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!Cl'ICE: '1he project that is the subject of this npnt was � by 
the Gal/em.in;J Board of the Natialal Ae&earch Cl:Junc:il. , Wo8e JIIIEIIIbers are 
drawn frail the OClDlCils of the Natialal ltl:::l!ldi!JJr of SCiences, the Natialal 
ltl:::l!ldi!JJr of En;Jineering, ani the Institute of Medicine. '1he JIIIEIIIbers of the 
OCIIIIIIi.ttee respawible far the report were d'lceen far their special 
CXIIp!tences ani with regard far cq:pr:qdate btll.ara!. 

'Ibis npnt has been reviewad. by a cp:'Cq) other than the aut:hars 
aoooxdinq to proaD.Ires � by a Report A8lli.ai CD!mittee ccnsistinq 
of JIIIEIIIbers of the Natialal ltl:::l!ldi!JJr of SCiaD�a, the Natialal ltl:::l!ldi!JJr of 
En;Jineerinq, ani the Institute of Medicine. 

'1he Natialal ltl:::l!ldi!JJr of SCiaD�a is a private, ncqn:ofit, 
self-perpeblatinq society of � achol.ars en,)2l98d in acientific 
ani erqi.neerin) reaeardl, (lecl.icat:ed to the f'l.l:rther1lno of aciax:le ani 
technology ani to their use far the � welfare. � the authority 
of the dlarter granted to it by the Oougreas in 1863, the ltl:::l!ldi!JJr has a 
mandate that recpires it to advise the federal .CJ0118l1111111' em scientific 
ani technical llllltters. Dr. Frank Preas is president of the Natialal 
ltl:::l!ldi!JJr of SCiaD�a. 

'1he Natialal ltl:::l!ldi!JJr of En;Jineerinq was established in 1964, under the 
dlarter of the Naticmal. ltl:::l!ldi!JJr of SCiAnoea, as a parallel organizaticm of 
art:st:ancU.n} E!R}ineers. It is aut:a'lalo.IB in its ldidnist:ration ani in the 
selec:ticm of its JIIIE!IIIbers, sharing with the Naticmal. ltl:::l!ldi!JJr of Sc:iencas 
the respawibility far advising � federal cp.18r1'1111!11. '1he Natialal 
ltl:::l!ldi!JJr of En;Jineering also apaii!IOt'B an:Jineerinq ptc:qraas aiJDad at 1IIB8tin} 
naticmal. needs, a'lCCIUragiiS ecb:::aticm ani reaeardl, ani reoognizea the 
superior achievallents of a�Jinaers. Dr. � M. MUte is president of 
the Naticmal. ltl:::l!ldi!JJr of Erqineerinq. 

'1he Institute of Medicine was established in 1970 by the Naticmal. 
ltl:::l!ldi!JJr of SCiaDila to secure the aervic:as of ..u.n.tt ll&llbara of 
cq:pr:qa iate profeasiaw in the examinaticm of policy mtters part.ainj.nJ to 
the health of the pJblic. '1he Institute acts under the ta!lpCliWibility 
qivan to the Naticmal. ltl:::l!ldi!JJr of SCiaDila by its OOI�gteasicmal. c::harter to 
be an adviser to the federal C)CII8r1'llll!l ani, upcn its own initiative, to 
identity issues of IIIBdic:al care, reaeardl, ani ecb:::aticm. or. Slmual a. 
'1hier is president of the Institute of Medicine . 

'1he Natialal Reaeardl Cl:Junc:il. was organized by the Naticmal. ltl:::l!ldi!JJr of 
Sciences in 1916 to aaeociate the broad CXIDII\ity of aci8'108 ani 
technology with the lti:::I!Jdli!JJ's plXp0888 of turtharing knclwledge ani 
advising the federal CJ0118l1111111'. F\JrU.icminq in acxx:JJ:'darDa with general 
policies determined by the ltl:::l!ldi!JJr, the Cl:Junc:il. has beoc:llle the principal 
q:mat.inq I!II:JI!1liC:f of bath the Naticmal. ltl:::l!ldi!JJr of Sciences ani the Natialal 
ltl:::l!ldi!JJr of En;Jineerl.rx.J in prcwid.in) aervioes to the cp.18r1'1111!11, the 
pJblic, ani the aciart:ific ani an:Jineering cxmamities. '1he Cl:Junc:il. is 
adm1nisterecl jointly by bath .acacJanies ani the Institute of Medicine. Dr. 
Frank Preas ani Dr. � M. MUte are c::bairman ani vice c::bairman, 
respectively, of the Nat.ialal Reaeart:h Cl:Junc:il. . 

'Ibis stu::ly has been supporte:l by fUnds frail the Naticmal. Reaeardl 
Cl:Junc:il. F\lnd, a pool of private, disc::ret:icnlr, nonfederal fUnds that is 
used to support a ptc:qram of Acadaay-initiata:i studies of naticmal. issues 
in � science ani technology figure significantly. '1he lK F\lnd 
consists of CICf'ltril:altiaw frail a ccnsartium of private fall'daticnl 
including the carnegie carporaticm of New Yorit, the Olarles E. Oll.peper 

Fculdaticm, the Willia ani Flora Hewlett Fculdaticm, the John D. ani 
catherine T. Ml!lcArthur Fculdaticm, the Andrew w. Mellem Fculdaticm, the 
Aoc:kefeller Fculdaticm, ani the Alfred P. Sloan Fculdaticm: the ltl:::l!ldi!JJr 
IncUitry Program, 'lohlcn seeks arnJal. CICf'ltril:altiaw frail �es that are 
oonoexned with the health of u.s. sci8'108 ani technology ani with pJblic 
policy issues with technoloqical oc:rrt:ent: ani the Naticmal. ltl:::l!ldi!JJr of 
Sciences ani the Naticmal. ltl:::l!ldi!JJr of D'gineering adcwaeut:s. 

Available frail: 
OCFJ\N sruons ID\RD 
2101 CCI'lstituticm AV&'IJB, N.W. 
Washingtal, D.C. 20418 

Printed in the unita:i states of America 
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Omm«; REMARKS 

Hrllip M. Smith, Executive Officer, 
Naticmal. :Researdl ccuncil 

em behalf of Frank Press ard Bc:b Nrlte, I want to weloane ya.t all to 
this day-lcn;J syiii)OSium . It shrul.d be an interestin;J day for those � 
participated in, those � :t:e•e•• er, ard those � may be hear.irxj today 
for the first time a1:xut the g:t:eat events of sane 25 years ago ard a1:xut 
how we ptogressed fran Mcbole to the Deep sea Drillirx) Project ard mwani 
into the CUI:t:erlt prog:tam. 

In 1958, the Director of the Naticmal. SCierxle Foondatien asked the 
President of the Amdemy to set up a fm:mal ocmnittee to, in effect, 
codify ard make legal the infm:mal qmatin) ocmnittee that had been in 
place for a year or blo to think a1:xut how ale might exploit the new' 
tectmology then E!llllm!JirxJ to umertaJce deep sea drillin; . Willard Basocm 
will tell us a g:t:eat deal a1:xut that excitirx) period of time . 

It's bani to :t:e•en� RJW, because of the i.nt:eJ:veni.rg years , how lllld1 
grc:mdbreald.DJ lllel1t en in that period. '1he SCierxle Famdatien was then a 
yaJnJ eight-year-old aqacy; it had limited experierxle with lazge 
oa)SO%'tiums, big qmaticmal. projects, ard naticmal. prog:t:ams like the 
ocean prog:t:ams ard Antarctic prog:t:am. So there was a certain degree of 
leamin:J goin; en in that period en the part of plblic officials ard the 
scientific CXJIIIImity a1:xut how large-scale erdeavors of this sort ocW.d be 
JID.D1tecl ard s.gxxrted at the taxpayer's expense . SCientifically, of 
c:xm:se, we were in a different era, just at the beqi.nnirg of the 
Internaticmal. Geqilysical Year (IGY) ard all those � we were 
leamin:J . It is bani to RJW imagine that there were geologists � did 
IXJt believe in plate tectarl.cs. art. there were peq>le, myself anw::.n;J them, 
� had been taUJbt by glacial geologists like Goldplaithe ard Flint that 
the last ice age erded a1:xut 200, 000 years ago. we have, in fact, made 
reuarkable sets of scientific disc:xweries ard tectmological � , ard 
these have been excitirx) developoeuts in intematicmal. �tien . In 
�tien, we have leamed a g:t:eat deal a1:xut the management of large-scale 
scientific enter:prises like the amP. 

we are here today to :review bath the history (the early years , ard the 
early developue1Jts) ard the evolutien of the OCean Margin Drillirx) prog:t:am 
that is RJW mder way. In its early years , I was aware of ard lmew 
sketchily a1:xut many of the develOpiEilts in the Mcbole project. At that 
time, my fcx:us was largely en the Arctic ard the Antarctic :r:egioos, ard my 
proximity to the prog:t:am was sauewhat tan;)ential . In the late 1970s, I 
had a closer look at the prog:tam when I was in the White House SCierxle 
Office ard we were t:al.k.irg a1:xut joint ventures between gcvemment ard 
in:lusb:y . Altlxu;Jh the original plans did IXJt oane into be.irxj, I leamed 
a g:t:eat deal a1:xut relatiooships between gcvemment ard in:lusb:y ard, 
particularly, a1:xut how unstable those relatiooships ocW.d sauetimes be. 
Who wool.d have d:t:eamecl in 1978 that the cost of energy wool.d be �t it is 
today ard that oil C'XJI'{8nies wool.d be rapidly wit:b3rawin:j fran ocmnitments 
of every Jd.rd? 
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Hlil.ip Smith has already 'Wel.oaaed ym at behalf of the two Aradenies, 
bit because of my previoos associ.ati.at with this prog1am at the time of 
the for:matiat of the Joint QoeamgraJ;ili.c Institut.i.cms , I wanted to 'Wel.cane 
ym to this synposium. tllen I ooc:upied Hlil 's positiat as Executive 
Officer of the Academy ard Administrator of the Na.tiatal Reseal:dl OJurx:il 
in 1980, I was asked by mes•• ers of the ocean CX'IIIIIImity lltbether I cx:W.d 
assist in st.ren)t:henirg the Joint QoeamgraJ;ili.c Institutioos. In fact I 
did, ard it was a very excitin) time for me . Today, scme of the key 
pec:ple involved, Bill Basoan first am:n:J them, will provide ym with an 
e:xt:emed perspective at the ups ard downs of the progxam. 

If me had to identify a sin)le scientific ard erqineerin) png:cam 
that has OC11trib.rt:.ed Dm:e than any other in reoeaJt years to wr 
furdamental infor:matiat a1x:ut the planet, there is no cp!Stlat in my mini 
bit that the ocean drillin) p:ogxam wool.d have to be ranked at the tq>. 
we can new anticipate another period of great excitement as the new 
drillin) vessel \.1l'dertakes its work. 

I was also in a positim to watdl ard be involved in tlxlse ups ard 
downs . I think there is a lessaa here in the hist:oJ:y of the Deep ocean 
Drillin) Prop:am for all of us; the p:ogxam's success is t.est.iDa1y to the 
inllspensability of havin) an ilrportant ard sanina.1 idea, srurn 
ED]ineerin), a laq-t:enn perspective, ard a finn grasp of t.bat is needed 
fran both scierxle ard ED]ineerin). 

aJt my task is RJt to make a speecn; it is rather to 'Wel.cane you ard 
to wish ym 'Well m this 25th Amiversaey Syuposium. 

D. James Baker, Jr. , Syuposium Ola.il:man ard P.tesident, 
Joint ooeanograprl.c Institutioos, Inc . 

It's a very great hcnor for me to 'Wel.cane this � 9J:'OUP of 
speakers 'Who have graciaJSly taken time fran their schedules to cane to 
this Syuposium. I 'm speak..in;J today m behalf of Dr. Walter lllnk, 'Who is 
Ola.il:man of the Academy's ocean Sbxiies Board, ard Dr. Arthur Maxwell, 
Ola.il:man of the Board of Gavemors of the Joint ooeamgrapllc 
Institutioos, both of wban l!lle:t'e original <X>-CXXaspirators present at the 
faJDJS breakfast at Walter !lmk's \olhere the original idea of deep ocean 
drillin) was c:xn::eived. we'll hear mre a1x:ut that later. 

Dr. Maxwell worked closely with D:m Hunt of the Joint Ooearo;JraP:ly 
Institutim, Mary Hcpe Katsooros of the ocean Sbxiies Board, ard Ardl 
!t::Iarren of Texas A&M to pit together this Syuposium, ard I want to ext:erd 
my gratitme to all of them for their hard efforts ard to all of you for 
att.erdi.rq today. 
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we in the scientific cxmramity are grateful to the MAS for their role, 
oot ally in �  the initial prog1am of ocean drillin:j blt also for 
their c::xmtira1in:J role in providin:j scientific advice, cnmsel., am review 
to the pzogram as it has evolved aver the past 25 years . 

we are also grateful to the NSF \ttbere many of the key figm:es there 
have been involved in ocean drillin:j at me time or amther: Bill Men-ell , 
sarm:a Taye, A1 Shim, Peter wil.kniss, ncn Heinridls, A1 sutherlam, Grant 
Gross, have all been involved with the pzcg:tam. Am we also owe a debt to 
the other naticms of the scientific world l1tbo have been involved in the 
procp:am: Germany, France, united Kirgdan, Japan, SOViet unicn, canada , 
am nc7A 12 cnmtries 1epzesented by the :&:u:qlean SCience Foun:Jaticn. 

Finally, we want to thank our speakers l1tbo 1epreseut eacb of the major 
milest:ales in the prog1am. we are very pleased that we were able to get 
sucn dist.:in:]uishe representatives of the diffetent parts of the 
activities. I 1axJw yoo are eager to hear fran the speakers, blt let me 
just say a wom alxAlt the organizatioo of the SyDposilDD. 

we have organized araJ1'Ki four major activities of ocean drill in:), two 
of whidl were sucx:essful in their own right, am two of whidl were 
suooessful in that they laid the famjaticn for the other two . we will 
start with Project ltilole am then proceed to the OODP, whidl was nm 
thrc:u;Jh the scriJpJ Instituticn of oceanograpty. 'D1en we'll talk alxAlt 
the OCean Ma:rgin Drillin:j Pl:op:am am then snrrmarize the CUIIent OCean 
Drillin;J Program, 'Mlidl is c::pmltecl t:lu."cuJh Texas A&M university. we will 
finish up with a disoJSSiat of benefits to imustry. 

I ' ll introduce eacb speaker in tum. It gives me particular pleasure 
to introduce Bill Basoan, l1tbo was the Diiector of the ltilole Project fran 
1959 to 1962 . Bill's book, 'UJe Hole In 'Ule Batt.an of the Sea, of whidl 
there is a CO{ri here in the li.braJ:y, describes early ocean drill in:) in 
detail , blt was used by a generaticn of�, in::ludin;J myself, 
as an introducticn to the entire field of�· '!hat gives yoo an 
idea of the rarge of Bill's abilities am expertise. Bill will talk alxAlt 
Project ltilole. 
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�MH>IE 
Speaker: Willard BaSCXID 

I am delighted to help celebrate 25 years of deep ocean drillin;J at 
this place where I spent eight years of J1tf work.inj life.  I will show a 
mtim picture of the drillin;J an:l talk abaJt the project history, quotin:j 
fran papers an:l :reports written at the time so that J1tf mesoory is nat at 
risk, an:l try to illuminate those remote days when there was JII..1Ch 
urxmtainty abaJt the nature of the crust an:l the deep sediments beneath 
the ocean - an:l abaJt lih!ther it was possible to drill in deep water . 

First, a 'WOrd of thanks to the Natiooal Academy of SCi�, past an:l 
present . '!be ltilole Project was \.Ull.i.ke artX other Academy mx:tert:akin;J . It 
was direct involvement in the natural world- in a risky project
rather than merely disrussim by a ocmnittee abaJt what OCA.ll.d be dane 
Ul'l:Jer the aegis of the Academy. It was umertaken because of the specific 
persooalities who were present here in 1958 to 1962 : Detlev Bralk, 
president, an:l his staff: Dcu;Jlas COrnell , the Chief Executive Officer; 
Jcim COlE!IIIall, who first recruited me as a part-time staff 1llf!IJ'ber in 1949 ; 
Howard Lewis , who dealt with p.lblicaticns an:l p.lblic :t:elaticns; Bill 
'lhurston, Executive secretaiy of the Farth SCi� Divisim; an:l myself, 
a mi.nin;J en;Jineer tumec1 qeqilysicist. 

our ocn::mtec1 efforts had the full SURX>rt of the Gavemin;J Board, 
partly because five Jllellt)e:rs of the original AM30C camdttee were Academy 
Jllellt)e:rs an:l because, as Dr. I .  Rabi, a Ncilel. P1Ysicist m the Board, 
carx:isely put it, '"lhank God, we':re finally tal.ki.rg abaJt sanethin:j 
besides space." 

'!hanks also to Frank Press an:l Bcb Nrl.te an:l Hlil smith for spmsorin;J 
this 25th oelebratim of deep ocean drillin;J so we can OCXlSider the great 
advances in en;Jineerin;J an:l ume:t:st:and:in that have been made . It is too 
bad that Reger Revelle an:l Walter M.mk a:re travellin;J abroad an:l canoot be 
present here today. '!hanks also to Ma:t:y lfq)e Katsruros for orqanizin;J 
this meetin:j, whidl originated when Peter Jcimsal stg;JeSted it to 
President Press . 

Fa.1r of the original group of scientists who SURX>rted the beginnin;rs 
of deep water drillin;J with 'WOrd an:l deed have qooe m the Great Adventure 
to that lan:l where me supposes the oorrect answers to all the earth's 
mysteries a:re al:t:eady m file. Iet us particularly :t:EIIetiler Bill Rubey 
an:l Harty Iacti of the tEGS, who were respcnsible for drillin;J test holes 
m Eniwetok an:l Bikini: Maurice PMin;J of the Iana1t Geqilysical 
Cb;e:t:vatory, who lcn:;Jed to drill fran his old WOJden schoaler Vema: an:l 
Harty Hess of Prinoetal university, oo-spa150r of the project. SUrely 
their spirits a:re here with us today. 

'!be idea of drillin;J to OOtain sanples of the deep rocks or of 
OOtaininj deep oo:res of l.Jnjersea sediments was thcu;Jht of by many peq>le, 
iool\Xlirg Olarles Darwin, who in 1888 persuaded the Royal Society of 
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I.axbl to drill a hole en F\mafuti in the Ellis !slams. Also by T. A. 
Jaqgar, director of the Volcano laboratory en Hawaii, who in 1943 pzuposed 
drill:in;J 1000 core holes in the deep ocean battan eadl "1000 feet deep so 
geology wall.d nat L'EIIBin a speculative sci�. " And others . 

art: the �ien that sparked the actual drillin] stEIII'IIFd fran a 
meet:in;J at the Natimal SCi� Fa.Jrmtien early in 1957 of a pzqx&ll. 
review panel that irx:l.med walter ll.mk am HarLy Hess. 'Dley had 
ocnsidered scme 65 researc::h pzcposal.s, each made by a scientist of scme 
stature in geology�ics, am decided that l'Dle of these was likely 
to prodooe arry major advai'D! in earth sci�. walter ll.mk suggested 
that they should ocnsider what project, regardless of cost, wall.d do the 
DCSt. to qe1 up new averues of t.hcA.¥;Jht am researc::h . He t.hcA.¥;Jht that 
scmpl:in;J the earth's mantle wall.d be DCSt significant. 

Not laq after that there was a breakfast meetin] of the American 
Miscellaneous Society, a specifically disorganized organizatien, at 
walter's house in Ia Jolla, where the subject was further diSOJSsed. '!he 
ci.role was then mcpan::Jed to irx:l.l.de Gordal Lill, Josh Tracey, HarLy I.aM 
- am soat after that, Reger Revelle, Bill Rubey, am Maurice Ewirg. 

