexpedientto considerthe issues involvedfor eachproposed
missionat anearlier stagethanwasdonefor the MOmission- that is, before

. conceptsfor the mission(s)become"hardened"andat a timewhenadditional
requirementsare less likely to be burdensome.

Yourssincerely,

~eJ ? k~/:Ht
HaroldP. Klein, Chairman
Committeeon PlanetaryBiologyand

ChemicalEvolution, SSB

cc: Or. TomDonahue,SSB
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