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The AI4SOC project to Drill a Hole to the Moboroviclc Dlscontiuuity

The M d.iscont,inuity Ís that betr¡een the Earthts crust and the m&ntle,

It is found. at about 35 lm und.er the contÍnents but nay be as close as

l+ tm r.:naer the sea fLoor.

History of Proiect

At a meeting of the Earth Sciences Pane} of the National Science

For¡ndation in lvtrare:n l957 t the members of the Panel observeð tbat of the

lOO or tore reguests for g¡.ants considered iluring the year, tbe naiority

were very goocl or excellent projects but that no one of them attenpteô

courageously to break througtr to new groìËcl oa maior problens of the

scienee. They dealt in general wÍth süall tbo'tgb higbly ðesirable pieces

of research.

Dr, Walter Munk suggeËteil that we should consiðer what project,

regard.Iess of eost, uoulct do the nost to open up neu avenuee óf researeb

antt suggested tbat a sam¡r3-e of the nantle tüoulcL be the single nost signi'

fÍea¡rt item. 1!he project to drÍl-l a hole aucl get sueb a sample was thus

born. The present r,¡,riter strongLy favored Mu¡tkrs l¿lea ancl suggeetect

referring it to tbe Anericaa MÍscella¡eous Society for actlon. Tbls was

clone anð a meetl.ng r¡as helcl in Callfornla in April to dÍscues the proposs,l.

It was enthusiastlcal-Iy end.orsed.'
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0n April 27 , Lg57 at a meeting at the Cosmos Ctub the following AlvlSOC

eonmittee l¡as set up to attempt to put the program into action:

Office of Naval Research (d.esignated Chrn. )

Columbia UniversltY
U. S. Geological SurveY

Dr. CarI Alexis Offiee of Nar¡al Research
ûr. H. E. Eess Princeton University
Dr. R. R. Revelle Scripps Institution of Oceaaograpby

Nlr. Gordon LiIl
Dr. M. Eìwing
Dr. W. !'I. Rubey

Dr. E. S. Ladd.
Dr. J. I. Tracey
Dr. Walter Murk

U. S. Geologlcal SwweY
U. S. Geological SurveY
Scrlpps Institutlon of Oceanography

The Anerican lvliscellaneous Soclety has no offlcers, no constltutiont

no by-laws and consequently can aet ex¡red.itiously and r¡ithout red tape

r¡ben action is appropriate. It is an organization r,¡hlch wama^nts respect.

Note that five of its nlne-nan comrnittee are mernbers of the Natio¡al Acad'era¡¡

of Scfenees. Its organizatioa is not such that it can aceept funds from

the Natlonal- Science Foundation and therefore it cones to the Acadeuy-

Research Council for sponsorship.

The Ð<ecutlve CornmÍttee of the Dlvision of Earth Sclences, NAS-¡¡RC,

eonsiðerecl the proposal at its }ast neetlng and. passed lt ou to the Govern-

rng Boarð, }IAS-I{RC, wlth approva} and" a strong recomendation to accept

up to $SO,OOO 1u funds to study the feasibilfty of the proJect.

The project vas also supported by tbe Associations of SelsmoJ-ogy and

Oceanograpby of the Internatlonal Union of Geoclesy a¡cl Geopbysics in a

resolutio,n vhich was. passecl by the General Assembly, IIEG, lu Toronto ln

September L957.

Evaluatioq.of pbJeç!+ves tn DIlIItng a Eo-Ie to tbe M;P1ËeoÉtnuity

,lfhere, g,¡obablV ls no project, witbin the scope of preseot capabfllties,

which voulp gf.ve, nore info¡'nation concernlng the broad pieture of tbe Earth
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as a planet than ¿rilling a hole through the sed-iments, and the so-called

"basalt" Iayer and finally into the upper mantle. It can be looked upon

as a courageous attempt to broaden ttre base on which the most fund'a¡lental

of Earth problems rests.

A. If an authentlc saruple of the material below the discontinuity

were obtalned one could establish the following attributes for tbe folloring

purposes:

l. Density. The density of naterlals fron¡ the sr¡rface to the center
'

of the Rarth has been cornputed by Bullen and rnore recently by Bulla¡d.

Tbese conputations are based. on tbe moment of rotational inertia of the

Earth and are hlghly sensltlve to the initial density assuned at the top

of the nantle. If an exact fígure could be gÍven to this, the validity

of the rest of the eofu¡¡nn r,¡ould. be greatly entranced. The density values
:

could al-so be used. to great ad.vantage in analyzing gravity anonalies in

oceani.e areas.