In sept:.ad:Jer 1957' urged by Reger Revelle am Tan Gaskell' the 
Intematimal unien of Geodesy am Geqnysics, meet:in;J in Torart:o, adopted 
a resolutien that said, "'Ihe O"tiiJSitien of the Earth's mantle belOiii the 
Mdlo is one of the DCSt iDportant \DlSOlved p:rci>lems of geqi'lysics. " It 
"urged the natioos of the world - to drill to the Mdlo di SCXYJtinrlty. " 

In April 1958, I oocupied an office en the floor above this lecture 
hall, q::posite to that of Bill 'lhurstal . one day in a flash of genius I 
called aczoss, "Bill, it's the Mdlole!" SO the drillin] project bec:mce: 
no one afteLwal:ds called it anythin;J else. '1hurstal am HarLy Hess, who 
was then Olaizman of the Earth SCi� Divisien, called a meet:in;J of 
geqi'lysicists in the great hall of the AmdEmy iDJDediately pzeoedent to a 
meetin;J of the American Geqnysical unien. It was chaired by HarLy Hess 
am the first speaker was Gordal Lill. 

Let me read to yoo fran earlier writin1s al:x:ut what� at that 
meetin;J: 

As socn as Lill pzcposed the drillin] piO]Lam, scme 
unexpected q::positien develqai that took three f0L111S. '!he first 
questien was: 'Nlat good will it do to get a sin]le scmple of 
the mantle? '!he material beneath the cr:ust is prd::lably nat 
:txm "JE!!''lS am one scmple camot be expected to be 
representative. Ten or even 100 holes may be needed before -we 
Will Jcnow what the mantle is made Of o I To Wdl HarLy Hess 
aJ'lS11ei'eCl, 'Pezhaps it is true 'We 'Wal 't fini rut 1IUCh al:x:ut the 
earth's interior fran one hole, b1t if there is nat a first hole 
there camot be a secxn:i , or a tenth or a hurxlredth hole. We 
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DJJSt make a beg�. ' '!he secx:n:l cbjectim dealt with JIDleY: 
''Ibis project will CXlSt many millims of dollars, ya1 can't even 
estimate hew Dlldl . If it is paid for CAlt of geqilysical research 
JIDleY, it will strip all other projects of tum& for years . If 
that amoont of JIDleY were divided up aun:jSL the exi.sti:rq 
institutims, llle wcul.d all be able to do DDre am better 
geqilysics. ' Reger Revelle answered that me . He said, 'I 
imagine that an argument like that was used against ColuabJs when 
he asked Queen Isabella for ftDUI for his adventurous voyage . 
one of the Queen's advisors l.II'D:dJtecll.y � forward am said 
your Majesty, it 'Wal't be iDportant even if this crazy Italian 
does reach Iniia by sailinj west. 1lly oot plt the same amoont of 
JIDleY into new sails am better riggirg for the other ships; then 
the lrtflole fleet will sail half a knot faster. ' 'lhat devastatirg 
analogy silerx:ai that part of the qpositim. A third cbjectim 
was: 'It is inpossible to drill a hole in the bottan of the 
ocean for the foreseeable future . Nobody has art:f idea hew it can 
be done. 1lly doesn't AMSOC forget a:l:n1t oceanic drillirg until 
it's done sane research m deep drillirg tedmicpes at lam. ' 
'!he ans\lller to this was given by A. J. Field, an en;Jineer fran 
uniat Oil <)'mpmy I llltlo showed D:Wies of the bal:ge ass 1 [Figure 
1], a name � fran the initials of the oil OCIIp'Jlies that 
amed it, o:nt.inental , uniat, Shell, am SUperior. It was 
drillinj an oil lllell at sea off the Califomia coast in water 
a:l:n1t 200 feet deep with a full-sized oil drillinj rig. 
Admittedly, this ship was a lCDJ way fran beinj capable of 
drillinj to the M:ilo but it deualstrat.ed the new possibilities to 
eveeyme present . AlJoost until that DODel1t the capabilities of 
floatirg drillinj platforms had been kept closely guarded 
C'X'II'I'Oftrcial secrets . Virtually m me present had seen mr heazd 
of sudl equipDent before, but oow they c:x:W..d see a new sort of 
tool ..mien looked as tholxJh it c:x:W..d be develq:e:i into a deep sea 
drillinj rig. A wave of enthusiasm went tllrolJ;Ih the audieroe am 
they saw the project in a new light. 'If American t:ec:hmlogy can 
go this far it can drill to the M:ilo. I In fact, CUSS 1 itself 
looked as tholxJh it might be used to drill shallow holes am 
sauple the \lR)er parts of the sediment:aiy crust at the seafloor. 
By this time, even those llltlo had been at the feme were persuaded 
that the Deep Sea Drillinj Project was a better idea than it 
first seered. I proposed a :resolutim that said, ''!he JlGJ 
SJ.JRX>rls the project CA.ltlined by Gorda'l Li.ll. ' It carried 
unan.iDDJsly. 

t1rder the aegis of the Aa\demy am with the SJ.JRX>rl of geqilysicists 
generally, it was oot lCDJ before a grant of $15, 000 was received fran the 
Natiatal. scieroe F'cunatim as a down payment m a feasibility study. 
'1hls it was that the idea, the scientists, the Academy, am the liDleY all 
came together. 
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'!he feasibility sbdy began at cn:2 with me as its urprld executive 
secreta:ry. We looked into variCllS p:ISSible test sites in both the 
Atlantic am Pacific; lrle examined nearly all the float.irg drillin;J vessels 
in the world. Behind the scenes the work was pmceedin;r nicely, bJ.t by 
october the CXIIIDi.ttee was becnni n;r distmtJed about the misinfOJliBticn 
reac:b:in;J the plblic. Rumors were flyin;J that made deep sea drillin;J soord 
DDre like scien:::l! fictioo than scien:::l!. 

It was decided to soot:dl these wild rumors with a cxmplete plblic 
statallent for, by then, possibilities had narrowed am rur tlxujlts Cl'1 how 
the work shalld p:ooeed were DDre orderly. At least the CXIIIDi.ttee oculd 
say with reascnable certainty what the scientific objectives were, whidl 
drill:irg sites secmed the DaJt pranisin;, am what kim of equipnent might 
be used. 'lhe :result was an article in the SCientific Am&ican (April 
1959) written by me am entitled "'Ibe Jot:hole," whidl suumarized rur 
t:hin1d.n;r at that time . 

In sept.eui:)er 1959, an intematiCilal syDpJSi\DD oo oceanograPtY was held 
at the United Naticns in NEw York . SCIDe of yoo may have been there . At 
that time lrle released what became laDm as the red book: Drilli.rg '1hrcu:Jh 
'lbe Earth's crust (NAS 717) . I want to read a paragrapt fran that book, 
mainly because it was often said a.ft.ezwar:t1s that the cbjective of rur 
project was "cme deep hole" am not:hin;J else. 

'lhe AMSOC CXIIIDi.ttee believes "'Ihat it is desirable to drill a 
series of holes into the strata beneath the ocean, ollmi nat.irg in one 
that pierces the Jot:ho am sanples the mantle. 'lhe infOJliBtiCI'l 
produced will be mUcp! 1 Since direct sanplin;J am measuiE!DeUt is the 
auy way to obtain lllldl needed krx:Jwledge about the o *'IOSitioo of the 
earth, its ancient history am the develcpueilt of life. In cOiitiCI'l 
to the iDmense scientific value, the oil imusb:y will benefit fran 
the experimentaticn with new ideas am ecpipuent for deep drillin;J. 
Am the value of infOJliBtiCI'l am experien:::l! to be gained will far 
aitweigh the cost of c:iJt:.ainin;r it. " 

El.sa.tlere in that same plblicatioo, lrle mt:ed that no cme knew what the 
cc *'IJOSitioo was of the seocn::l layer where seismic waves DDVed at 4 .  5 to 
5. 5 km a secxni, or the third layer where they ran 6. 7 to 7 . o  km a seocn::l, 
or the sub-M:ilo material where velocities were 8 .  3 km a seocn:i . Ncixxly 
knew whether these were basalt or OCI'lSOlidated sediments or limestale or 
what. Perhaps lrle still do nat krx:Jw; maybe saneooe will tell us later oo 
today. 

'lhe oamnittee also hoped that lrle wa.tl.d fird fossils that wa.tl.d fill in 
bzeaks in the lam moord, am it wanted to OCilfinn restDte geqilysical 
meaFP.IIements by directly measurin} rock c:x:nhlctivity, radioactivity, 
terperatu:re am so forth. 'lhe red book also mt:ed the c:harre of SCIDe 
great, unexpected clisoavery. It also said "it is p:ISSible that the sndden 
:revelatioo of the geologic history of the � layers by the cores 
taken in the test drillin; will generate so lllldl scientific excitement 
that there will be a general claDDr for a p:ogzam of ocean drillin;r in 
many places. " Very proper. 
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'!he stacy was piclced up l:7.i the press am plblished widely. Before 
lcn;r, letters fran crackpots began to arrive. Balle went to the secret:aJ:y 
of the Navy sayin;J: "Dcn't let those crazies drill a hole in the oott:aa 
of the cx::&m. 'lbey'll drain all the water art: of it am we l!lal't need a 
navy." others were fran peq>le who said, "I've seen the mi.cklle of the 
earth in rrt:f dJ:eaDB ard I can tell you lllbat 1 s them." 

It is ooe thin;J for scientists to speculate m the nature of Ven.JS or 
Mars am to say lllbat they will do with rock scmples of these planets. It 
is cpite amther to actually go them am br� the scmples back. 'Blat 
requires cm:eful. en;:Jineer.in;J am oa'lSiderable c::parat.ialal risks. so it 
was with the first deep cx::&m drill�. 

'!he thi.n;)s that are known am taken for granted today wm:e unc:harted 
territmy lllhen we first started t:hinki.rq aba1t deep sea drill�. It was 
oot known then if a ship could be held close above a hole in the oott:aa in 
water over two miles deep; if drill pipe, oot laterally SlJA)Ort:ed l:7.i the 
side of a hole, 'WOOl.d � wildly lllhen rotated am berxl EDII."eSsively; if 
sea water 'WOOl.d be a prq:er circ:ul.a� fluid in the drill hole, hew a 
dicmad bit (needed for hard rock) wrul.d 'WOiit for oorin;J in soft 
sediments; if wireline c:orin;J tec::hniques wrul.d :retum satisfactory cores; 
if a steady weight could be maintained m the bit as the ship heava:i up 
am down; the extent to ..m.dl lcn;Jitl.dinal. waves 'WOOl.d mave up am down 
the drill pipe, etc. 

A n1111her of the men llh> were with us at that time are in the rcx::a here 
today. We have Bi Hort.al, Pete Johnsal, Fral'¥:lois I.aupietti, Bet> Snyder, 
am Jeff savage. or. Jack M::I.el.lam, Chad O'Hanim, am Jc:tm Marriner 
couldn't make it, I'm sorry to say. '!\«) of cur naval architect advisers, 
captain Harold saurders, USN ret., of D!Vid Taylor !biel Basin, am Rebert 
'l'a9;Jart have also gooe Cl'l to the Great Adventure. 

I shool.d like to speak now aba1t three major en;:Ji.neerin;J prcblea& the 
AMSOC staff solved with a series of inventialS that laid the fCAli'DltialS 
of all future deep cx::&m drill�. 

First, Dynamic Positimin;J. In early 1958 them was a tug-boat strike 
in New York HaJ:t:)or am ship operators SOCI'l fCAJI'Ii hew difficult am risky 
it was to dock 1� ships witha.Jt t:l¥]8 . In rrt:f capacity as executive 
secretary of the Maritime Research ccmnittee, I investigated am wrote a 
staff paper with rrt:f assistant, Jc:tm Greqoey, called "Maneuver� Devices 
for Ships" that could be used for doc.ki.rq if t:l¥]8 were oot available. 
('lhese :in::luded bow' thrusters, vertical axis prcpel.lers, active nXIders 
am ami.directiooal. steerin;J screws. )  

Before that, as a project EnJineer measurin;J waves fran the first 
1� thenla'u::lear test at Eniwetok, I had invented the taut-'JlXX)red tA1oy 
that held positim closely in deep water. 
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Now, as soa1 as wr early calculatioos showed that if a drill:irg ship 
ware arx:bcn:ed in deep water it wa.tl.d move abalt so llllCb that the drill 
str:irg wa.tl.d be likely to break, it ocx:m:red to me that if a ship were 
eqa1i1P" with maneuverin;J pt'q)8llers ani if the pilot had a fixed 
refer:a10e plint sudl as a pil:irg or a b.Joy to guide him, he could maneuver 
.i.mefinitely to hold the ship within a small area - I had in mini the 
space between piers at 51st Sb:eet in NEw York . 

SUCb was the invanti.CI'l of "dynamic positiCI'l:irg". I first used that 
pm.se, am the word "epicenter" to describe the ship's positiCI'l, in a 
paper I wrote in the SI1111Df!!l" of 1959 ard subaitted to SCierpe magazine. By 
the time SCierpe !.'ejected the piece as predaDinantly er:gineer:irg I was too 
b.Jsy writ:irg A UOle in the !Wtm of the sea to subnit it elsewhere . 

Rsduc:irg that invanti.CI'l to practice in a drill:irg qmatiCI'l required a 
temn of pecple ani the work was assigned as follows: Peter Jcimsal, 
assisted by Jeff savage , was given primlu:y respoosibility for design:irg, 
install:irg am maint:ai.nin:J a circle of bJa.is in deep water around the 
drillin;J sites, Chad O'Hanian was xespaBible for sensin;J the bJa.is in 
rcujl seas at night with radar ani scmar, captain SCA.ltherlard of "'llrray" 
am "Tregurtha" oversaw the CXI1StructiCI'l of fwr l.aJ:ge HaJ:txn:master 
art:board DDtars hlil.t to wr specificatialS (Figure 2) , am Rebert Taggart 
was given a ocmtract to hlil.d a oa'lSOle that wa.tl.d siDul.taneously cart:rol 
the fwr ptq)el.lers. I specified that he use a "joystick" type caJtrol 
that had directiCI'lal. sense am a 'Wheel to c:tlarqe directiCI'l (Figure 3) . 

All of these pecple did an excellent joo b.tt we had� misgiv� 
abalt the positiCI'l sensin;J syst:an that Bcb Snyder devised a bacJcup 
tiltmeter as an altemate syst:an. It was a sort of analog of the slcpe of 
the pipe at the batt:aa. I11ckily, it was nat needed . 

Seocnl, the "guide shoe" . Early calculatialS showed that excessive 
tensiCI'l due to pipe berdin;J wa.tl.d likely oaDe at the surface ll4lere the 
pipe left the rotaey table, a plint ll4lere the tensiCI'l fran the weight of 
the pipe below was already great. 'lhis berdin;J wa.tl.d be caused by the 
roll:irg of the ship am because it wa.tl.d nat be precisely above the hole. 
We took the precautialS of specifyin;J a ram fluted kelly ani extra high 
sb:agth tape.ted drill pipe, b.tt the main inventiCI'l was that of &i Hortal, 
who devised a t.ruapet-shaped "guide shoe" tllrcu;lh whidl the pipe passed as 
it left the ship (Figure 4) . 'lhis IilYsically prevented the pipe fran 
berdin;J JIDt"8 than an ac:x::x!ptable amoont ani depth sb:esses in it within wr 
specificatioos. 

'lhird, we anticipated the eventual need for hole reentry fran the very 
beg.innirq ani we awroacbed that pn:i)lem by 'WOJ:'kirq Cl'l a JIDt"8 iJJI'Ofdiate 
Cl'le, that of recluc:irg berdin;J sb:esses in the pipe ll4lere it entered the 
hole. It wa.tl.d prevent the pipe fran ki.nJd.n;J b.tt in a different way fran 
the guide shoe at the surface . tllatever was used wa.tl.d have to be held in 
place by a st:ructura1 steel "lan:lin;J base" sittin;J Cl'l the batt:aa, attadled 
to a casin;J that exterDed well down into the hole. Eventually, this 
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design, for whidl &i Hortal am Jack !t::Iel.lam were mainly responsible, 
becane an i.nc:Ieasirqly flexible tapered casirq that projected above the 
larxlirq base with a small funnel at the tap. 0'1 Mard1 12, 1961, at em' Ia 
Jolla drillirq site, we installed a larxlirq base with 150 feet of casirq 
below it am the tapered casirq risirq above it. 'lhis was drilled into 
the bottaD in 3, 111 feet of water, the J-slats were d.isen)aged to fl:ee the 
drill pipe, am the hole dee�ai amther 1035 feet. It was the first 
step in hole :reetltty . 

Francois Iaapietti, the resident mathematician of em' groop , erdlessly 
calculated the sb:esses in variQlS OCIIbinatioos of drill pipe am worried 
about vibratioos, lcn;Jitlxlinal. waves in drill pipe, am such esoteric 
matters. He was, of oc:m:se, helped by the others, especially in::ludin;J, 
&i Horta'l, Arthur Wbinski, am Jan I.eemertse in makin:j what was prd:)ably 
the first major stmy of lcn;J strin;Js of pipe in the ooean. 

'When drillirq time �, we had p.rt: so 1lllCh eqnasis en the 
prci>lems of prevel'lt:llg the drill pipe fran break.irg that many peq>le 
asked, what will you do if the pipe breaks? To pn!YB1t l1Riue oa'lOem a'l 
that point we rented a seocn:l strin;J of pipe, DBgnafluxed it, am stored 
it in San Diego. '!hen the answer to the questicn was: "If we drq> the 
first pipe we'll go back am get the alte:mate strin;J." It was never 
needed. 

I shool.d like to say saoethin;J about the attitme of the oil i.musb:y 
at this time . I gave many lectures en en;ineerin;J as well as scientific 
matters in lbJstal at the Petroleum Club am the Rice HXel to very 
skeptical audiei'D!S. After one such lecture was aver a ooople of old guys 
CAit of the oil paten came up to me to say, "Sal, you ever see a real 
drillirq rig wit:lnlt an oo:tboa:I'd DDtor?" "Yes sir. " '!hey shook their 
heads like they were ta.l.kirg to the village idiot am walked away. 

After we drilled suooessfully, as planned, I lectured in l:x:Jth those 
places again. '!be same kind of peq>le \lilo previQJSly tl'lcA.ql.t we were 
crazy to tJ:y mw said , '"'hat was oothin'. Anybody in the oil blsiness 
<XAll.d have dane it. " EVen em' cxmtractor, Glcilal. Marine, had difficulties 
believin;J dynamic positicnin;J wool.d work am three or faD:' ma'lths after we 
had made the decisicn to go with it, Glcilal. was still tJ:yin;J to raise 
several millicn dollars fran the Office of Naval Resea.rch to D.rlld an 
anc:horin;J system. so we received very little support fran those \lilo 
afterwards cq>ied em' ideas am inventioos freely. 
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1st me show ya1 a mtia'l picture ani then I'll say a fw � beyaU 
that. 

"'Ihe First Deep OCean" 
Produced by Willard Bascan 

for OCean SCierx;,e am &gineeririJ Irx:: . 
in 1963 

(wimer of :rmustrial Film Institute first prize) 
showed the acb.1al drillirl) at sea . 

'Dle total cost of all the p.trdlases , the watk at sea, nmilizatiem am 
deiJd)ilizatiem, subcxx1tracts , staff am ocmnittee watk - eve:r:ythi.Jg -
was $1,536,500. 

'Dle first drillirl) was de ned highly aJOOeSsful by everycme ircl\Xlin.J 
the President Is SCierD! Advisaty CCIIInittee, the Naticmal. SCierD! Board, 
am the Academy's GoYemirJ.J Board . 

'Dle followin;J letter, adb:essed to Dr. Bralk am Dr. waterman was 
received fran President Kennedy: 

I have been followin;J with deep interest the experimental 
drlllirl) in ex�u.actiem with the first pmse of Project Mdlole. 
'Dle stDJeSS of the drillirl) in almost 12 , 000 feet of water near 
Qmdaloupe Islam am the peretratiem of the oceanic ctUSt down 
to the volcanic fcmDatioos CXIlStitute a remrkable achievement 
ani an historic l.ammark in rur scientific ani en;Ji.neerinq 
pxogxess . 

'Dle pec:ple of the united states can take pride nat ally in 
the at'XXI'l'fllishment bit in the fact that. they have SIJA.'C)rted this 
basic scientific exploratiem. 

