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March(15,(2006:[NASA[Estronauts@reldoingBackIbfhelhoon@ndhenfheyldet
therelfheymhay@eedlquakelprooflRousing.

That'sfheldurprisingldonclusion[df@live[R.[Neal,[dssociateldrofessorldfldivill@ngineering
and[geologicallsciences@tEheniversity [df[NotreMame@fterBel@nd@feamdfd5dther
planetary[dcientists[feexamined[ApolloldatafromIhed970s.[OThelthoonlis[deismically
active,"[Belbld@[gatheringdflScientists[AtMASA'sMunarBExploration[AnalysislGroup
(LEAG)heetingihMeaguelTity, [Mexas, Tast[@ctober.

Between1969[@nd1972,[Apollo@stronauts
placed[deismometers@ttheirlandingldites
around[fhelmoon.[ThelApollod2,14,5,E@nd6
instruments[fhithfully[dadioed[datalBackb[Barth
untilEheydiereldwitched[@ffih(1977.

Right:[Buzz[Aldrin[deploys[d[deismometerlihfhe
SealdfMranquillity.lLargerliimage]

AndWhatldidfheyldeveal?

There@reldtdkastdburldifferent®indslaf
moonquakes:[{1)deeplthoonquakes@boutZ00
km[Below[Iheldurface,@robablyldaused@yfides;
(2)Nibrationsfromheiimpactldfitheteorites;
(3)Ihermallquakesldaused@yfheléxpansion IEfEEhe[Ehgld [drustidrhenirstilluminated(By
thelthorningdun@fterfwoldeeksldfl[deepfreezedunarldight; [@nd[(4)[Shallow
moonquakesldnly[20[dr30[K ilometersBelow[fhe[durface.

Thel@rstlthreeWereldenerallytild[@ndBarmless.Shallowlthoonquakesldnfheldther
handMereldoozies.Between1972[@nd977,thelApollo[Seismicldetwork[dawwenty ]
eightldffthem; [@fewlregisteredUpdo[.5dnfheRichter(Scale,"[daysMeal.[Alhagnitude
5[quakeldn[Barthlis[@nergeticldnoughbltovelBeavy[furniturel@ndldrack[glaster.

Furthermore, [Shallowlthoonquakesasted[d[demarkablyIbngime.
Onceltheylgotldoing,@llldontinuedthorefhand0[minutes.MThe
moonWasldnginglike[dBell,"[Nealldays.

On[Rarth, Mibrationsfrom[quakesdsually[die[dwayih[dnly[Ralf@
minute. MheldeasonHasbldoith[dhemicallWeathering,Meal )
explains:MWaterWeakens[stone,[@xpandingfhelstructureldfidifferent S'%]CTE,L%EEEEE\,ESSS
minerals.Whenldnergylgropagates[dcrossiduch@ldompressible delivery
structure, t[dctsike@fbamldponge—itldeadensltheldibrations."
Evenlthe[Biggestldarthquakes[Stop[dhakinglihessfhanQAhinutes.

Thelthoon,[However,[i$[dry, [doolldnd[tostlyrigid, Dike@[dhunk[df(stoneldrliton.So
moonquakes[SetitMibratingike@{uningEbrk.[Bvenlifldthoonquakelisn'tihtense, [itGlst
keepsidoingldndlgoing,"MeallSays.[AndbrlddlinarBabitat, fhatldersistenceldouldBe
moreldignificantlfhan@hoonquake'sthagnitude.
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"Any[HabitatiWouldRavelibBeBuiltldf(thaterialshat@re[domewhat{lexible,"[do@o@dir]
leakingldracksWouldldevelop.OWe'ddIsoBeed IbXnowfhefhtiguelthresholddf[Building
materials,"[fhat(s, [HowlthuchBepeatedBendingl@ndShakingfheyldouldWithstand.

Right:[Representativelllinar[Seismograms[fromlthe

ApollofI6Station. IMore] MOONQUAKES

deep shallow
Whatldausesthelghallowlthoonquakes?[Bnddhereldo
they@dccur?MWe'reMot[Sure,"HeEays.MThe@pollo LPY s ————
seismometersWereldllIh[dnelklatively[Smalllfegion
on[thelfrontlsideldffhelthoon,[SoMdeldan't[Pinpoint I *I
[the@xactIbcations@ffheseuakes]."HeEndHis LPY ==t
colleaguesldoHaveldomeldoodlitieas,[@mongfhem
beingfheldimsdfllarge@ndelativelyMoungldraters

that[may[dccasionallySlump. LPZ =it EE

"We'rel@speciallyignorantldflthedlinarlpoles," Meal i | *— —pr
continues.[That'slimportant,[Becauseldneldandidate
locationObr@unarBaselis[dnld[@ermanentlySunlit =
regionldnfheldmdfiShackleton@rater@tfheMoon's

southlpole.

Neall@ndBis[dolleaguesldreldeveloping@groposalfbldeployddetworkdf(10 o2
seismometers[@roundhelantirelthoon,fbldatherldatabr@tdéastfhreefofiveldears.
ThislKind[dfworkis[Aecessary,[NeallBelieves, fbfindIheldafestdpotsfbripermanent
lunar[Bases.

And[hat'sGustfheBeginning,[Beldays.[@ther[planetsithayBelshaking, fbo: [OThelthoon s
alfechnologyfestBedIbridstablishing[Quch@etworksldnMars@ndBeyond."
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