Z. Conpositùon, bulk and nineral phases. If tbe eomposition and-

mfaeralogy of the top of the mantle were knovn a much more valid Earth

nodlleou}clbeconsûructecl.Eighpressì]reandbightemperatureresearcb

coulcl be concentratecl on tbe type of naterial found ratber than on sone

bypothe+,icel prefereuce" Bhe .¡aLj.di+-g of f.bê !!êt-€o?!te analogy as a ¡aodel

for tbe Earthts fnterlor couLd be testecl.. ÍIbe by¡rotbesis of a htgb

pressure phase of basalt existing below the ctiscontiuuÍty couLcl be proved

or dlsproveô, or tbe olfvlne noËlule bypotbesis could be sinilarly dealt

witb.

3. Raclioactivtty. Some elue to elçIaln the anonelously higb beat

flor¡ fron the floor of the ocean nigbt be obtained.
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h. Age. Possibty the M d.iseontinuity represents tbe primcrd-ia1

surface of the Earth and the rock material found' there formed at the be-

ginning of the Earthrs bistory. If some means of determining its age could

be foi:nd the result mÍght be higlrly signif,icant '

5. Isotopes of Pb, and the total Pb and U' If pri¡¡ord.ial, the isotop.Í'.c

conposition of the Pb corrected for the ratliogenic Pb fron U and' Th present

l¡oulct significantly entrance the understanding of all Pb isotope age work'

B. I,fbat is the layer ii¡mediately ebove the M discontinulty w-ith a

seisnic veloclty near 6.5 kr¡/sec? While it is generalty saltl to be basalt,

there is no evidenee to substantiate tb'is hypothesÍs ottrer tba¡ that tbe

velocity |s appropriate. It would also be.approprlate for a variety of

other rnaterials. ïIhat 1s the orlgin of this layer? 
:

C. The sedimentary column fron the sea floor to the m,terial nentioned

above couldt be sanplecl. Such a sample |n the deep sea nigbt give a com'¡rlete

sedinentary colunn stretching back to tbe beginnlng of the oceans' Ihe

fossil flora ancl fauna ia this'coh¡nn back t-g the first appearance of life

in the sea woulcl be qctrenely interesting if it coulô be obtainect. æ

perhaps one would. find, that the oceans a{e relatively recent features on

thê Earthts surface. In any case here ls a whole nelr worlcl to srplore'

!l ôrea¡p] -1 rr:ror¡er¡.tl ee of the fnatef ials +=hfOUgh Which. tbe bOle pASSeClu. vYv¡s-- t,:vvv-

cöu1cl be neasured to great ailvantage

I.,..Thermal. One vould Llke to obtaiu ffgures on tbe teupenature

gradient, eonatuctlvity ancl a consequent better r¡nderstanclÍng of heat fLow.

Z. SeÍsnic VéIoelty. A seisnic velocity log coulct be obtainecl whicb

vould form a better basis to unclerstand, seLsulc results at sèa anct perhaps

,test for seismic anisotropby in cllfïerent ôirections arouncl the bole.
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3. Magnetism. The magnetic properties of the materials in the hole

eould be obtaÍned. This would certainly lead. to a much better means of

interpreting the magnetic anomalies at sea. The direction and sign of the

rernnant magnetism of the rock sarnples progressively down the bole could be

determined, perbaps shedding some ligt¡t on paleonagnetlc problerns.

l+. Electrical properties. Various ty¡les of electric logging couJd

be clone eoupled rvlth laboratory measurements on the saroples '

Above are noÊt of the obvlous objectives but no doubt in probing

into ner.y and. unexplored territory, tbe unexpected cliscoveries might play

a Large role in the final outeome

Íhe dlscussion has been llmited. to a site of drtLling in the deep

sea. Sone months ago it seemed possible that a sfte on an atoll might be

egualty fruitf,ul. Tbls seems much less lilely since Raittrs selsmic

profiles arou¡d Baiwetok have appeareô. Such a site alvays had the dis-

aôvantage of clrilLing through tbe underyinaings of a volea¡o. It now

has the adtd.ltional cllsaðvantage of being consÍcl.erable deeper to tbe M

tliscoatinulty than Ìract been supposecl - weII 1n otcess of the JOrOOO feet

of the oltler estfnate.

Preparecl for tbe AIv$OC Comittee by H. H. Hess
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