I extend to ya1 Drf CXI'�atulatioos am ask that ya1 pass 
them em to the special ocmnittee am the staff of the Naticmal. 
Academy of SCiei'D!S, the Naticmal. seiaD! Fam:Jatiem, the Glcilal. 
Marine Explo:ratiem OJJpmy, am especially to all these em board 
the cu;s I ani atten:Jant vessels ll41o have <XIIi:)ined their talents 
ani ene:z:qies to achieve this major suc:x:a;s . 

S/S Jdm F. Kennedy 
President of the 
united states 

'Dle ergineerinq staff began at a¥:le to design a JII..1Ch inpraved ship to 
carey rut the widespread drillin;J prog:r:am that was originally plamed. we 
specifically called it an "Intel:mediate Ship" to make sure m cme woold 
think it ocul.d be used to :readl the Mdlo. It woold have been a very 
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satisfactory am inexpensive ship; i.rdeed, several oil drillin;J t:XIIpi'Jlies 
used ru:r design. Had it been tuilt am used as we pzqiiOSSCi, the seocni 
phase of the !Hlole project lllalld have ocme out as well as the first. 

tJnforbmately, we had made the Gnadala.Jpe Islam drilli.n;J look too 
easy . As Harty Hess said, "You shall.d have failed a ff!M times am made it 
look baLder." '!be staff was unable to txl!lllmicate the en;Ji.neeri.n;J am 
tecimical difficulties of drillin;J to the mantle to sane of those at the 
AMSOC o:mnittee . 'lbe result was the Ccmnittee split down the middle aver 
\tlether to :reo ""rid an "Intermediate ship" or to attalpt to tuild ate 
that oc:W.d drill to the ultimate c::bjective at the first tty witha.tt 
solvin;J the really difficult en:.J� ptd:)lems that have nat been 
solved to this day. 

At the same time it was Cflite clear to everyme that the� was nat 
the ptq)er base for the lazge en:J� am aperatiatal. drilli.n;J pxu:Jiam 
that lllalld ensue . our staff heartily agxeed that an outside cxmtract:ar 
shall.d be selected - i.rdeed, we briefed sane 15 bid:Jers about what was 
needed . 

'lbe bids were very carefully reviewed by a ocmnittee selected by NSF 
am the top three bia:Jers were de 338i to be outstan:iinq. All of them 
lllalld have given ru:r staff ilrportant positias in the project. :azt, after 
a laq delay the fifth-rated cxmtract:ar, Brown am lbJt of lblst:al, lllho 
had sufficiently good political c:aaJeCtias that it had nat even bothered 
to attend the bickEr brieff.n1s, was mysteria.JSly selected. 

About that time, ru:r staff resigned to set up OCean SCien::le am 
DJ;Ji.neerin;J Inc . am ru:r attenticm was transferred frail scientific 
drillin;J to \.1R3ersea diaacn:i minirr:j . 

tater at, CDJgXessiatal. hearf.n1s led by senators IOJc:hel. am Allot 
I'E!IIBrked at the sustained ineptitu:Je of Brown am lbJt am oot:ed that 
great pressure had been p.rt: at NSF by V . P. � Johnsal ard Rep. Albert 
'lbaDas of Houstal . 'lbe news media had a field day with that am after 
SCIIIe $55 milliat had been spent ard 1'Dt:hirg had been 8(XX'III'lished, the 
project was caJXlel.led. 'DDls !Hlole becaJre Ncilole. 

It is sad that the first deep ooean drillin;J llhlc:h began with such 
pranise came to such a sad en:iinJ am, in the end, gave the !Hlole Project 
a bad name. Q'n! it left the Amdeny here it beca:me very political am 
expensive. :azt atee we had shown that deep ooean drilli.n;J was possible it 
was inevitable that DDre deep drilli.n;J lllalld take place. 

I look forward to heari.rg fran the other speakers about what haJ:pened 
next. 
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D. James Baker, Jr. 

It is terrific seeiD) the start of the ocean drlllin;J activity �ch, 
as ycu say, coat $1,500,000. Today, the b:d:Jet nqJeSt for 1987 for the 
Ocean Drillin:.J Pl:ogxam is $45,000,000. We \lal1t get all of that but 
probably get JIIJSt of it. Of that $45,000,000, $15,000,000 per year is 
bein;J p.rt: in by fomign countries, to give ycu an idea of the size of the 
project today. By the time - finish this � pt:Ogiddl, - will have 
spent close to $1,000,000,000 Cl'l deep ocean drlllin;J, but it's worth it, 
believe me . 

Rlilip smith, Executive Officer 
Nati.CI'lal Raaearch CDmcil. 

UpCI'l review of a project like this, ycu ·�y di.scc:JYer that a lot 
of ideas that p8q)le think axe l1Eii ani just bein) inttoduced into the 
p:r:up;am, in fact, were t:hcught. of 25 years sqo ani I just 'Wa'dered if this 
film ani Bill's disa:asiCI'l shculdn't be made a part of the i.rdoctrinatim 
for every l1Eii peracl'l 11iho CXIIIBS into OCean Drillin}. You'd be an:prised 
how 1II!I11Y peq>le came up to me just cl:J:ri.n:J the (X)ffee break ani said, "I 
didn't know they t:hcught. about that 25 years aqo." 

We':r:e goi.n;J to JIDIJ8 Cl'l nJW to the successor to Project ltJhole, the 
project that did, in fact, what Bill was tal.ld.n:J about - do a global 
:r:&XIaoai� of holes in secUment:s all aver the world ani came up with 
saoe major l1Eii scientific results. We will have two spealcm:s, the first 
of 1llhc:lll will bridge the gap bebleen Ebase 2 of ltJhole am the OOIP - Arch 
H:::Iarran, 1llho had &eJ:ved not Cl'lly these two projects but also was a key 
figure in helpin;J organize ani get;t.i.rg started the l1Eii Ocean Drillin;J 
PJ::ogiddl �ch QMII!Wad in 1983 at Texas A&M. '!hen Arch will tum it aver 
to Mel Petersc:ll. 
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JEEP SFA t'RIILllG � 
Speaker: A.R. � 

It is indeed a privilege to be here today. In fact, it has been a 
privilege for me to have been a part of the OCean Drillin] P.togxams since 
1962 llben I was an imeperdent OCDIUl.tant am did scme design work cn pipe 
hanllin;J eqnipnent for Brown & Rcot, prime CDrt:ractor cn lbase II of 
Project R:lhole. AR;Brently as a result of that work, I was invited to 
join the staff of the Natiooal. SCi� F'our'daticn (NSF) project office in 
Halsta'l, Texas, whim was under the directicn of Del\ Woodward, Who played 
a praninent role in Rlase I of the Project !ti'lole. I joined the project 
there in April 1964. It has been a very int:erestirg arxl rewa:rdi.rg part of 
nrt career. 

I had been interested in offshoz'e for a nmber of years arxl nrt prior 
experi� had been with an 8CJ1ipDent marufacturer ll4lo was designing' ani 
tuildin;;r eqdpnent for the offshoz'e drillin;J imustJ:y whidl was relatively 
in its infarcy at tbat time. 

Rlase II of Project !ti'lole was the ergi.neerin], OCI'lSt:ructicn, arxl 
cperaticn pmse arxl Brown & Rcot, the prime c::a1tractor at tbat time, 
umerstood it to be their mamate to drill the R:lhole. Everyt.hin;J they 
were doin;J was aimed at the ultimate goal of drillin;J a hole in 13, 000 to 
15, 000 feet of water with a peretraticn up to 20, 000 feet below the 
seafloor. '!hey estimated a total cperatiooal. period of �tely 
three years to drill the selected site because DrJSt of the drillin;J 'Wa.ll.d 
be in very dense arxl hard basalt. Rlase I of !ti'lole had proven tbat 
basalt � to be the predaninant material cn the secxn:l layer of the 
earth's crust. 'D1el:e is m c:p!Sticn bJt tbat Rlase I of !ti'lole had 
deDalstrated for the first time the feasibility of drillin] in very deep 
water. It was a very excitin;J urDertakin;J arxl a nmiJer of J'1eiW arxl 
:inrx:Native ideas were used for this deaalstraticn. It JlllSt be ze•eubered 
that the actual drillin;J lasted Cl'lly a few days arxl peretrated less than 
1, ooo feet into the seafloor, ldlereas the drillin;J of the !ti'lole 'Wa.ll.d 
take many ma'lths of OCI'lti.rAJaJs drillin;J while stayin;J over the same site 
in the ql8ll cxaan. 

In looki.n;J at Project !ti'lole with the benefit of himsight, I have a 
different a.ttl.ook cn the magn.itme am diffiauty of the task fran tbat 
p:t:q:ceed by the AM90C staff at the end of Rlase I of Project !ti'lole. In 
testifyin;J before a CDJJressiooal. o:mni.ttee OCI'D!I'Ili.rg the in::reasin;J cost 
of Rlase II of R:lhole, Dr. Ielarxl Haworth, Director of the NSF at tbat 
time, made one of the ume.rstat:Ements of the oentuey llben referrinj to 
Rlase I of !ti'lole: he said "several major en:]i.neerin;J p:t:d:)lems were rXJt 
unoavered by this urxJert.akin;J''. 'lbat was because Rlase II turned rut to 
be a major research arxl develcpoeut project. 

'1he c:xmtract was awarded to Brown & Rcot of lblst:al , Texas in 1962 to 
drill the !ti'lole, with the work to be done in five stages . stage A was 
En;Ji.neerin;J arxl Design arxl the first year was lcu:gely spent teyin;J to 
select the platform to do the work. At tbat time, the dee{:eSt hole tbat 
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had ever been drilled em lard was about 27, 000 feet. '!bey were faced with 
the prc:i:)laa of t::r:yin:J to design a systaD to drill 35, 000 feet fran a 
td:bin;J platfcmn aJt in the ocean that c:xW.d maintain a staticm aver the 
drill site and sm:vive a 10<>-'yaar blrricane. At that time, DKJSt of the 
offshore drillin;J was bei.nJ dale fran filcad platforms or bottcD-sitt.in} 
barges; floatin;J drillin;J was :really just beginn.in;J to CXIDe into its am 
and there wasn't too :au::h Jcnawn about it. At that time, scientists 
believed that the ll:ilo or mantle c:xW.d ally be nBdled by drillin.J in the 
deep ocean basins. 

Brown & RxJt had CXIDe to the cc:n::lusiat that a ship-type hull 'WO.ll.d 
nat give the stability that was required and a :um:e stable platfom DllSt 
be develcped . 'lbeir sttnies irdicated that due to extreme loads at the 
lJR)8r part of the drill st:rinj ,  even with the guide shoe that had been 
develcped in Rlase I ,  when drillin;J in a hcstile enviramealt with sea 
water as the principal circulatin.J medium, fatigue damage 'WO.ll.d be a very 
seriaJS pn:i>l.aa and drill strin;J life 'WO.ll.d be unaroeptable fran a 
ship-type platfcmn . 'lhis led to the develq11ent of the conoept of the 
ool'UIII'l-Stabilized self-pt�ed dynmnically positiated platfom finally 
pr:qlO&ed . '!he san! -sul:iilersible platfcmn oa.oept was just oc:an:in.;J into 
bei.nJ and had been used, I believe, prcbably by ate or two ocntractors at 
that time, bJt ally in an ard1ored mde in a few tnlrdt:ed feet of water. 

So platfom develq:w:ualt be aue a mjor \lJ'dertaJciD;J because they were 
ad.vaooin.J the state-of-the-art by a CX11Siderable aDDD'lt at that time . 
After extensive mdel t.estiJq at the David Taylor M:del Basin, Brown & 
RxJt ocnt:racted with Gil::iJs and Olx of New York, who were ate of the 
lead.inj naval a:rchltects in the united states, to develq> the detailed 
design of this platfom . '!he design was oa�pleted, the CXXlStructicm 
CD1tract was awarded, and the platfcmn was un:Jer OCilStructi.cm in San 
Diego , califamia at the time of teJ:mi.naticm of the project. 

A few years later in 1974, I visited Bldlm and Voss Shipyards in 
HaDbirg ,  GeJ:many and there to Jllf amazaaent was the ll:ilole Platfcmn , or so 
it� to be. It tumecl aJt it was the sani-sul:iilersible, with the 
name Chris Cllenel:y , bei.nJ built for '!he Offshore cnrpmy and ,  
dimensiatal.ly, it was al.DIJSt exactly the same as the ll:ilole Platfcmn . In 
fact, they had ciJtained oq>ies of the ll:ilole design drawin;ls fran the 
Natiatal. Tecbnical Infm:maticm service and were usin;J the basic design for 
their platfom . As far as I know, it has q>erated successfully in the 
severe envirament of the North sea, pravin;J the validity of the original 
design . SEmi-subDersibles of many cxnfiguratialS are widely used for 
offshore drillin.J today. 

'!he develq:w:ualt of a nmh:!r of new elalll!!!l'1t:s were necessary to have a 
oa�plete drillin.J systaD .  A means of holdin;J the platform at the drill 
site withcA.lt ard1ors was a critical requiralent for the SJOOeSs of the 
pr:og:r:am and such a systaD did nat exist . Haleywell and General� 
Defense Researdl laboratories were awarded cx:ntracts for the develq:w:ualt 
of a Dynamic Positiatin.J System (DPS) . Each c::atpmy was successful and 
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subsec;rJently lllimlfactured IJ?Ss for sale to the offshore drlllin;J industry 
and other marine CJR)licatiaw. 

Ha1eyWell develqm bath a lcn;r and a short baseline syst. usin;J the 
Pl2ISe shift of the inoc:mi.n;J signal fran a seafloor bexat to dst:eJ::mine 
platform displaop�W It, and Galeral Motors develqm a p1lae positicm 
measu:t:aoent syst. which measumd the differerD! in the time of arrival of 
the signal at the hymqta1as. 'lbe lP systaiiJ wexe umer c:xmstnJcticm at 
the time of te:tminaticm of the Project M:ilol.e. '!bey wexe <XIIp].eted after 
te:tminaticm because 1111e knarl that the Deep sea Drillin;J Project "WaS c:x:min) 
dawn the pike and wail.d need a similar syst. .  'lbe <XIIp].eted syst. 'WaS 
offered in the Reqwrt for PI:• ipOSal. for the I&P drillin;J ship as 
GaverriDent FUrnished &�dpnent (GFE) that 'Wall.d be available and it 'WaS 
subsequently used in part. Q1e big differerD! in the syst. used for I&P 
'WaS that, at the time that the syst. 'WaS originally built, analog 
CXJIP,lters wexe the stamard and the syst. 'WaS built with an analog 
CXIIplter to CUIUol the ship. It took a large l'CCIIl just to hold the 
CDip1ter involved, in a&iiticm to all the positicm refererD! eqnipwtt . 
Fortunately, when I&P came alcn;r, the digital CXIIplter 'WaS beqi.rlnirq to 
OCIIIII! into use and 'WaS substituted for the analog CXIIplter when the re 'WaS 
installed CXl the <jlgp;!r Q)a],l.ergg. 

We 'WIBl'lt to sea, originally, with the two refererD! systal& aboard, the 
p1lae measu:t:emt!fllt and the J;ilase measu:r:aoent syst., and the digital 
CXIIplter that 'WaS fumished by Gld:lal Marine, the ship owner. 
Fortunately, after a period of time, which I will menticm later, bath 
syst:aDs performed satisfactorily except that the Pl2ISe C'XJIPU'iacl'l syst. 
at that time had three mechanical Jhase cxmpmttors and it 'WaS very 
difficult to keep these units syrdlralized. We finally el.i.minated the 
P1ase CXIIp!lrisal syst., DBl amther frecpmcy to the p1lae measu:r:emt!fllt 
syst. and that syst. qJerated for alDxlst 17 years with minimal down-time 
due to ec;pdpwtt failures. so the first attalpt at DPS 'WaS a highly 
reliable syst. and DPS's are widely used in marine qJeratiaw includin) 
drill ships ,  sani -subllersible plat.fa:r:D& , and other fioatin;J platfcmDS . 

As stated, it appeared that drill pipe 'WaS the critical element 
because in drillin;J a hole in which you had three years of time and 
milliaw of dollars invested, a drill pipe failure 'Wall.d be cat:asb:qilic. 
'lhez'efore, you 1lllSt design a zero failure rate in the drill strirr;J. 'lhat 
'WaS � by tryirr:J to get better materials, better lllimlfacturirr;J 
pxocesses , and better inspecticm methods .  A great deal of researcil 'WaS 
dme em iDprovin;J the PlY&ical prcprties of drill pipe by .i:apraYed 
dlemistJ:y and quality OCiltrol in the lllimlfacturin;J pxooess . 'lbe 
specificatiaw of the pipe developed a:re similar to S-135 Grade used by 
indusb:y today. 5aDe of the :r:aseard1 resulted in the develcpoeart:o of an 
intemal drill pipe inspecticm syst. that allowed inspecticm of 9o-foot 
leR]ths of pipe while stored in the horiza1tal pipe racks . '!his pipe 
inspecticm ec;pdpnent 'WaS later transferred to ISlP and 'WaS Sll<XleSSfully 
used for 17 years . 
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It was reoognizecl that for hole-cl.eanin;J PJIPJBes am for hole 
stability at the lcn;r cl.tratiat site �, a rise systan was 
JIID'datm:y .  A large aDDll'1t of basic research in riser design was 
recJlired. 'lhis basic researc:h in riser design was l.1l'dertaksn am a design 
for a f:tee-st:ard.i. riser was devel.cpd with a subsurface blay to maintain 
the neoessea:y tensiat in the riser lllhen di so uJeCted ftan the platfonn. 
Synt:actic f01111 was pt' ipC88d as flotatial buoyancy material. 'lhis is the 
same material bei.rxJ o ""nnl.Y used by the offshore drill.in;J imustey 
today .  At that time, the procilctiat of syntactic f01111 was a rather 
iDp:aciae operatiat am there ware no unifcnm cpality stan:Jards . Project 
ll:ilole was .inst:tuaa1ta1 in establ.ishirJ;J the first AS'IM stan:Jards for 
syntactic fOI!IIIl. Also, the mathallatics am analytical processes for risers 
ware devel.cpd at that time am are the basis for many of the deep water 
riser designs used by imustry today. Dr. Artbur tubinski, who did work 
at Hlue I of lt:hUe, was a CXD!IUl.tant to Brown & R:xJt for lbase II of the 
project am had a great deal to do with the design of the drill str.in:J am 
the drill.in;J riser. 

'1he Deep water Re c ab:y 8yBt:all was devel.cpd am a prototype scanni.n;J 
scmar manb:y systan was :built am tMted umer Hlue II of Project ll:ilole 
am was the basis of the systan in the later years of miP (Figure 5). 

'lbare were many other arx:illary systal& that ware used. '1he point I 
• DBkiD;J is that SCDe people t:hcul#lt that lbase II of ll:ilole my have 
been a waste of J1D18Y. I do nat feel that is the case because there was a 
lot of valuable researc:h that was dale that is currently bei.rxj used by 
imusb:y. I think that NSF did nat take ptcpr credit for spc:I1EIOJ::'.in:j this 
researc:h. In fact, after teminatiat of ll:i1ole am at the begim.in:J of 
the a;IP ,  NSF semed to be Ellbn'rassed by the mentiat of the wom ll:ilole 
am they went to great len:ftbs to avoid CXD18Cting the a;IP with ll:ilole in 
art;{ way. '!bey issued SCDe rather len;Jthy st:ataDier1t:s t.eniirg to 
disusociate the two ptOCJlOaas. 'lberefore, they did nat take ptcpr credit 
for the goocl th.iD;pl that came ftan Project ll:ilole. I perscmally feel that 
at the time the project was teDdnated, Brown am R:xJt had devel.cpd the 
tecimical capabilities neoe aaaey to drill the ll:ilole. A site had been 
selected off Maui. am DUCh of the hardware was umer cx.nstructiat lllhen the 
project was te:tminated. 

I will r••••ter AI.I;IUst 26, 1966, very wl.l. I was at vacatiat with l!.'IZ 
family am was called back to the lblsta1 office at the day before l!.'IZ 
birthday to be at hand to deliver the tetminatiat telegram to Brown am 
R:x:Jt. So it was nat a very ham' bi.rtb:Jay that year, with the prospa..ts 
of scxm bei.rxj Ul'll!llp].oyed. 

A n'll'ftber of ita& ware OCIIpl.eted after the notice of te:tminatiat, sudl 
as the m�S, the scmar :r:eaab:y systan am SCDe other syst:aDs that 1111e felt 
'WOUld be awJ.icable to the a;IP .  
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Q1e of the CXI'1tril:ut.in factors to the teminaticm of Project ll:ilole 
was a dispute within the earth sciatt.ists provi.di.rq the plam.in) of the 
ocean drillirg, over the priority for deep crustal drillirg am shallower 
sediment drillirg. '!be oriqinal spcmsor:s of the drillirg wanted to get em 
with the drUlirg of the ll:ilole am to obtain scmples of the deep crustal 
rocks, whereas those prbarily interested in sedimentary drillirg wanted 
sed.imentaey drillirg to pxeoede the drillirg of the ll:ilole. To calm the 
dispute, 'Which was threat.eninq all scientific drillirg, NSF agxeed to turd 
a separate SEdiment Drillirg PLUJtam (SIP), provided pxcpar pxqosals were 
received. 

'1bere WJ:a a nlll!ter of abortive at:tapts to get instituticms together 
to pxcpose drillirg progxams to NSF b.lt, ftan vat I have read ftan the 
files, eveeybody was willirg to join such a pxOJCam as lCDJ as they cxW.d 
be t.cp dog, or t.cp gun, as they my say these days. Finally, ScrJ.R;lS 
Instituticm of ()ceanograply, university of califamia, san Diego; 
I.allalt-Dcilerty Geological Cl:lseJ:vatm:y, Cbl\JIIi:)ia university; lalenstiel 
Sdlool of Marine am AtmSiileric SCiences , university of Miami; am Woods 
Hole ooeancgraprlc Instituticm, fm:med the Joint oceanograprlc 
Instituticms for Deep Earth Ballplirg (JOnES) . '!bey presesrt:ed pxqxsals 
to NSF, 'Which J:eSUl.ted in the awam of a oart:ract to Scri.R;lS Instituticm 
of ()ceanograply in 1966, to do vat NSF referred to as "An ocean sediment 
oorirg pxOJCam"; b.1t at Scri.R;lS, am generally amcu:J the scientific 
<XI'flllvUty am the public, it tee aue known as the [SIP. t.Jn:bJbtedly 1 it 
was the beqi.nnj.n:J of ale of the JOOSt successful scientific pxOJCams that 
has been em the scene in this oentu:ry. 

att back to ll:ilole; nc:M that I have retired, I JliJSt be CJ.Ialified as an 
expert am can express an q>inicm em causes of ll:ilole failure. I think 
scae of the major rea&a1S that ll:ilole was not successful are (1) the major 
initial umerestimaticm of the oe��plexity of the task ,  'Which J:eSUl.ted in 
increased cost; (2) a brealcdown in the scientific leadership at that time 
with a dj saop eemeut between the hardrcx::k am sed.imentaey scientist; am 
(3) the lack of SUAJOrt ftan the oil imusb:y. Regardin;J the latter, I am 
not sure 'Where the fault lies, \1otlether it was the oattractor's (Brown am 
IUJt) failure to solicit imusb:y' s i.rpJt am SlJRIC)rt or \1otlether the 
industry was t:ryirg to protect their "trade secrets" . I recall that in 
the mid-19608 , before ll:ilole teminaticm, Shell Oil OMpany, 'Which was ale 
of the leaders in deep water drillirg t.ec::hmlogy, had a sdlool or 
syuposil.Dil that lasted ally a few days, in which they described their 
latest t.ec::hmlogy am state-of-the-art in deep water drillirg. I am not 
sure vat the enrollment fee was, b.1t I do :recall that it was DDre than 
$100, 000. 

Ani nc:M to OOIP. In 1966, the OOIP was in the process of startirg 
their nd>Uizaticm am I was asked by NSF if I was interested in joinirg 
that project as the NSF em-site representative. I agzeed to do so, as I 
felt it was an CJR)Ortmlity to oattirue in a very fascinatirg pt:OJCam that 
l«W.d advcmJe the state-of-the-art in offshore drillirg. Dr. Jcim Wilscm, 
Dep.tty Director of NSF at that time, asked me ''Where do yoo. think yoor 
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office sboul.d be located?" '!hat was a ha:rd decisiat, believe me, it was . 

I c::bcae Ia Jolla. 'lhaJ:e was scae uncertainty aba1t the chances of sucx:aJs 
of the prog:cam at that time. COUld we cxnd.stently drill am :recxJYer 
cores in the deep ocean? '1he oriqinal c:art:ract was limited to 18 1ID1ths 
of drlllil'¥). 

we made a survey of scae of the drlllil'¥) imustry lib) wme usil'¥) 
wirel.ine oorirg at a regular basis - largely sulpmr llliniD) cxmpmies 
qleratil'¥) offshore am, to a lesser extent, oil drillirq cxmpmies- am 
fourv:i that the results they wme gett.inJ ftan wirel.ine ooril'¥) in sediments 
ware not very satisfactal:y. PredictiatS of low J:eCOYerY wme made by scae 
critics of the prog:cam. we had to prcve we ocW.d get <Xl'lSistent 
!:81U1alable core recave:r:y if the pxOCJtam was to CD'1t:.ime beytni 18 DD1ths . 

Beginniri.J in 1967, Sc:riAB started p.tttinJ their staff together am 
i ssned a rather cx:uptehensive RaJ &It For Pl:qamJ (RFP) for a drill 
ship. '1he decisiat had been made to use a oart:ract:or-ow am 
calt:ract.or-q)erted ship instead of usirq a governaent-owned ship, whim I 
think was a wise decisiat. '1he RFP � the bidders to subnit bids 
for furnish.i.n;J am qleratirq a ship at a fixed day rate basis. 

'1he RFP reflected the great cmomt of work that had gene into the 
pl.aru'UnJ of the pxOCJtam. '1he areas of qleratiatS am ports of call for 
the first 18 1ID1ths of drillil'¥) wme designated. '1he day rate for the 
ship was to iool.ucle eveeyt:hinJ except the fuel am the drlllin) am ooriD) 
CXll'lSl1lllables. '1he ocntractor had to fumish his own ships suwlies am 
transport his p&q)le am SUJ;P].ies to am ftan the various ports at his 
elCpel188 . scr4P 'Wall.d pay for their own suwlies am cost of 
transportin;J their suwlies am pe:t"Sa1nel . '!hat was the basis at whim 
the final c:art:ract was awarded. Also, a detailed evaluatiat prooednze to 
be used in selectin;J the ocntractor had been worl<ed aJt in advame of 
receipt of the pxqx::saJs. '!hat was den! to avoi.d Ellilarrassment ard 
CXI1troversy that did su:rraD"d the M:lhole pxOCJtam. 

In JUne 1967, five bids wme received for fu:rnishirg the ship for 
mrP. Global Marine, oeean Scierx;,e am Er¥Jineerin), am SErXD subnitted 
bids <X11Sidered to be %eSpal&ive to the RFP; Westem Offshore am SeaDDle 
subnitted bids whidl wme <Xl'lSidered to be IDl-%eSpal&ive. By the way, 
SeaDDle was owned by a dentist ftan cmpus Olristi , Texas am I think his 
experierx;,e had been limited to oral drillil'¥) rather than deep sea 
drillin). 

'IbeJ:e was an extensive evaluatiat of the bids in 5ept:.el1i)er 1967. 
'IbeJ:e wme three panels of experts involved: drillil'¥) experts lib) wme 
largely ftan imustt:y; marine experts lib) zepusented saae of the leadiri;J 
naval ai'dlitects and shi.pyams in the cnmtry; am a scierx;,e panel of 
praninent earth sciEI1tists whidl wme to :review the pn:p:sal. to determine 
if the bids 'Wall.d meet the scientific nq.rl.raDent:s of the p:t:OCJtam. 
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As a n!COl.lect.ial of the time, I :mc:all. that Dr. William Rand, who had 
owned a C'X'IIfWIY that � a aaall core drillin) ship off the 
califamia CDI&t, had been hired as Project ManacJer for Sc:riA& ard was 
JIBI'lag8r durin;J the periocl when the RFP was prepared am the bids wme 
evaluated. Dr. Rand had very sb:ai:J feel.in) that the drill ship shall.d be 
eqniRJf'd with a foldin) mast or derrick similar to those used for larXl 
drillin) ard em SCDe aaall oorin;J ships. others of us felt very stra¥JlY 
that a fiJcsd. derrick shall.d be used. we ware cxn:m:ned about the dynamic 
loads in raisin) am lowerin.;J a large mast of the size xequired by the 

· 

pxogzam, at sea durin;J bad weather. Dr. Rand felt so sb:aVJlY about this 
that he stated that if the ship selected did nat have a foldin) mast, he 
wcW.d resign. 'lbe respa'lSive bi&iers all offered a bid with a foldin) 
mast as requested b.Jt also offered an altemate bid with a fiJcsd. derrick. 
In all cases, the CXBt with a fiJcsd. derrick was substantially lower. 'lbe 
drillin) panel felt very sb:aVJlY that a fiJcsd. derrick shall.d be used; in 
fact, the min.Jtes of those panel meet:.iJ¥Js reflect the q>inicm of the 
experienced offshore operators that a fiJcsd. derrick shall.d be used am the 
a'lly way they wcW.d allow a foldin) mast em the ship wcW.d be to weld it 
in the upright positicm after it had been raised the first time. Dr. Rand 
resigned shortly thereafter am was sucoee:ied by I<'en BI:Umt, who was 
Project Mzmager until 1971. 

It was cpite an interestin;J CXiip!titicm am p:t'd::ably all three of the 
ships oould have dale the jcm, b.Jt em the basis of their higher ruaarical 
ratin) by the evaluaticm panel, Glc:bal Marine was selected. 

Glc:bal Marine pxqaJed to fumisb a nai ship that was un:Jer 
OCilSb:ucticm at that time . 'lbe keel had been laid in the samner of 1967 
am plans had already been prepared so the ship oould be easily ocrtVerted 
to a deep sea drillin) ship in case they ware awarded the CXI1tract. Plans 
for the DPS, irxlludi.n;J the additicm of tunnel thrusters am the scientific 
laboratories 'Weie cpickly OCIIpleted am added to the OCI'lSt:r:ucticm 
CXI1tract. 

'lbe ship was laurrhed in the Sprinj of 1968 am named GltJPAr 
(])all.erger, after the faDDlS British ocean research ship II§ (])all.erger. 
'1here are a nmber of peq>le at Glc:bal Marine that deserve reoogni.ticm for 
their oa'ltrib.JticnJ to the success of the project. Russ 'lboml::m'g, who 
had been involved in Hlase I of !t:thole; OJrtis crook, Jam Graham, Bci> 
Bauer, am many others in that m:ganizaticm did a lot of good work am 
helped get ma? off to a good start . 

'1here wme several itans of equipnent fran the !t:thole Project that 
wexe supplied as GFE to be installed en the ship, the major itans beinJ 
the DPS am the 1� logqin) win::hes that had been designed to hanlle 
40, 000 feet of logqin) line. several other itans of equipnent wme 
furnished by Glc:bal Marine, usin) designs devel.q>ed for the !t:thole. 
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'lbeJ:e was an Ul'IJSI"'l provisiem in the CXI1tract that had been awarded 
to SC:ripps in 1966. I believe it was prti)ably the result of saae of the 
IH:Iole prcill.ms .  '!be CXI1tract specified that this drilliD) ard oorin;J 
shcW.d be caD.Jcted usiD) exi.st:i.r¥) tectmology : in other words, that was 
interpz:eted to fm:bid researdl arr:i deYelcpoe�at in the p:tOJ:tam. well , 
maybe we ft.DJed a little em a few t:h.in;ls, :t::ut it was a mi.mr part of the 
effort to get the project started. 

'!be <jlgpnr lh:!llergr sailed fran orarqe, Texas em J\lly 20, 1968, for 
sea trials ard accept.ame test . Eveeybody was very OCI'lfident that 
eve:r:yt:h..inJ was goiDJ to go ait arr:i wm:X cmxectly the first time . we had 
a requirala1t in our CXI1tract that the ship DI.1St maintain statiem usiD) 
the IPS for five days usiD) the autaDatic mde, before the ship wruld be 
accepted. Everybody knew it was goiDJ to wm:X ,  so it was just a mtter of 
prt:tin:J eva:rybody aboard, goiDJ ait for five days of trials arr:i then 
st:artin:J wm:X umer the CXI'ltract. I was aboard ala.;r with or. William 
NeirenbD:g, Director of scripps : Dr. Melvin Peterac::l1, Project Chief 
Scientist of Scripps : ard a lot of other super cargo, i.ool.uclin) GlOOal 
Marine officials. we ware accx:mpm.ied by the RV FA:a:eka, 'Whidl was da1ated 
by Shell Oil eo. , arr:i she was to take the supercargo off at the ern of 
five days lllhen the sea trials ware <XIIp].eted. well , 23 days later, em 
� 11, we finally accepted the ship . In the meantime, the &1reka arr:i 
several other ships had acomll ated many miles by just shuttl.il'XJ peq)].e 
back ard forth bebJeen shore ard the GJtmr Chal,lergr. 

'!be DBjor pxd)lan tumad ait to be an error in the IPS OCIIp1ter 
pxocp:am. In those days, prograllllli.rg was sort of "black art" arr:i rxixx1y 
was �  to urr:Jersta:rd the other fellows' pxocp:am: it was very 
prqrlet:ary , ard they guarded it very carefully. After the other ships' 
systala had been tested with m DBjor pxd)lms , we started the dynamic 
positicmiD) test ard t:h.in;ls pJried ala.;r just like a kitten for aba1t two 
days , lllhen sxJdenl.y at aba1t 2 o'clock in the llm'l'liD:J the ship went full 
speed astem. It shook the 'Whole ship arr:i people began to roll ait of 
their bmks, 'Wa'deriD) what was haR;alirg . '!bey tumad the positicmiD) 
systall off arr:i tried to locate the pxd)lan , :t::ut wexe unable to fini 
anyt:hirq wrcn:J. After several hairs the systall was started again arr:i 
se red to be wm:ki..nJ fine. AbaJt 24 hairs later, full speed astem 
again! After days of shuttl.iD) experts fran shore, they finally isolated 
the pxd)lan as an error in the OCIIp1ter procp:am. I was told that umer a 
certain eet of cxnliticms, the OCIIp1ter wruld get a signal to divide by 
zero, 'Whidl even a OCIIp1ter cxW..d oot handle very well . aJt after we 
finally got that prci)lan solved, we started em a voyage 'Whidl I think was 
s:accessful beya'd our gr:eatest expect:aticms. 

IBlP Site 1 was spJMed in the Gulf of Mexico em� 12 ,  1968, in 
9, 275 feet of water arr:i cx:��pleted em � 16, after penetratin:} 2 ,  528 
feet below the seafloor. However, our s.x:oess created a prci)lan : the 
scripps CXI1tract oa1tained a prcwisiem that peretratiem below the seafloor 
shcW.d oot exceed 2 , 000 feet. In the excitement of our success, those of 
us em the ship did oot have time to read the CXI1tract arr:i created a bit of 
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a flun:y aarn;J tureaucrats back at share. we had em- wrist sl8A)ed a bit 
upcl'l em- retmn tut, shortly thereafter, that limitatiat was raiKMd fran 
the c:art:ract. 

'lhe seccni site was drilled at tq) of ale of the knolls , or JIDDlds, in 
the deepest part of the Gulf, known as the Sigsbee Ia'lolls. Dr. Maurice 
Ddr¥J, who was oo-c:hief scientist at the first cruise, was ale of the 
disc::xJverers of those knolls am was the prqx:neut of drill� at ale of 
these JIDDlds, which he believed to be salt dalles. Most J)eq)le in the oil 
in:1usb:y did mt agree with his theory, they felt there was no oil in the 
deep ocean basins . In fact, SCDe petroleum geologists -were reported to 
have said that they \«W.d "drink all the oil they ocW.d fim in the deep 
basins of the Gulf of Mexico" . we drilled into the tq) of ale of these 
knolls in 11, 720 feet of water am after drill� 472 feet, we :reoaYe.1:ed 
aba1t eight feet of core saturated with oil am ather materials that 
in:ii.cated we -were, in fact, at tq) of a salt daDe . In :retrospect, I 
believe that d:isoave1:y caused a lot of the major oil CX'IIpNli.es to start 
research progxams for deep water drill� am prcxb::tiat, or at least gave 
their progxams mre cz:ed.ibility am SUAJOI,t, because oil was RJW known to 
exist in the deep oceans .  

CD! other aDilS� i.rx:ident cxx:u:rred. Q'l the <jlgpnr Q)all.EqJer we had 
irwtalled the first cxmnercial satellite navigatiat systaD, serial No. 1,  
am we -were hav� scae prcblms with the unit. Eve:r:yt:xdy at boani was 
claim.in;J to be an expert, tut rdxxiy ocW.d fix it. So after fi.n.ishi.n;J the 
third site, we decided to 8tq) just artside the port in Miami am have a 
factory tectmician meet the ship to see if the prcblms ocW.d be 
oon:ected. we arrived at the r:emezvoos point at 2 o'clock in the DmTli.n;J 
am -were met by scae J)eq)le fran the university of Miami in a small boat. 
Even thcu:Jh the Glgmr Q)allerger was a "dry ship" , they managed to slip a 
CXJUPle of battles of dlanpagne a):)oanl am we toasted em- early success . 
Q'l their boat they also brcu;Jht a ser:vioeman;tectmician to work at the 
satellite navigatiat systaD. He came aboard with his little suitcase am 
his tools am started to work; tut rdxxiy had told him he was to make the 
repairs at sea . He expected the ship to wait while he made the repairs 
am lllhen the ship sailed, he protested lcully. It was 12 days before he 
ocW.d get amther boat back to shore. He felt he had been Jti.dnal:.ped. He 
did agree the food was art:st:andin;J! 

'lhe progxam proceeded with a great deal of success . Q'le of the early 
d.i.soaveries at the first leq was the fact that scae of the reflectors that 
-were seen in the seismic profiles -were ,  in fact, very hard rock called 
c:bert . 'lhese layers destroyed the bits that we -were us� at that time . 
we established shortly thereafter lllhat proved to be a very strcDJ am 
beneficial liaiSat with the oil in:1usb:y at technical prcblems. 'lhese 
meet.in;p; -were informal tut the CXJJP'nies \«W.d have to give us assistaooe 
fran their technical experts as needed. we <Xt1Vel'led a pme1 of drill� 
experts SOCXl after .the first leq to disoJSS the c:bert prcblem am to 
detennine lllhat ocW.d be done to allow us to reach em- scientific 
ci)jectives lllhen we erxu:mtered these hard layers. 
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'1hey made two recx:.IIIDSI'daalS: the first was to c::i1aDJe fran the drag 
type bits that wa ware usiD), to :mller bearirg c:xme-type bits; am the 
secx:ni was to deYelq> a hole xeentey capability. we pxocaded to follow 
bath of these rea ""&datialS after getti.nq the cxmtract c:ban:jed so 11118 
cxW.cl do SCIIIB R&D ani bath of the efforts wexe successful . 

'!he :roller OCI1e bits gave us great penetratim in all types of 
fa:rmatialS. In June, 1971, 11118 went to sea to test a new scmar r:ealb:y 
syst:an. we lowered a funnel shaped reeub:y OCI1e to the seafloor m the 
drUl pipe, released. fran it, ani drllled ahead until the bit was wom 
out. '!he drUl pipe was tben :retrieved, a new bit installed, am tben 
lowered until it was susperded a fat feet abaYe the reenb:y OCI1e . A 
sc.armi.Jq scmar tool was lowered t:.h:l'tu]h the drill pipe m an electric 
loggirq cable until the rotatiD.J head ext:.enied a fat incbes below the 
bit. cn::e the cxns had been located, the ship was maneuvered until the 
pipe was aver the OCI1e am reeub:y was made. 

'lbcse wexe two of the early deYelcpoeuts ani there wexe a nJDt:)er of 
other t.edmical develcpuents that came aba1t in the <Dli"S8 of time . I 
wat't dwell m them anynm:e as I am suxe that Mel Petersen will fill yoo 
in al SCIIIB of those deYelopiEid:s ani other history of the ISDP in his 
pxeseutatim 'Which follows. 

D. James Baker, Jr. 

Arch is me of that small gra.1p of dedicated peq>le lib) have spent a 
lai'ge fractim of their lives makin;J suxe that a p:rop:am of ocean drill.i.n:;J 
xaally does suooeed. He was involved in the ll:ilole, he was involved very 
:au::n in the ISIP at scri.R;ls, ani he DDYed aver to A&M 'When the OCean 
Drillil¥) Ptogxam started in m:der to help get that organized ani he's n::JW 
retired; b.tt lib) krK:Jws hew leD) that will last. 

we have as our next speaker another persa1 lib) has dedicated his 
career to the success of ocean drllliD). 1ben it be aue clear that 
SCri.AB was goiD) to be a ocntractor for the pxo;JI'am in the period 
1966-1968, Mel Petersen DDYed aver fran his jcm as a professor of geology 
am geqilysics at scri.R;ls to take m the positim of Project Director for 
ISIP, a positim he held for 15 years , ani presided aver ani directed the 
pr:ogxam t:.h:l'tu]h many of its initial successes . so Mel's goil¥) to talk to 
us today aba1t the ISIP. 
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IEEP SFA IJUILING � 
Speaker: M.N .A. Petersal 

I still :z:es•er«h!r the time m the aoceptarre trials lllhen oor senior 
t:.edmi.cian, rave Wirth, decided to try the air gun. We were two-thirds of 
the way t:hJ:'cu]h these oa1tractual trials for the Glgnar Olal.lmger arx:l had 
been .han;Jin;J m by our teeth , hq>in;J to get that required seveml days of 
dynamic positia'li.rxj stably kept . '!here was this big e>cplosion off the 
stem . antis Crook fran Glci:al Marine, which had designed arx:l b.ti.lt the 
Glanar Olal.lerger, arx:l I were in the science lCIUll:Je at the time. I 
realized iJJIIB'liately �t it was, bJt antis had never heanl the gun go 
off before. rave stuck his head into the science lCIUll:Je am said, in his 
finest swiss aooent, "We just tested the air gun" .  antis jtmped oot of 
his seat am sharted, "If you guys have Jaxx::ked us off station, you've 
bo.xJh,t yrursel.f a ship!" It turns art. that rave really had dlecked with 
the brid:}e am requested pennission to test the air gun . art. they did oot 
krx:JW �t an air gun was am that it went off unier water . Actually, the 
lCM frequency of the air gun offered al.loost no risk to the dynamic 
positic:min;;J. Glci:al Marine' s  oonoern, of course, was that they were 
reoeivin;J no i.IxxJne fran the new ship \Dltil acoept:ed arx:l on a day rate ! 

Interestin)ly eJ'lCU'jh, arx:l follc:Min;J up on the general concept, "there 
is very little new in the world" , even for sane of the Mchale thinking; no 
basic patents were ever issued on the semi-sul:mersible drillin;J rig. 'lhe 
reason for that was that back in the early part of the century peq>le were 
designirg a ClOI'n!pt for a series of aerodraDes across the North Atlantic 
that were goin) to have hotels am casinos , etc . Ai:tplanes wa.Ud hq> 
across the Atlantic fran me to the next for rest am fuel , arx:l thereby 
establish an air transport system. semi -sul:mersible flotation was 
patented in these designs. Li.mbergh then fle.r.r across the Atlantic in one 
flight am the hardwritin;J was absolutely clear on the wall ; that ki.m of 
thinking perished arx:l the patents for the semi -sul:mersible platfonns 
passed into plblic danain arx:l were oot brmght back again \Dltil era of the 
Mcilole am of offshore oil drillin;J. 

I'm goin;J to try to mix :reminisoenoes with a series of S\llliiia:tY 
statements of results of the Deep sea Drillin;J Project (OODP) . Yru can't 
start tal.ld..n;J about the OODP without tal.ki.rq also about JOIDES ; that's 
basically the start of it, in its intellectual frame'ft10rk am scientific 
thinking. JOIIES came together follc:Min;J the statement that Lelarx:l 
Hayworth had pit into the eormessiona1 Record, sayin;J that he had 
isolated sane JIDneY that oruld carry on a program of ocean sediment oorin;J 
if the institutions oruld get together to provide the intellectual 
backgrcA.m:i arx:l suwort. Arch has already mentioned the rn.D'I'ber of false 
starts to a drillin;J program, :rut JOIDES did cane together arx:l, in fact, 
remains together to this day. It has shCMl the world heM to advise a 
major program arx:l how to involve an international constituency. '!he 
original lDE!!II'iJers of JOIDES were scri�, I..aiOOnt, Miami , arx:l Woods Hole; 
this ocmfigu:ration qle:tated the brief Blake Plateau drillin;J program 
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'mBIE 1 Ckganizaticnll. hi.stmy of the Joint ooeancgraprlc Institutia'lS 
for Deep finrth &PPlirs CJ011f'Sl 

Initial JOIIJ!S GraJp 
4 amrter ma••ers: 

5cri.RB Instituticn of oceanogrcqily 
laDD1t-D:ilerty Geological CJ:Ismvatm:y 
university of Miami 
Woods Hole ooeancgraprlc Instituticn 

Meui:lership Expansim 

Intematicnll. Fbase 

JOI Inc . 

U . s .  Institutia1S Inoozporate 

1964 

1968 - 1975 

1975 - Present 

1976 

1978 

In the mid 1960s, the university of california was elected to be the 
prime ca'ltractor for this pz:ogzam. Glcilal Marine Inc. , of IJJS Anjeles in 
tum was selected by the university of california to be the drillilq 
cxmtractar:, ani it is to the everl.astiJ¥.1 credit of this ya.D'IJ ard 
energetic «"lerJY that the <jlgmr Q)allerper took shape ani, as we all 
lena#, took her place in hi.stmy as cme of the great ships of exploratim 
(Table 2) . 

'mBlE 2 OrJtractural drilli.n;J hi.stmy of the Deep sea Drilli.n;J 
Pl:Qiect I 1968-1983 e 

� of GlCJDar Olal.l� 

lhasa I (18 IID'lths) 
Rlase II (30 IID'lths) 
Fbase III (36 IID'lths) 

AlJ:just 12 ,  1968 

AlJ:just 12 ,  1968 to FebruaJ:y 11, 1970 
FebruaJ:y 12 ,  1970 to AlJ:just 11, 1972 
AlJ:just 12 ,  1972 to AlJ:just 11, 1975 

Intematicnll. lhasa of OCean Drilli.n;J with Extensia'lS 
(76 IID'lths) AlJ:just 12 ,  1975 to NovelliJer 19 , 1983 

Dem::.i>ilizatim of GlCJDar Olal.l� 
NOYember 20 , 1983 
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I came m board as the first chief scientist of the pxcgxam ani 
then later took CNer as total pxcgxam director. 

It has all:eady been menticned in these pxooeedin:JB that the 
wssel after which this Glanar Olallerger was named was the original 
II§ Q)all.erger (Figure 6) • It was the 100 Chal.lemer that began that 
oentw:y of �c work that created the backgra.mi into which 
the drilli.rg p:ro:JLam was to fit; 1972 was sort of the oentennial. of 
the 100 <llallerger worlc. A traoeobJs prqxn:tim of this wane, that 
we basically fit into , was 8(XXJII>lished followin;J world war II .  

It was no accident that the drillin:) pxcgxam ani the space 
exploratim pxcgxam came at the same time . '1hey mal.ly 'Were part of 
the same sense of a gld:lal. view of the earth, ani they bath derived 
fran the same two new tedmoloqies. Qle was the new mterials, 
alloys of suitable stragth; in our case, it was the iDproYed Sl35 
steel, suitable with even a J1CI1tapered drill pipe to :reacb the floor 
of the typical deep ooean. '1he other was high-speed data pxcxwin:) 
that made the dynamic positicninq a possibility in its fully 
autaiBted mXIe . '1he G'I(Jnnr O>al1Eil1)8r was the 'WOrld's first fully 
autaDatic deep llll'ater dynamically positicned vessel . 

'1he early days of plarmin;J n!IC}Uired close �tim to 
int:egrate the ship, the drillin; systan am capability, am the 
scientific aJtfitti..n;J. '1he ship was laurx:hed with a very nice 
oelebratim by Gld:lal. Marine down in Texas (Figure 7a, b) . '1he basic 
positicninq systan has all:eady been disoJSsed by Arch M::I.erran. '1he 
<llal.l.enler also had a reeJrt::ry capability that was, of cx:urae, very 
close to what had been ocmceptualized, b1t never CDlSb:ucted, for the 
lt:ilole drillin:). Shown in Figure 8 is the reeJlb:y oa1e which was 
positicned at the sea floor. 

Fran the intellectual viewpoint, however, the ship was, first am 
fo:t:E!IDOSt, a laboratory (Figure 9) . Qle of the great oontrirutialS to 
deep sea drillin) has been to work art. the biostratigrapuc 
oorrelatialS; scientists like Hans Bolli enthusiastically 
participated. we take a lot for granted today Dlt back then, when 
the drilli.rg started, there was not that Jll.dl koown in t.eJ:ms of the 
details of biostratigrapuc oorrelatim in the oceans ;  also, 
correlations had not been locked very well to the magnetic or other 
signatmes in the ooean. It became a very i:aportant t:hi.rq to lock 
the several mjor micro-fossil groops together. Even the 
nann:>fossils, little calcareous algae that drc:p their hard parts , had 
atly recentiy been qeled up as a fairly new field of 
biostratigraplic oorrelatim. Today, oil cx•pmies just wouldn't 
think of be:in;J able to �te without the capability offend by 
these nann:>fossils, Wet:e you can get a perfectly good stratigraplic 
age fran a volume of sediment that you can pick fran umer your 
fin]ernai.l. . 
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we -were fortunate in beirq able to install satellite navigatiat 
(Figure 10) . we received the very first unit off the product:ial line 
of rrr; Magnavax came alcn;r a little later. we fitted the ship with 
what we � was a pretty good an-ay of new eqni["'F"'t, irx::l.\di.n;r 
the capability to receive fran satellites (Figure 11) ard to have a 
weather C'ble:r:vi.n:) capability, clcu:l oaver �: we even had a 
Eteoroloqist at board OCI'ltiruJusl.y. 

Figm:e 12a-e illustrates basically the wm:id..rq em of the 
drillin:.J systa that drUls the mles ard takes the OOJ:eS . 'lhis 
systa passes t:hra.J;Jh the center well to the floor of the ocean 
(Figure 13) . Figure 14 was talcl!n fran "Alvin" when this resea:r:dl 
sul:lllarine went down to sb.dy benthic J:eCOlarl.zatiat of the distm:bed 
area ard axam:l ate of our mles . Shown is the mle left by the 
drUlin;J. 

Fran I..eg '1\IJo, Figure 15 sl'K:1ws the very first basanent c:m'e :  the 
site befm:e this had, in fact, tcu:::hed basane�Jt ard gotten a few 
kemel.s of baEMI!'fiJt rock in the c:m'e catdler. 'lhis is the first 
bafHI!WJt c:m'e showi.nj the cxmtact with the secUment, of great 
significance to the vigat:C�US di fiOJSSiatS of what "a<DJStic basanent" 
really was ,  within the seafloor spreadi.rq cxmtext. 

By the em of the pr:op:am, -we had drilled 624 sepuate sites the 
world CNer, in all of the mjor oceans am marginal seas with the 
iDport:ant exceptiat of the ioe-lxAJrxi arctic (Figure 16) . I might 
mentiat that the experience of OODP c:pens SCIIIe serious possibilities 
for drillin:.J ard oorin:.J the Arctic ocean basin. 

'lhe stylized track of the <llall.Emer, � all of that 
drillin:.J, sl'K:1ws that - went to fairly high latib.Des ard 
criss-crossed the ocean: the In:li.an ocean ard the sart:heast Pacific 
ocean still are a little thin in our ocverage (Figure 17) . 'lhe ports 
of call associated with the 96 two1a1th legs wruld make an 
iDpressive � lesscn. 

'lbere are two mjor repositories for the OODP OOJ:eS which are 
stored at cold terperatm:e, just abcwe fi:eezin;J, ate at scri.RJs am 
ate at I.aDa1t (Figure 18) . 'lhe oollectiat, of cx:urae ,  is beirq ad:Jed 
to by the new ocean Drillin;J Plop:am: the OOJ:eS for the new pr:op:am 
are at I.aDa1t for the Atlantic ard Texas A&M for the Pacific am 
In:li.an oceans . 

we can see the variatiatS in the pr:op:am as ate looks at the 
aJIIIMry statements . Figure 19 is sbply calerx2r-year acnm1lated 
miles of st.eami.rq. Early at in the pr:op:am there was a fair amount 
of st.eami.rq, partia.ll.arly as -we circumnavigated the world. At the 
time that the intematiatal. phase began in 1975, there was an abropt 
drq> in the amount of steamin:;J ard an i.rx::rease in the amount of time 
at statim. 'lhis was basically the result of that style of plannin:;J 
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that came in as the result of the i.nte:t:ests of the ncn-u.s. JIIA••ers and 
also the J1Bturatia1 of the p:ogxam, havirg, in a sense, c:x:mpleted a first 
look at the world ocean. CD! saw, in that earlier half, the develop&eut 
of the k:i.nematic mdel. of the growth of the ocean basins, the seafloor 
spreadin;J idea, plate tectarl.cs, and a good start a1 pal.8CXX.Wil'OJtapdc 
st:olles. At about the halfWay point, at the begimi..nJ of the 
intematicnll. phase of ocean drillirg, ale began to look at the 
possibility of drillirg mare deeply into the basalts, to spend a fair 
anomt of time drillirg these bull objectives a1 the lli.d-coaan spr:eadin;J 
ri.a)es, to seek Dlldl mare cxmt:.i.mcus and high CJB].ity core, and to begin 
lookin;J at the c:aJtinental DBrgins a little bit mare seriously, thereby 
spendin;J mare time a1 sin;Jle sites tban we had hitherto. 

A SIDIIMJY of the CNeral.l perf0DIB1108 I'8CX)Xd l:8flects exactly what I 
just said: there was mare cruisirg in the early half, mare acblal. drillin;J 
in the latter half (Figure 20) . '1he SIDIIMJY shows also weather down time, 
brealcdawn time , and st:ard:7.i time in port. 

An integrated stat:aDent of the mles drilled in each caladar year 
shows a d.imi.ni.shin) treni followi.rq the midpoint of the p:ogxam, just 
about the time ll4len JOIIES got goirg in the intematicnll. JDJde and had 
time to get the pl.ann..in:j into it (Figure 21) • '1he picks in the latter 
half nptesetlt where we were 'WClid.n;J in an a:r:ea near omtra1 America where 
steam:in;J dist:aJxal were very Slllll.l in and a:r:aJn1 Bal twt and the hydraulic 
pistat oorirg a�Plasis in the last two years ll4len the lllbole point was to 
take relatively short cares in a large nJII!ber of places . 

An integrated stat:aDent of the total aJID.1I1t of core recavered, with 
respect to subbattan depth, is an inventaJ:y of the cores that were 
acnmJlated, just with respect to depth (Figure 22) . '1he big side peak, 
in shallow depths, is sillpl.y a stat:aDent of ale of the mare serious facts 
of life: you have to drill t:hraJgh the shallow layers before you can get 
to the deepr layers. 

A �le kim of curve, b.tt integrated with regam to age , of 
total cores talcsn, also had a pzoc;Jianmatic inventory pmpose (Figure 23) . 
We wanted to be sure that we had not given short shrift to SCDe particular 
stratigrapuc interval or objective sillpl.y by accident. We kEpt track of 
this all the way t:hraJgh the p:ogxam. 1here is SCDe detail in the curve 
that is a l:8flectia'l of variaticms of sedimentatial rates and thickness of 
available sediment for a given age . Prcilably the reascn the Atlantic 
shows this detail in a mare exaoer:bated form is that the Atlantic has no 
sediment traps a:r:aJn1 it , lrttlereas the Pacific is a mare qa1 ocean and 
does have sediment traps a:r:aJn1 it in the form of deep sea trenches 
(Figure 24a, b) • 

As to the integrated CUID.llative recx:Nerf, with respect to age, again 
<X'II'{'arin) the Atlantic and Pacific, ale sees that the Pacific Ocean, in 
ten!& of oor oorirg, which reflects a certain statistical xeal.ity, is 
ocnsiderably � (Figure 25a, b) • '1he curve for the Atlantic shows a 
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g:reater sksw:irg towards older sediments. '1he Pacific ocean is, in a 
sense, a ycur¥Jer ocean in the aspect that it shewed to the drilli.Dj ani 
oar:iD) cpn:at.icms. '1he Atlantic ocean is oldest, ocnsist:a'Jt with the 
seafloor spreadi.n;J mdel ,  at its easily !IOCeSSible edges near the 
CXI1tinents; the CJR)OBite is true for the Pacific ocean, Yle:re the easte:m 
half of it is daninated by the very yaJnJ ani rapidly spreadin;J East 
Pacific Rise, ani the westem side of it is dallinated by the yaJnJ back 
a:rc basins behini the volcanic arcs am tradles. '1he oldest areas of the 
Pacific are in the raDOte west caJtral partial ani beneath difficult 
drilli.Dj ca'diticms. 'lbel:efore, the aspect of oari.Dj that we recavered 
fran the Atlantic is ocnliderably older than fran the Pacific ocean. 
water depths of the hol• drilled are d.istrihJted a1 the mjor hypcmetric 
features of the oceara (Figure 26) • '1he mid.-ooean r!a;Je area ani the 
DBtm:e, older oceanic crust are clear. Of course, the laqest drill pipe 
we used was arourd 7 km ani that bec:mlfw the \.1R)er limit of this 
distril::utia1, tut lO&•fii•er that the ocean basins, incl.\din;J the deep sea 
trad'ies, get up to alx:A1t 11 km depth. 

we did have a tectmical developa&Jt prCJ910am (Figure 27) ; AlOdl � 
already has menticmed that we drilled into chert. '!bat told us we didn't 
have the bits that we10e lOeal.ly goi.DJ to do the joo; the <ii.aD:nm just tore 
art.. we entered into a bit developa&Jt prCJ910am in close oc:nsort with 
.tmustry. rur cpmtticms J11U11!119B%', swede I.araen, develqa:i a seri• of the 
bits as we grat up with this particular problan (Figure 28) . A center bit 
ooul.d fit into the hole � the cores would CXID8 thJ:tu;lh to pemit 
drilli.Dj withalt oari.Dj. For t:hcae lllho may nat fully Jcncw the style of 
the oar:in), it was basically to drill the dcuJhmt ani save the hole, 
lltlich beoame the core sanple. Cbre bit developa&Jt alcn;J with reentry 
gave us excess capability relative to the prCJ910am as it had been earlier 
c::x:D:leived. we had worked a1 two fi'a1ts at the same time ani had 'Wa'l a1 
bath. Bein;J able to reenter the bcn:emle, given the capability to c:::ban:Je 
a bit, ani havi.Dj also designed bits that W8l08 now SUJ:'Vivi.Dj all the way 
thJ:tu;lh the typical sediment cover in the ocean, � us  to think 
that we could drill deep!r; that was cme of the 10e8Sa'IS , of CDJrSe ,  lttly 
the early thin1d..n) within the inteJ:natia1al pwre of drilli.Dj aimed towaJ::d 
the deeper penetraticms that could be adrleved, either in the basaltic 
basanent or in the thicker sediments of the passive margins. 

'1he maxinun penetrati.a1 that we achieved was off soo:th Africa, 
reachi.rq 1.  7 km, all in sediment. '1he maxinun penetratia1 that we have 
acbieved into ignecu; rock was site 5048 near the Galapagos , � we  went 
in a little aver 1 km. 

Figure 29 shows Yle:re ree11txy ocnes W8l08 set duri.Dj the ISDP. 'lhese 
locaticms rEIIBin of interest becBuse of the possibility of gett.inJ back 
into these hol• again either by drill ship, such as the JOIII!S 
Resolutia1, or by wire line reentry sites if you Jcncw that the hole has 
nat pll'9JBd. '1he X across saDe of the 10eent:ry sites in:licates that they 
are blocked with junk - steel cable, drill pipe, etc . , - that was broken 
off am <h:CJWEld. 
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'1he original reentxy trials were back in 1970 am then it teak us 
until 1973 to get into an �ticmal. ua�e. In the em, 111e had 
acxxrtplished 124 separate reentries , with as DI!II'IY as 27 repeat rea&trles 
into a si.n;Jle hole (Figure 30) . 'lbese lUIIbers in:::lude rea&trles to c::ban)e 
bits or to do an instr:umental. stuiy am so forth. Of CDJrSe, that leads 
directly into the instrumental. ptocp:am that also in:::lmes our \!ell loggin) 
ptocp:am. 

'!here was a loggin) ptocp:am early at for the first few legs. 'lben 
ther:e was a fallow period 'Mlen it senzed that the loggin) was not the 
answer to 'What scientists wre really loo'k.in;J for at that time: they wre 
interested in the llhlle develcpDent of the Jd.raaatic histaty of the ocean 
basin. '1he desired ptocp:am was to specifically c::m-e ally seismic 
:r:eflectors am then into these oldest sediments , to verify am ocntinJe to 
test this llhlle new idea of seafloor sp.readi.rq, ocean basin develcpaa&t, 
am oattinent:al. drift. ruri.rg the secxni half of the ptocp:am, alcn:J with 
c::atti.ruul corin;J, loggin) assnnat a JlllCh larger iDpo:rtance . 

An instrument Emplaoeaea at ptocp:am mtured in the latter part of the 
ptocp:am, based again at the :reentxy capability. seisaaDet:e:rs wre 
Emplaced in the hole, and saDe of these �ted very IPXX"'eSsfully. 

CD! other .i.Dpo:rtant develcpaalt was h}'draul.ic pistal corin) (Figure 
31) • 'lhis is s.i.Dply a means to p.1Sh rapidly against the c::m-e barrel at 
the bottaD of the hole and retrieve a c::m-e that is very undisb.u:bed. '1he 
point was to get undisb.u:bed oot"es . Q1e of the prablEIIB in corin;J, 
partiOll.arly in corin:J saDet:h.i.n:J with the oa'lSistency of thick yogurt or 
sour cream, Wdcil is not a PJO:r descriptiat of saDe of the soft sediments, 
is that the heavin;J bit would tend to distm:b the sediments very badly. 
Usi.nj the pmp pressure to actuate a c::m-e barrel followi.rg the b.til.dup of 
presSure against shear pins, 111e were able to get very good oot"es . '1he 
\JA)e:r c::m-e in Figure 32a was talcf!n in the Qll.f of california witha.&t 
hydraulic pistal corin;J: in the same general lcxatiat, the lower c::m-e was 
talcf!n with h}'draul.ic pi.stal corin;J, am dlella1strates the t:raDen:bJs 
iDpraYement in cpU.ity: a blowup of it shews the ext:raDel.y fine 
laminatiatS preserved in the c::m-e (Figure 32b) 'lhis lmn:inatiat is not 
cba:racte:ristic of the deep ocean sediments; it can ha;p!n ally in axeas 
that are witha.&t oxygen in the bottaD waters. '1he reascn is that ther:e 
are no tur:rowin;J cxganisD& livin;J in the abserM::le of oxygen to cli.stm:b the 
sediments, am ther:efo:re this fine :record can be preserved . 

A mare typical situatiat fran the deep and qe'l ocean also shews the 
advantages of hydraulic oorin). '1he c::m-e at the right in Figure 33 is 
with hydraulic pi.stal oorin;J. '1he Wrl.te spats are burrows. a.u:rowin;J 
organisiiB oart:.i.nually turn the sedillent CNe:r to saDe lUIIbers of 
oentimete:rs . '!\«) OOieS ,  talcf!n 100 meters apart, da!ast:rate the 
c:xrlt:.imi.ty between layers that are cored (Figure 34) • You can see 'Why 
this k.ini of develcpaalt was so significant to scientists llhl wre 
interested in pal� and willin) to expend lcn;J years of their 
lifetime stuiyin:J these sauples that are far superior because they have 
not beE!I'l seriously dist:u.med . 
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It wasn't all skittles an:i beer, however: we did have our prmlaus, 
inclur::J.in;J drUl pipe losaes (Figure 35) • '1bere were five mjor losaes of 
drill pipe: ally two of these really involved a break of the drill pipe 
itself. '1bree of thaD were failures of ec;p1ipnent above the drill pipe, 
above lllbat me wwld call the rot:aJ:y table. Not a bad reoord in 
lcn.;r-t:erm. 

We also develq:a:l the pressure core barrel mi.ch was designed 
purposely to :recaver the meth2me �: these are solide that exist 
l1l'D!r high pr:ssnJre an:i low tapemtu:re at the battall cxniitiCDJ, 0"1-:sed 
of methane an:i other o l'la'Bats of natural gas an:i water. Ani, yes , the 
core barrel 'WOl:ked an:i did :recaver sa11e hydrates (Figure 36) • en the 
other hand, lllb.i.l.e drillin) off C81tral. America in the Pacific, lllb.i.l.e not 
even usin) the pr ure core barrel , "We drilled into a spectacular exauple 
of these hydrates an:i recavered saaples loolci.Dj just like a dirty snow 
bank. Peqlle at the ship bad 1\m put.tiJg pieces of it into a plastic bag, 
mi.ch 'WCUl.d ptcmpUy begin to inflate itself. '!he 1\m also had a serious 
pnpose, to (Jlickly estimate the volume of gas evolved fran this veey 
labile substance . 

'!he data is alDDJt all in the data base new, that can be CXIIplter 
manip:ll.ated: that data base will be totally OCIIpleted with all the 
scientific data before the amp caDeS to a close. 

Figuxe 37 is salle of the snnmary statistics of the pt:O}tam, shclwin;J 
the nDI!ber of holes drilled by caladar year, split in t.exD& of the nDI!ber 
of occasiCDJ in each year in lllbich we drilled to greater than 500 meters 
an:i g:reater than 1, 000 meters of peret:ratiat. Notice the prqx>rtiat of 
deep hole: the 500 meter p:t"OpJJ.tiat is JIIJCh higher in the early part of 
the pto:JLam an:i lllbat that says is that lllhen ya1 start goin) significantly 
beyaxl 1, 000 meter penetrati.al ya1 begin spenii.n;J a lot more time at any 
site that att.eapts to do that, at the expei'Ee of the intemediate depth 
holes. Similarly, for meters penetrated, mte haw JIIJCh core penetratiat 
was atXXJ!Plished in the earlier half of the pt:O}tam CX1IpU"ed to the later 
half: this is the price of CCI'It:.i.rucus oorin) an:i de spar holes an:i more 
difficult d)jectives, particularly drillin:} the basaltic crustal layer 
(Figuxe 38) • A geueral iDpraYement was experlen::ai in the recc:Nery of 
both shallower an:i deepr DBteri.als thJ:tu;lh the years , deepite more 
difficult objectives (Figure 39a, b) . 

'!he pto:JLam really was intematiatal all the way thJ:tu;lh fran early 
at: even for Isq 'IWo, there were two rnl-U.S. scientists , cathy Nigrini 
an:i Maria Cita. Isq cne was all u.s.  'lbereafter, ya1 can see fran the 
peroent:age of u. s .  vs . rnl-U.S. scientists, that the ptO}tam was veey 
intematiatal (Figuxe 40) • Nat:hiJvl ever again � Isq 13 for 
prqxntiat of raHJ . s .  scientists: Isq 13 was in the Mediterranean am "We 
pJt a veey large nJ!ber of EUrq:leans at blard. In fact, so JIIJCh so that 
the Natiatal. scien::e F'aD'Jiatiat adDDlished us to sustain less than half 
the nDI!ber of scientists at blard, thereafter, as bein) the ptq)er DBXilll.nn 
for l'DHJ.S. participatiat. Ani ya1 can see this effect, thereafter, in 
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the u.s.;raHJ.s. prqxrt.iaw. Ncmathalesa, it can SCU'CBly be CD1tested 
that the early enl.ightaBi participat.icm l:rj the world C'XIInvrl.ty laid the 
foun:Jati.al for the IUX'91irq, very an:oessful, int:emat.i.cma1 
participatial ani c:xmtrihrt:ial, whic::b carries al in the Ocean Drillin;J 
PJ:ocp:am. 

In regam to participatia1 l:rj in:iividual countries, of course, the 
united states goes right off scale; a part:.icipatia1 in Figure 41 is 
defined as beirq a scientist a1 a1e of the cmiaea or recp!IStirq sa��ples. 

'1he five natiaB that wm:e fomally involved other than the united 
states , wm:e the SoY'iet unial, Japan, F.l:"arx:::e, united Kin;Jdaa, ani Feder:al 
Replblic of Germany (Figure 42) • As shewn in Figure 43 participati.al also 
incl.\dad a nmtm' of people fran the raHJ.S. ccuntries that have llln"e 
r:eoently tecnne part of JOIIES ani part of the new pr:ocp:am (<XP) . 

'1he effect of beo'Dirq int:ernatiala.l was ,  in a sense, to tJeo roe less 
int:ernatiala.l . '1he effect, basically, was to reduce the united states' 
participatia1 ani also the participatia1 of the other natiaB that did not 
take part . For the five raHJ.S. countries that joined, their slice of 
the actia1 went up very substantially, bJt all the others had to go down. 
Figure 44 is a faJDJUS illusb:atia1, because this is the effect a1 these 
na1-U.S. countries that did not join. '1beir part.icipatia1 had to go down 
ani it is this effect that taded to drive the FlJrq)elm SCien::e Fa.Jrmtia1 
ani the smaller &:lrc.pelU'l countries , as well as canada, to beo roe ma•t era 
of the new drillin;J pr:ocp:am, which has � · '1\lo other countries that 
initially shewed great interest in I:SDP, Australia am NEw Zeal ani, have 
not yet fourd a way to join. 

We currently have abcA1t 90 volumes of the Initial Raxrts of the l:&P 
plblished ani will, of course, have 96 . '1he distribltial of 
Initiol Raxrts a1 a world-wide basis is shewn (Figure 45) ; hcwever, this 
particul.a:r illusb:ati.al was made followin;J the separatia1 of the SoY'iet 
tJnial fran the InteJ:natiala.l J:base of doean Drillin;J. 'lha SoY'iet unia1 
was a lllfl!ter for five years fran 1974 to 1979 ani r:eceivecl its 100 books 
just like everyme else . ��gain, notice the very wide distril::A.lti.a1 of the 
Initiol Begn:ts , a distri.bJtia1 that is to be carried fm:waxti, 
effectively, in the new �am. 

Q1e other mjor outpJt fran the pr:ocp:am is the &a��ple ani data 
distri.bJtia1 to the CQ'IIIIuUty, world-wide (Figure 46) • Q1e can see that 
in the early part of the progtam, there was ally &a��ple distri.bJtia1. 
'Dlen llle began to get the data base together ani offered data distrib.Jtia1 
ani prooessin;J. You can see that bein;J able to get data, tailored to 
specific needs, was a very iDportant ani p:p.Uar oa'ltri.bJtia1. 

It is possible to show a CJElll1eral utilizatia1 of the cores, l:rj &a��ple 
� in tenJs of categories of requestors: u.s. acadanic, imustrial , 
ani gcve:tTIDI!!I1t vs . raHJ.s. acwSemic, goYmTIIB1tal , am imustrial 
(Figure 47) • 'lha u.s. shews just abcA1t half of the actia1 in all regazds 
a1 a total pr:ocp:am basis. 
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'!he pto;Jiam ar:lh:esaed the mjor scientific activities and exploratiat 
that, in a ..-.e ,  have beo •re part of the ptpll.ar literature. For 
,.,le, the san Ardraas rift in califamia can be related to that lltlole 
set of pt\')Cesses liBkin;J � the earth's geological activity, the growth of 
the ocean basins, the hist:my of crustal sntxJncti.at or the dcwrJwrard 
thrustin;J of the flcm' of the ocean alcn;J the deep sea tradles and 
associated volcani.Ea and earthlpsJeee � the Pacific ocean. '!be 
evidence of int:.e:rccl1t:. oollisiat, as in the case of Irdia with Asia, 
leads to the lllhole CDICliipt of CD'1tinental accretiat, CD'1tinental 
�, and so at. '!be "hat spot" CDuspt 8R'lies to Hawaii, with 
mspect to the m:igratial with the flcm' of the Pacific northwa%U bawath 
the ec;patar bit, DDre specifically, nar:t!M!sblrard across the hat spot that 
Jcsepa bti.:)lilg lava � and has creata:l the entire chain of islands, the 
&ipel:ar: Sea Jt:Junt and the Kawai ian chain. Irdeed, -we drilled duri.rg IBq 
55 at SeiJcD Sea Jt:Junt, 'Well � the EllpD:ar Sea Jt:Junt chain toward the 
Alaltians; -we drilled clear thxtuJb the coral reefs, the lagocnU. 
deposits, and the t.rq)ical soil, and cored down into the volcanic edifice 
itself. '!he lll!lgl1Bti.c signatm:e fran the basaltic rock iniicates that the 
latitude of fO'I'liBtial, at the time of the ooolilg of this lava, was within 
cme d&gtee of the latitude of the big islard of Hawaii today. 'Ibis &tams 
as an el.CXJ&lt della'sb:atial of the CD1t:.irucus m:igratiat of the floor of 
the Facific and its nart:bllleSterly t:reni of JII:MIDBI'lt, and of the fact that 
a mjor c:ban)e in the dixectiat of m:lgratiat of an 8'lODIDlS sector of the 
Pacific crust is tepresented by the elbow between the Hawaiian and EllpD:ar 
Sea Jt:Junt t:Iends. '!be .illplicatiatS of all of this, in teJ:ms of 
CD'1tinental growth and develcpuent, and craatial of terrains that are 
collected into the cxrttinents, carry the CDuapts of seafloor spr:eaclin:J, 
and plate tect:.arl.cs past this pres mt generatiat of seaflcm' spr:aadin;J, 
Wrl.ch is ally aba1t 200 milliat years old. Aid yet the earth itself is 
SCDe four to five billiat years old. so there is time, even at the 
present rates of seaflcm' spreadirJJ, if it CD1ti.IIJes into the past, to 
have 20 such gamatiatS of seafloor spreadirJJ, so to speak. '!bat IeCOid 
is all lost rut in the oceanic :realms and it is ally to be 1'EIOCilStructe 
within the CD'1tinental :realms. so 'We carry these c:aD!pts with us into 
the total gldBl. picture. 

I want to say sauethi.rJ;J aba1t Bcb Bauer. We have a very good friem 
in him. He was the cbaiJ:man of the board of GldBl. Marine and he and his 
cxmarts A. J.  Field, Olrtis crook, Russ 'lboni:lulg, and Jc:im Graham, lltlo 
"Weie the designers of that particular hull that was Qlal.lellger's, all "Weie 
enthusiastically involved. Bcb Bauer was the senior man. '!be p:t:o;Jiam 
attracted DIIII1Y dignitaries, in::l\din;J the ().1een of ED;Jland, lltlo visited 
Sc:riAJs . 

Drillilg 624 separate locatiatS (Figure 48) CNer JIIJCh of the world 
provided a basis by Wrl.ch cme ocW.d evaluate how a ship like the 
Qlal.lellger ocW.d perfom in cperatiatS t:hnu]hcut the entile ocean. It is 
a trial worth doilg, the :r:easa'l beilg that it's rar:e to get 15 years· of 
c:x:nsi.st:att work at a silgle ship. 
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I'm pran to say that in the financial hi.stary of the IHP it was 
never aver bd]et. We lived t.hrcu;lh that very diffiall.t period, fxaa aJr 
point of view, in the sense of pl.annin:j aheed tu:i)etarily. It was 
presumably a good period fxaa the oil drillin;J iJdJstrial via.1point1 the 
en:l of the DSDP am the Gltpr Olal.l.enler' s activities oo�ided just 
aba.lt precisely with the mset of the diffirul.ties of the drillin;J 
imust:ry, still with us today. 

Eac:b cruise had its fun1 E!lli:>laDS for most of the CIUi.ses are st:.En:ilecl 
all aver the ship. We had two captains m boanl the <jlgmr Olal.l.emer1 
e11e was IJ.oyd Dill, the other was Joe Cl.arlc. Joe Clark was master all the 
way fxaa aooeptame trials clear thralgh to the daacililizatim. I was 
with him a'l aoceptaooe trials am at lti:>ile, Alabama, at the en:l. IJ.oyd 
Dill came aboard a ooople of legs into the ptOj£8111, and was there \D1til 
just about the en:l of the ptOj£8111 lD!n he retired. 

I did ask the two captains what they thcu.Jht were the most harrowin;J 
in::idents. As far as IJ.oyd Dill is �, it was durirJ;J the last of 
aJr Antarctic legs. '!hey got cau;lht in a stom. It was a vigoroos stonn 
fran down in the Drake Passcw]e. '!hey turned tail and ran, mainly because 
they cxW.dn't brin;J <llall.en;ler's bow into the wini. so they ran hLnh:eds 
of miles into the lee behirxi Patagarl.a. 

As far as Joe Clarlc is �, his most harrowin;J experierv:::le , as he 
ra•e••ers it, is the time that llle were to go umer the brld}e across the 
Shimc:closeki. straits, near Japan. Eveeybody had worked CAJt the 
calrul.aticns just right. 'lhe drillin;J tower was goin;J to clear the 
brid}e's highest point, at its mictile, just at slack tide, by SCJDet:hirq 
like 6 feet. Well , thi.r¥JS delayed a little bit in teJ:1I& of getti.n;J 
l.ll'derwa.y1 that was because the pilot that llle had m board to leave port 
had told us that llle also had to have aoother pilot to go thralgh the 
straits. We had to wait half an 1n1r to get him aboard am by then the 
tide was already nmnin;J in the directim that the ship was goin;J to go. 
As the pilot was t.aki.n; the ship towam the bridge, he chickened CAJt. He 
saw that derrick getti.n;J closer am closer to the bri&)e and ordered full 
astem. 'lhe ship spun sideways am went umer the bri.<i}e anyway, with the 
anrent . 'lhe bridge painters, up there m sc:affoldin;J, were sc::rallblin:j 
like ants . Mearr.r.bile, this pilot was sayin) sc::aet:hiJq to hiDBel.f, aver 
and aver in Japanese. After he got off, SfiiiPa'le asked the other pilot 
what he was sayin). It translated, "Why me? Nly me?" 1 

'lhe ooakin:J m the ship was legenjaey am ocmtr.ib.rt:ed to the nmale of 
the whole ptOj£8111. In Figm'e 49 , Jcim nlke am I are castin:j off the last 
line at the very last leg. Figure 50 shews the Olallemer all stri:r;pd 
down, drill pipe off, scientific Eqtipnent off, crew off, eveeyt:hin:J off, 
down in lti:>ile. 

'lhe present cin::ulstames of the Olal.l.elper are that she was sold for 
junk am towed to Brownsville, Texas . In fact, llle came very close to 
gettin:J the <llall.en;ler into a maritime "'1seJID situatim1 it wculd have 
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been in the Intrepid Air, Sea, Space Mlseum. We liiOr.ked closely with 
Elliott Sivcwitch of the Smithsarlan for saue JID1ths . It all started with 
t:r:yirJ;J to get saue of the ltilole antiques fran the ship into the 
Smithsarlan. Elliott is here at this meet.in;J. We got very close. '1he 
lDJSeJDI had the liDlSY 8R;lt'CMd, they had the pemissial fran the haJ:bor 
authority, ani it was 24 hours late. GlcDll. had signed the OCI'1tract to 
dispose of the ship. John D.1ke ani I went down there ani -we did lift off 
the dynamic positia'li.n:j systa, inclmilq the o "la'Bd:s that had been 
bdl.t for ltilole. 'lhese are now in the Smithsonian, alCDJ with the brid;Je 
hal:dware sudl as the en,P.ne telegiapt ani 1riheel. . I urDerst.ard they are 
goin;J to pit � a display sc:met:.i.:le. '1he ship, as far as I know, is still 
in Brownsvllle, Texas, tied � against a Dl.1d flat. 

Now for thcughts of the new era -we're art:erirr:.J into right now. '!his 
is part of a c:xmti.mi.rJ;J pr:op:am, am a W1ole era in the develq::msut of 
un::Jerst:.ardi. Eadl pr:op:am is a cbapter as -we DDYe fmward. 
Disoavery is what it's all about. 

D. James Baker, Jr. 

I was :ran:irded, lllhen listenirg to Mel 's talk, that the n'JI!i:w.;t:r of miles 
that were travelled by the <llal.l.emer are very close to the nDI!bar of 
miles that were travelled by El Tamin, lllbich was another ship that went 
a1 a lCDJ vapJqe of exploratial ani discxNery in the SCllthern Ocean, nm 
by the united states . Actually, the El Tamin in 10 years OCJYeJ:ed about 
410, 000 miles, a similar mder of magnitlde of distance, ani it's a ship 
that is c:pmlted in a simi 1 ar way, that is it was art: for 60-day l8:JS at a 
time . '1bere my be a lessat there; that that kim of c:pmttial is a very 
efficient cme . 

Well, this aft:ernoal -we have a similar strucb.Jie. 'Ibis Dm1'1irq -we 
talked about Project ltilole am how that led to the amP. '1his aft:ernoal 
-we're goin;J to talk about Ocean Margin Drillin;J ani how that led to the 
Ocean Drillin;J Pl:op:am. To start the di solSSial as -we started this 
Dm1'1irq -we have Bill Hay, W1o's been involved with the drillin;J pr:op:am 
for a n'JI!i:w.;t:r of years ani was Pmsident durin;J those years of ocean DBJ:9in 
drillin;J. 
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OCFAN MARmf J:"RIILD«; 
Speaker: William Hay 

'1he origins of the ocean Margin Drillirg P!ocp:am go back to saue 
OCI'lfererD!S that were held by JOnES in the 1970's am dealt with what 
cxW.d be dale if a more sqirlsticated drillirg syst:an with the capability 
of fluid recirculatiat am well cart:ml were available. '1he Intematiatal. 
:Alase of Drillirg (IIOO) was the inteJ:natiatal. ptocp:am of JOnES. It was 
fcmllllated in the early 1970's for a 3-year period of drillirg with the 
Qlal.lellger, to be followed by drillirg with saue fo:r:m of well oaltrol , so 
the idea has been aroun:1 a lCDJ time. att it wasn't until the late 1970's 
that the scientific <X1111'111lity began to face the p:rd:)lem sc;parely as to how 
this might occur. '1he idea arose in gcver:TIIB1tal f\Jr'diBJ circles that the 
greater expense of such drillirg qleratialS cxW.d be him:Ued by develq>irg 
a larger f\Jr'diBj ccnscn:tium, not just with foreign parblers , rut with the 
petroleum indust1:y in this CXIlll1b:y as well. '1he ocean Margin Drillirg 
P!ocp:am began in early 1979 at a meet:i.rg at Rice university between 
xep:esentatives fran the u.s. scien:le CX'J!IIImity am the petroleum 
:irdustey. '1he meet:i.rg was called am cpmed by Frank Press, liR> was at 
that time SCien:le Advisor to President carter, then presided CNer by Rlil. 
Smith. '1his was the first time that a CJl"'OP of scientists with saue navel 
ideas am hitherto unadrlevable goals had met with a CJl"'OP of indust1:y 
geologists am enJineers liR> had saue idea of the t:ec::tlmlogy that would be 
involved in achievirg those d:Jjectives. It is liiOrthwhil.e to go CNer a 
brief � of saue of the ideas that were � am saue of the 
reacticn; that followed. 

I was asked to cbair the sciEI1tific di sc:IJssicn; at that meeti.rq am it 
was certainly an i.nt:erestin;J aperien:le. I have never worked fo:mally in 
:irdustey rut 1ft;{ hi.star:y of involvaneut with drillirg gees back well befor:e 
there was ocean drillirg - back to the time when llle used to be eager to 
get e::ut:t.!r91 fran wells am to look at thaD for miCI:'q>al.eart:.ological 
pnposes . SUCh saaples used to be CCilSidered great tieasures m matter 
how you got hold of thaD, so I had saue idea of 'What cxW.d be dale usirg 
drillirg fluids am retum circulatial, am 'What cawentiatal. drillirg was 
like m lam . 

Dlrirg the can:se of that meetirq in lfoustal, I becane aware of the 
fact that llle had raised an entire generatial of marine geologists waned 
at the Glanar Olal.lermr lllbo never knew that anythin;J rut cores cxW.d be 
� fran  a hole. It was a :revel.atiat to me, rut a JIIJCh greater 
:revel.atiat to the indust1:y people lllbo were there . 

'1he first CCI"U!pt that was exploxed was the lergth of time required to 
drill a hole. '1he idea was that llle would have a 10 km drill strirg am , 

of can:se, every hole that was prqxlSed involved usirg the full 10 km 
capacity. '1he first hole that was pzoposed was to drill the ocean lllmJin 
at the Blake Plateau, � the  water depth is about 2 or 2 1/2 km, 5 km 
of sediment would be penetrated, followed by drillirg 2 1/2 km into the 
b&•ment, prci)ably granite. You cxW.d have out the silen:le after that 
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pt• posal with a Jcnife but, finally, fJI"'PBale fran industry said, ·� do 
you want to drill 2 1/2 Jan of granite at the bottan of the hole?" ''Well , 
it might be interestin;J, "  was the answer. ''Well, has anybody drilled a 2 
1/2 Jan of granite em lam?" At that time, cmly the SOViets, with their 
Kola Peninsula deep hole, abaJt which -we knew very little, ani per.haps the 
m:inirg industry, using rather different tec:tmiques, had achieved such 
penetratia'lS in crystalline rocks . Clearly, saue of the ideas needed a 
little mre investigation befm:e they ocW.d. be fm:mally prqx:ISed. It was 
also very interest.in;J that althcujl scientists who had been involved with 
the ljlgmr Q)all.elger knew abaJt drilling fran a ship ani were aware that 
it takes abaJt a JID1th to drill ani ex��plete a 1 Jan deep hole with the 
Q)all.elger, seSTfd smprised that it was going to take at least 10 DD1ths 
to drill a hole 10 Jan deep. '!he scientific tx11111mity was halestl.y 
startled by the fact that the holes being prqx:lSed 'Wall.d take six DD1ths 
to a year each to drill . '!his aspect of the project hadn't been factored 
into the thinkin:J of the acadeni c tx11111mity, ani it was a matter of real 
c:uau:n to the industry participants. 

Another cpstiem arose CNer the need for c:a1tin.1a.1s oorin:J. 
CD'1t.inJaJs oorin:J had beo wne a rule with the mDP abaJt ooe-thini of the 
way into the life of the project. It had teoc me an aooept:ed axian for the 
acadeni c scientists, but as SOCil as the industry pecple umerstood that 
the intent was not cmly to c:xnt:in.DJsl.y core the 5 Jan of sediment at the 
Blake Plateau site, but the 2 1/2 Jan of granite that lay \.llDnneath it, 
they i.Iqrlred, ''Had anybody heaJ:d of cut:ti.rJ1s or logs?" well , practically 
lD1e of the acadanic scientists had, ani cmly a couple of us older 
mic::rcpUecmtologists had had any experiEI'lCe 'WC.I'kiJ'JJ with them. so the 
possibility that cme might not have to core evmyt:hin;J came up for 
discussiem. Today -we'xe still not CDlSiderin:J usin:J cut:ti.rJ1s because, of 
cxm:se, there is no retum circulatiem possible in the Ocean Drilling 
Procp:am, but the ather possibility that was brcA.1ght up at the Hooston 
Meetin:J was the use of logs to fill in gaps between ooxes . IDgging had 
been tried in the tSJP, ani generally it didn't work; it was at best 
partially ax:cessful . Today, logging is a very valuable part of the ocean 
Drilling Prog:tam ani it is filling in data em parts of the holes where 
core r:et:XNeJ:.Y is poor. '!he acadanic tx11111mity is learning a lot D:):re 
aba1t hal to use logs ani the educatiem which started with the Hooston 
meetm.;r has beo IllS very illplrtant . 

Another interest.in;J disoJSSiem was initiated lhm cme of the ISDP old 
timers said, "well, -we can't think of spen:lin;J a year em a hole because 
you have to finish in two JID1ths �tever you start rut to do. II Again, 
the industry pecple were silent l.D1til EK""9a1e finally asked, ''Mly?" 
''Well , because the legs are two DD1ths 1�, ani you have to finish eadl 
leg ani go em to a new t:q>ic after two DD1ths . " In the oan"Se of several 
subsequent meet.in]s the industry scientists made the su;JCJE!Stiem that it 
wrul.d be a good idea to define the c:i>jective ani then figure rut how lax;� 
it 'Wall.d take to achieve it, ani to design the project a:roum the 
achievement of the c:i>jective rather than a:roum the two mart:h legs. 'lhis 
tumed rut to be a lax;Jer educatiooal. prooess than cme might have expected 
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because the next thin;J the acwWnic scientists di.scxJYered was that it 
'WCW.d net ally be necessary to carefully define the dljective ani 
determine hal liiJCb time it might take to achieve it, but that -we liJall.d 
have to design the hole aroorxi the dljective, especially if it is deeply 
buried. It 'WCW.d be necessary to dete!:mine exactly hal far dawn the hole 
is to be drilled, ani the hole DllSt then be designed fran the bottan up. 
Q'll.y by designin;J the hole in this way can me be sm:e that it will be 
p:ssible to get to the dljective with a hole of the right size in order to 
take the right scmples ard 1IBke the awrq:n:iate JDMSI.Ilaoents at the 
bottan. '!his was a new cxu:::ept to the aatdemic (XIIIIImity, but I think it 
has I1C7A' beglm to play more of a role in t:hi.nJd.rg how -we achieve dljectives 
in ocean drill:in;J. '!he pl.ami.rg process that evolved fran djscusiCXlS en 
the ocean MaJ:qin Drill:in;J Pl:up:am was :  first, scientists 'WCW.d gather all 
the infomatien en a particular area: secxni, dete!:mine the scientific 
dljectives mien ocW.d be achieved in the area: third, select sites am 
pzc::pcse �t the holes 'WCW.d look like: fcm:th, analyze the drill:in;J of 
the holes to fin::l alt. how lag it 'WCW.d take; am fifth, develq> a pzup:am 
for drill:in;J, scmpl.irq, logq.irq, mak.irq JDMSI.Ilaoetlts, ard i.Dplant.irq 
instruments . 

we spent abart: three years at the pl.ami.rg exercise am I 'WCW.d like 
to describe �t was ac:xxmpli.shed: 

First of all, -we reoogni.zed the need for look.irq particularly at the 
ocean margins. '1he:re is scme koowl� of the passive margin shelves, 
both fran alShore am shallow offaoore drill.irq, but the CXX1tinental slope 
am rise are virtually miknown. '!he active margins, alt:hcujl cpite small 
in t:enJB of their area, are also relatively poorly known. In t:enJB of the 
volmoe of sediment, the ocean margins are big unknowns . '!hey cart:ain 
� of all the sediuent in the world am -we really dal't koow �t 
its OIIIJOSitien is. To give an idea of the varieties of q>iniCXlS, it is 
useful to :recall that at the time -we started dj so1ssien of the Ocean 
MaJ:qin Drill.irq Pl:up:am, the majority of the aatdemi cs t:hcujlt that the 
sediment � of the east roast margin of North America 'WCW.d all be 
ca:rl:alate below the mid-cretaoecAJs. !brt. of the inh1stry peq>le already 
Jmew that it is l'liJStl.y deltaic sediments below the llliaUe cretaceous . 

In t:enJB of geologic history, the p::st-Paleozoic :rcx:ks CXIlprise 
two-thi.rds of all the sediment en the earth; the Mesozoic ard CB'k:>zoic 
sediments of the passive CX11tinental. margins are a very iDportant 
OIIIO"'e''&t part, abalt 40 percent of the whole yet 'We still dal't krloW very 
liiJCb aba1t them. In all of CA.Jr projectiCXlS of the gldlal geodlemi.cal 
cycl:ilg -we 1IBke the as9mptien that igneous rcx::ks are weathered to prcx:luce 
sedimentary :rcx:ks that have the same CXIII":siticm as the sediments 
presezved en the oonti.nents. we hope that this assmptien is generally 
correct, alt:hcujl -we koow that it is in part wrag, because scme 
sediments, sudl as evaporites, are preferentially presezved in the deep 
parts of passive margins. 
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!b::b attentiat has been given to �  an offshol:e reoord that 
<XAlld oa'lf:im the hypothesis that stratigrapuc oon:el.aticms can be based 
at glcial. sea level dlan;Jes, as pr:<:p:aed by Peter Vail am his colleagues 
at Exxa1 ani used by a nJIIbv of pecple in the i.rdustry. '!he hypothesis 
� that the sediments fOJ:'Jili.rq transgressive ani xep:essive sequeiXleS 
duri.rJ;J risin) am fallin) sea levels are goin) to be radically diffexent 
as they are traced frail the c:x:nti:nerttal shelf to the deep sea . What the 
scientific CXJ!IIImity wrul.d like to krx:Jw is the overall hist:oey of passive 
maxgins: W1at materials they oa1tain am Wmt the hist:oey of those 
materials has been. 

other areas of interest were the active maxgins, am to explore in 
particular W1at � as material is subducted. 

A third area that was identified was the ocean crost: What does it 
c::alSist of? we krx:Jw abCA1t the inferred seismic velocity of the crustal 
materials, b.Jt Wlat the materials actually are is a laxger c:p!Stim. At 
the time these meeti.J¥]s took place "We were just beginnin:;J to fin:l out that 
the ocean crost c::alSists of different materials at different places am at 
different ages. 

Ard then finally, the hist:oey of the ocean envixaiDellt was c::alSidered 
iDp:n:tant to urnerst:am:ln;J the develqmeut of the modem Earth. For 
exanple, in the south Atlantic, wann surface waters presently overlie lll..1dl 
colder intexmediate am deep waters. However, in the late c:ret:aoealS that 
ocean basin was smaller ani fllled with water 1IIJCh wamer than today' s 
deep waters; it had an inte:tmed.iate, :mlatively cooler water layer am a 
:mlatively wamer deep water layer. A totally diffexent kin:i of ocean 
t:het:mal structure existed then, am a totally different kin:i of ocean 
circulatim 1lllSt have existed. 

In OI'der to investigate these foor topics a n'llliler of geograprl.c areas 
were selected for sbdy. It was realized that for this pr:ogram many 
DD1ths 'Wall.d be spent at a sin)le site, drillin;J to c::alSiderable depths . 
It 'Wall.d rot be possible for the ship to wamer all over the glebe. '!he 
ship ooght to stay close to sa.n:oes of SUA?lY, so the areas selected as 
can:iidates for e.xploratiat for the passive maxgins incllDecl the East Coast 
of North America, the Qll.f of Mexico, am the regiat off �. For the 
active maxgins the can:iidate areas were regicms off Qregat am washirqtoo, 
off central America, off the Antilles near Bal:bados, am off Peru. For 
the ocean crost, three areas at the mid-Atlantic rici;Je am two areas in 
the Pacific were selected for sbdy. For the paleoenvixament, it was 
realized that :mlevant infoxmatiat wrul.d OCJDe back frail regicms selected 
for other sb.di.es, b.Jt the Antarctic was specifically taxqeted in order to 
extend oor latibdinal c:average of oor kn::Jwleci;le of the polar ooeans .  

After these taxget areas were selected, ten energy oarpanies 
(Atlantic-Ric:bfield 0>. , Cities ser.vioe 0>. , Qmooo :roo. ,  Exxa1 O>xp. , 
M:bil oU 0>. , PemzoU 0>. , lbillips Petroleum 0>. , st:aniani Oil 0>. of 
California, SUJ"IDark Exploraticn 0>. , am uniat Oil 0>. of California) am 
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the NatiCI1al. SCierD! Fourx:latim pooled f\njs am a CX11tract was j ssned to 
Joint Ooeanog:l:'aprlc Instit:uti.a1s, Inc . (JOI) to produce a series of 
atlases ot��pilirg all the exi.st.irq kncwleci}e of these areas . JOI p.tt out 
RFP's for these st:mies am many ua••ers of the scientific CXJDIImity 
respcl'lded ani worked m these ot��pi.lat.ials. All but me of the atlases 
have now been plblished. '!bey CXI1tain an enarDD.1S aiiDD1t of infm:matim 
but, unfortunately, they do net CXI1tain any speculatim or interpretive 
disolSSioo abaJt the areas . '!bey are strictly factual xepnts, but they 
have generated a n'milf;no of int:er:estiD;J ideas whim we will want to 
investigate saDetime in the future . 

It is int:erestirJ;J to note that lrttlen the ooean lllmjin drillirg pxogram 
faded away in 1982 , DrJSt of these involved breathed a great sigh of relief 
bec-ause by then it had bec:ane obviaJS that by 1986 the petroleum imusb:y 
'Wall.d have aooel.erated its exploratim into deep water ani 'Wall.d already 
be drillirg deep holes in 9 , 000 am 10, 000 feet of water; we expected that 
the infm:matim fran this deep .imustrial. drillirg 'Wall.d be available to 
us by 1988 or so am herx:'a, the need for the OCean Maz"gin Drillirg PtOCJ%am 
had evaporated. 

It is also int:e:rest.iJ'J to look aver the list of the ten support.in;J 
CXIJP'nies ani note that net all of them are still in exi.st.erxle . Many 
petroleum c:x:mpmies have merged am the oc:n:litialS in the in:lustiy today 
are radically different fran anyt:hi.rg that OCean Maz"gin Drillirg pl8111'linJ 
gnq> thcu;#lt aba1t at its last meet.in;ls ally foor years ago. In 1982 , we 
wer:e quite oa1fident that a lot of this fundamental geological infm:matim 
'Wall.d be gained by in:lustiy by now; today, we can ally � that 
perhaps saDe of this informticm will be gained by imustey or saDe ather 
body by the year 2000 . 

For the passive lllmjin areas, the goal was to e:x:ten:i the stratigrapty 
that is known frail the am' am in:lustiy holes m the shelf or the l.1IPl" 
part of the slcp! across the deeper thickly sedimented part of the slcp! 
am rise to the IBP holes in the cuter OCI1ti:nenta1 rise where the 
stratigraprl.c secticm is aba1t 1 km or so thick. To aocarplish this , two 
deep holes wer:e prqa;ed at the Atlantic lllmjin of North America, me 
relatively shallOIIi site to be drilled early in the pxOCJ%am am me of JIIJCb 
greater penetratiat to be drilled later in the procp:am lrttlen theJ:e 'Wall.d 
presumably be a significantly greater capability for such deep drillirg. 

on the oatj\¥18te D�mJin off Morocco there is JIIJCb less sediment ani 
holes wer:e � theJ:e that 'Wall.d presumably penetrate to the very 
base of the stratigraprl.c col\DIIl. 

'lbe deep holes to be drilled at the east coast of the U.s. 'Wall.d JOOSt 
certainly face the problan of relatively high gas pressures am fluid 
flows in the wells . It is hard to drill off the east coast am net hit 
� that will aeate a problan for drillirg, especially to the kirds 
of depths that wer:e beinj pxoposed. art: in the Qll.f of Mexico, the 
situatioo is even m:>re dramatic. '1he Qll.f of Mexico is a basin whim, as 
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it cpmed clJrin;J a short episode of seafloor spreadirxJ, split apart an 
earlier salt deposit. Subeecp!nt loadirg of secUment art:o the 
Texas-Jnld siana DB%9in has amsed the salt to be sqJeezed south as a 
laterally advarcln;J salt fra1t which has produced a steep slqle called the 
Sigshee BcaJ:p, barderin;J the mrth side of the deep basin floor. Beneath 
the m:i.gratin;J salt fra1t is an unknown aDDD1t of sediment of unknown aqe; 
saae of the sediment is prd:ably J:el.atively ya.D'I) am quite a l.a:J:ge voltm�e 
of sediment uay be involved. we kn:Jw little, if anythirr:J, alx:Ait the 
geology of the deeper part of such margins an:l if me is to OCI'lSider 
drlllin) t:hrcu;Jh the salt mass , me DLJSt. be prepared to experience an 
effect similar to pric:::'lcin;J a ballocn with a pin. Dramatic pressures may 
exist beneath the salt. In plann:in;J for the ocean MaJ:qin Drillin) PJ:ogxam 
it bee ta"• � that no me felt that dLJrizq the prcp:sed 10 years of 
the procJID, we �d have gained erDJ:1b experience to be able to drill 
thr:aJgh salt with cxmfiden::a that if we er¥:XU1t:ered averpressu:r:es below 
it, we �d be able to c::altrol such a well . Nevert.heless, there were 
exm:cises explorinJ mat might hai:Pen if me did drill into a highly 
pressured zcme at depth an:l started to get a :tel.ease of gas into the 
ncl.rculatim system. If the gas c:x:mes up the retum system to the ship, 
it fills the riser with gas rather than water; snMenl.y all the densities 
begin to c:harKJe an:l the riser DBY ooll.apFte, xesultinj in total loss of 
c::attrol an:l a free flc:JW'inJ well m the batt:an. HoW quickly can trouble be 
sensed back m the ship an:l how quickly DLJSt. preventative measures be 
ta:kan? For saae of the situatims, it turns out that the speed of 
:raactiat is quite critical am there �d ally be m.iJutes or seocrXIs to 
make the cauect decisims. 'Ibis is a significant problem that is go.i.Dj 
to face any drlll.i.Dj in deep water. 

so, althcu#l there is great interest in finiin;J out Dm"e alx:Ait the 
salt in the Qllf of Mexico am what is beneath it, the tedmical 
diffiallties were so g:t:eat that it had to be I'8IDIIed fran the prcposecl 
ten-year drill.i.Dj plan. 

�tims in the active margins involve drill.i.Dj into subdiJCtim 
syataJa in which there may be high fluid pressures caused by the 
subdiJCtiat process itself. What �d be the nature of the fluids that 
�d be enccunte:red? Will there be ally sea water or will there be sea 
water an:l gas or sea water am � of saae sort? Again, the 
drlll may enter a high-pressure situatiat; am it is very inportant to 
plan for hardl..i.Dj it in a c::altrolled manner. 

'Du:ee holes, two shallow am me deep penetratiat were proposed off 
the Ozegat coast. 'lbe deep hole �d have abalt a 5 Jan total penetratim 
to ocean crost thr:aJgh a margin that is be.i.Dj actively OCIIpLessed am 
which DLJSt have saae :tel.atively high fluid pressures within it. 

Off Central America, the idea was to drill t:hrcu;Jh an aocretimazy 
zcme am down into material be.i.Dj subducted; again, there DLJSt. be stri.ki.rg 
pressure diffet:enoes at such depths. 

41 

Copy r i gh t  ©  Na t i ona l  Academy  o f  Sc iences .  A l l  r i gh t s  rese rved .

Sympos ium Commemora t i ng  t he  25 th  Ann i ve rsa ry  o f  t he  Demons t ra t i on  o f  t he  Feas ib i l i t y  o f  Deep  Ocean  Dr i l l i ng :   P roceed ings  o f  a  Sympos ium,  Sep tember  22 ,  1986 ,  Na t i ona l  Academy  o f  Sc iences ,  Wash ing ton ,  D .C .
h t t p : / /www.nap .edu /ca ta log .php? reco rd_ id=19049

http://www.nap.edu/catalog.php?record_id=19049


Qle of the regimal. atlases that had saue of the DKlSt spectaallar 
results is that of the west ooast of sart:h America. Off Pam, fract:uJ:e 
zcnes strike at right an;rles to the shore . As the fracture zcmes start to 
be bent down into the b:erx:h that borders the cxmtinent, small spreadi.nJ 
centers develq> in the center of eadl fracture zme, brinjinj up yoor¥J hot 
material so that the heat flow in the fracbJre zme is increased just as 
it enters the suMncticn zme. 'lhe OifPU" dep:.lsits of the Ardes lie in 
the projecticn of these sul'.lductirq fracture zme spz:ead.irxJ centers . 'lhe 
effect is as thcu;)h the:re 'WIJere tiny hot spots JIICWin:j umemectth the 
ocrJtinent, heatinj the :rock am causin) raacbilizaticn of material to form 
ore dep:.lsits inlam. 

'lhe Peruvian margin, in cart:rast to that of central America, is 
balrdecl inshore by crat:arl.c material Wi.dl is bein) actively abraded by 
the ocean crust. As the ocean crust bema over the seawam rise into the 
b:erx:h system off sart:h America, it is broken into a series of horsts am 
grabens wcil look rather like gear teeth; these are slowly grirr;lin;J this 
OCiltinental margin away, carryin;J the material down into the suMuctiat 
Zale . 

MJdl is known aba1t the en-shore azea hel.'e am ctrillin) in the 
:relatively unknown offshore, althcu;)h it 'WOO.l.d require well caatr:ol, 'WOO.l.d 
OCiltril:ute greatly to oor urr:Jerst:ardi. of the mlatiat of subinctiat am 
the fomaticn of ore deposits. 

Amther azea Wi.dl has siooe been incorporated into the present ocean 
Drillin;J P.tugzam is off the Antilles near Bazbados . It is all:eady known 
frail Gl.aoar Olal,lerper drillin;J that the:re is an active thrust fault in 
this azea with :relatively high-fluid pressures below the fault am 
:relatively l<71t1er pressure above it. '1his is a very int:erestirJ;J dynamic 
situatiat for investigaticm. 

'lhe atlases that xepx esent the camidate ocean crust azeas sllcM a very 
interesti.rq thin;J: that the seafloor spz:ead.irxJ system has a certain 
aDDD'1t of trooble operatinj. 'lhe mid-ocean ridge system keeps generatin) 
new ocean crust bit the new crust doesn't fit into the space that is 
available, with the result that the orientaticn of short ridge segments 
keep dlan:Jin:J. ocean crust is created am seafloor spreadin:J goes en for 
a Wile, then the system jams am has to reorient itself to spread in a 
slightly different directicn to break cut of the deadlock. 'lhe xesul.t is 
that a very lazge prqx>rticn of the Atlantic ocean floor, 1ll.lCb larger than 
had been anticipated, is what is called "fracture Zale crust. " '1his type 
of crust is very difficult to drill am because it is highly fractured am 
defomecl, the results frail drillin) it are mt always easy to .int:erpJ:et. 

other azeas of inteiest in the ocean crust ocncemed the very yoor¥J 
rapid spz:ead.irxJ crust of the Pacific am the hydrotheimal. systems 
associated with spreadin;J centers . We have ally achieved 1 km of 
peneb:aticm into the ocean crust until oow, so the:re was great excitement 
over the possibility that the am 'WOO.l.d be able to achieve a 7 l/2 Jan 
penetraticn of the crust beneath 2 1/2 Jan of water. 
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'1he last of the atlases to be produced, which is at the printer rv:JW, 
is oo the Antarct:i.c; the n'l!t)er of c:arxlldate holes � for Antarctic 
seas was not very different fran the holes that have been pxop:J&ed for the 
ocean Drillirq Pl:ogzam. 

At the end of this c:x:upilaticm exercise, which provided a basis for 
preliminary selecticm of drill sites, the SCientific Adv:iscny o:anittee 
was to select specific sites ani then have drillirq plans for those sites 
worked out in detail to detemine hal laq it was goirq to take to drill 
them, :r:ecxNer the CD:'es, ani c:x:uplete the ci:Jjectives. we never got to 
that PlaS8 of the project, tl1t the SCientific Advisory o:anittee did 
select a set of preliminary sites and wm:ked out a 9-year plan. A rami')p.r 
of the holes took many JID1ths to aver a year to c:x:uplete. '1he academic 
scientific (X'IIIIImity looked at this ani said, in effect, ''we didn't really 
think it was goirq to take that laq to drill these holes and we think 
we'd rather have a lot DDre short holes for a while than to attempt 
these. " Altllcu:Jh the plans to drill deep holes usirq well cxtatr:ol has 
been put em the shelf for a while, the problE!IB will still be there; they 
are not goirq to go away. 'lhey are si.Dply goirq to becxwne lazger in tenDs 
of their iDpJrtanoe as lll11aDms to us . 

'1he Ocean MaXqin Drillirq Pl:ogzam left a legacy in the fonn of the 
cxtu::pt of a u.s. SCientific Advisory o:anittee. tllen the u.s. 
instituticms involved in the tSIP tecane involved with foreign partners we 
d.i.sc:x:wered that the foreigners were JIIJCb better organized at prqxsi.rg 
sites than we were . 'lhey had JIIJCb better systems for gettin;J site surveys 
c:x:upleted, and for carryirq out all the neoeesary studies to present a 
good case for gettin;J a particular hole drilled. In the u. s. scientific 
(X'IIIIImity, we were acx::ust.aDed to pJttin:J the infm:maticm together in a 
very .S � manner ani as best we ocW.d. Alaq with the new drill.i.rq 
pxocp:am has OCIIe a u.s. SCience Advisory o:anittee which helps organize 
the u.s. effort, ani which has flmiirx1 to help u. s. scientists to make 
credible prcpasal s for drill holes for the ocean Drill.i.rq Pl:ogzam. 

As Dillard Haawett will diso:vm, we looked at the GM'mr Explorer as a 
possible vehicle for the ocean Margin Drill.i.rq Pl:ogram ani that was an 
int.eresti:BJ venture in itself. I am persalally pleased that the f'unii.rxJ 
for the Atlas Pl:ogzam ani actlitiatal. tumin;J in NSF for ocean drill.i.rq 
emerged out of this whole exercise. A major cxtltritlltim fran the OCean 
Margin Drillirq Pl:ogzam exercise was a fair 8IID.D'lt of educatim of the 
academic scientific (X'IIIIImity as to �t is possible, �t is not 
possible, ani haw difficult it may be to reach saDe ci:Jjectives in the deep 
sea ultimately. 
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D. J211DB8 BaJcar, Jr. 

I think that's ric.#Jt that the cbjectives of that procJlD are still to 
be met am I hcp to sea that at saue time in the fUture. 

OUr next speaker is Dill.am ll&iiiiatt, llllo playad a key mle in the new 
procJJ:a, the ocean DrillinJ Pl:ogzam. I think it was Bill � llllo 
� wba'l it looked like we wcu1.d net be able to use the !'Jmlarer 
becaiJSe of cost, that we might be able to laue a new wswl and such 
ships might be available. we started to look into that and talk to a 
n'll!ber of peqU.e and eventually settled m SJDX). Dill.am was the me lllbo 
c::aJVi.lad US that "anyt:hin;J ocu1d be da1e" and I think he ctvn.,., 
eveeybody into J:eal.ly believinj it and it actually tumad oot that way. 
He's goinj to tell us abC1It saue of the en)ineerin:J havin;J to do with 
ocean margin drillinj. 
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OCEAN auLLIH; � 
Speaker: Dillard Hantuett 

'lhe ci>jectives of the ocean Margin Drill:in} Prog%am were presented by 
the pmviaJS speakers . 'lb acx:x::mplish these ci>jectives wall.d require a 
drilli.n;J vessel with lots of space , capability an:l flexibility because the 
ci:)jectives were not defined an:l the work was in the l1l'l1crDm areas of the 
ocean lDin'gin. Eve1:ya1e wanted flexibility because they knew very little 
abaJt the geological fcmaaticms they i.nt.emed to drill . It is a lOI'Y:} 
c:list:ame between wells , far offshore where the scientist wanted to drill . 
lbm you start drUlirg a well - me here in � D.C. , an:l the 
ather me in [)tllas, Texas, an:l yru drill me half way in between, yru are 
really drillirg them "JXJWhere" an:l yru have oo geological infonnation. 
Recently in Africa, we drilled two good produc:in} wells ooe-half a mile 
apart and then we drilled a dry hole in between them . Basically, that was 
the type of drilli.n;J expected in the Ocean Margin Pl:CXJZam. Yoo knew very 
little of llbat yru were goi.n;J to fim below the ocean floor: therefore, 
yru had to have a high deg!:ee of flexibility in the plaJ'lllin:j. '!his 
flexibility erD:!d up to be very costly for the cor:in} piogiam as carpared 
to oil exploratiat drilli.n;J practice. In cori.n;J, yru have to reoognize 
that all you 'at doi.n;J is penetrati.n;J the ocean floor, gett:in} sane cores ,  
an:l brirgirg them to the surface . 

It is a large aocarpli.shment to get a good core in many of the ocean 
margin areas where drilli.n;J prci)lems will exist . If yoo are subjected to 
a high pressme, yru a:te subjected to fonnaticms that really yru don't 
knew how to oc:ntrol because they are sl�. It takes a llUiliJer of 
cas:in} piCXJZans to hold that back an:l yru do have to have a piogiam with a 
lot of flexibility. '!hat takes bigger equipnent, that takes riser str:in} 
ci.rculaticm and, JOOSt of all, a lot mre DO'leY · Arxi that's really what in 
the end got the ocean Margin Program - it took a lot of DO'leY because it 
took a lot of time . 

'1here liaS oorirg drilli.n;J dale a laq time ago by Shell Oil eo .  , both 
in the Qll.f of Mexico an:l em the west Coast . Dynamically, stations 
operate art: to ab:JUt 4 , 000 feet of water. '1he cal drill , I believe, has 
dale corirg operaticms all the way fran Alaska to the east coast of the 
united states an:l a lot of infonnaticm has been generated fran that for 
oil CXIJP'nies an:l science. 

Arxi then we go into the ll3DP. My � is that fran the 
scientific infolliBticn that has been generated an:l the develcpnents that 
have CXIIIe art: of it, the in:Just:ry has lecnned a great deal . 

'1here were ather events goi.n;J em at the same time: drill:in} was be:in} 
dale at 800 feet of water depth with an ardlored. vessel . By 1970, we had 
already drilled in 5, 000 feet of water: in 1978 , with the capability we 
felt we had, we waU.d, in 1980, be able to get to 8 , 000 feet of water. In 
the Red sea, seabed scmpli.n;J had been dale in 8 ,  ooo feet of water, where a 
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tec:tmology of establ.isb.irq en the floor -was ecaiCIDical to :recc:JYer the DU:l 
ani process it for silver. 

Deeper qleratioos are those of ocean mi.nirg - 16, 000 feet of water -

ani, of course, mDP - 18 , 000 feet of water. OCean mi.nirg with minerals 
en the ocean floor, the sleds ani risers that were used with it, ani the 
prooessi.n;J involved while liDVi.rq across the ocean floor with 
instrumentatien, showed that these t.ectmi.c;pes for deep depths CDll.d be 
ac:xx:mplished . 

Within the petroleum i.ndusb:y I wc::h has been mentimed in the 
participatim of the OCean Margin Drilli.n;J, we were drilli.n;J at that time 
art: in deep depths; but DrJSt of the experiei'D! -was back in shallow encu;Jb 
water, � we CDll.d seat oo the ocean floor or CDll.d drill a well ani 
test it. We did net have to worry with high gradients (8 , 000 feet of 
water depth) , the gas back at the surface, or oart:rolli.n;J it in the deep 
depths . 

In the past, drillin;J was dale in 600 feet of water: yet it had 
already moved to 5, 000 feet of water in the 1970S. With dynamic 
statia'li.n;J, drilli.n;J with subsea blowrut preventers (B>Ps) were aiming at 
m:win;J art: to the oa1tinent:al. rise area in 13 , 000 feet of water within the 
petroleum i.ndusb:y. 

'!here were many vessels available in the i.ndusb:y, aboo.t seven of them 
that had the capability of 'WOrJd.nj art: in that water depth. An e:xperierxle 
of that came fran the Moori.n;J Systans , a riser ani SUbria stack oo the 
ocean floor. 1llen we moved into deeper depths, we had to ac:xx:mplish four 
thin;Js: (1) "dynamic positiarlrxf' or "dynamic statia'lin;J" , used net ally 
in the oorin;J drillin;J in the vesseJ.s that I've attarpted to describe, but 
also in the Glgmr Cllal.lemer: (2) saar/TV re-ent.Iy: (3) electric B>P 
oart:rols; ani (4) a special b.Jayarx:y for the riser (Figure 51) . 

With dynamic statia'li.n;J in the 1970S in OJ:der to be able to prove the 
capability to drill a live oil well, yoo actually had to stay m looatioo 
180 days ani, as mentimed by Mel previously, 'When the weather came up, 
yoo didn't have the qp:>rtunity to aban:bl that looatim ani m:we ara.n:l 
behini an islani - yoo had to stay there ani OCIIplete a well thn:u;Jh the 
1<>0-year stonn. so there's a differerx:le there between drilli.n;J ani oorin;J 
ani drilli.n;J a produci.n;J, or pressured, Za'le . SO in dynamic statia'li.n;J, 
the reliability had to be for lag time periods. Reentry had to be dale 
because we were no lager work.in;J with guidelines ani, rather than just 
reenterin;J with a core bit, yoo're reent:.e:rin;J with a B>P stack that weighs 
aboo.t 200 tens, yoo're latdti.rq oo to a well head so that yoo can hold 
10, 000 p .s . i .  pressure . SO there's a differerx:le in degree of reentzy . 
Yoo can have a hydraulic line to the ocean floor ani it takes many minutes 
to activate it en the ocean floor; by that time, the blow art: is in the 
riser ani yoor riser has collapsed ani ycu 've lost oart:rol of the well . 
so in the degree of ocean margin drilli.n;J, ani the i.ndusb:y as it was at 
that time, ycu had to OCJDe up with electro-hydraulic so that 'When ycu push 
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the b.1tta\ it's like the electric switdl - the light came at iliiDf!di ately 
ani we ocW.d cxcatrol that stack in deep water in a few seccnjs . 

'1he biggest an:l JOOSt out:stardi:rq th.i.D) as it came up in the ocean 
lllill'gin was the riser. '1he riser is still today our JOOSt difficult thi.n:J 
to ac::x:x:mplish in the deep water. 

In the dynamic statiarln;J - the:re are many types of orientatiat of 
thrusters an:l the types used as mentiated before in the indust:r:y rx:JW -

we're usin;J primarily fin;Jers at the ocean floor, ani rather than, as seen 
in Wlllanl's mcwie, havin;J to do with the reflectors at the surface, 
everythiJ'g CXIDeS frail a pi.n;)er off the ocean floor. Very reliable systems 
today hold at for lag time periods with hardly arrt maint.enarx:le. 

In the sense of reeutr:y, when the B>P stack is mentiated, it is nat 
just a drill strin) an:l a bit, yru're handlin) a riser �dl is about 36 
i.nc:bes to 54 i.nc:bes in diameter 1 that weighs am CXJSts a let, am alSO 
takes a very lazge storage . It takes a big ship to store eadl of these 
sectialS yru' :re  1� at, 15, 000 feet of riser. 

You are also handlin) a �P stack �en nat ally has to reenter that 
ocne, bit also hold high pressure aDa it is reentered ani cxne:::ted to 
the well head. Syntactic foam, mentiated before, is used to SURX>rt the 
riser am the oooplin;J at the em of the riser. '1he oooplin) has 
syntactic foam oo it at the em, am is a high stJ:ess area . It requires a 
means of CXI'Jl'leCtirg a riser very easily, bit at the same time car:ryin;J the 
full stJ:ess up thrcu;)h the riser. It is a CUIIiJersale cpmltiat am so if 
you're in 15, 000 feet of water, with bad weather oan.i.rg at, you have to 
have a means of disocn�, still oootroll.irq the well , am st:a.rnin.J 
the:re oo the locatiat �e the stonD passes : so yru do have to have 
methods of suspen:lin;J the cpmltiat with CXXlStant tensioners to hold up oo 
the top of the riser. 

'lbere are a lot of OCIIpiter silllll.atiat progiams nm in the ocean 
Margin as there have been in the past at the stresses in the riser as they 
are subjected to varioos currents am wave cx:nlltiatS. Cor.irq, as 
mentiated, has worked am in oor.irq it is very s.i:aple with just the 
:reentry of the bit am the oorin;J cpmltioo that goes alcn;r with it bit in 
the drlllin) cpmltioo yru're :runnirg bits, yru're ci.:rallatin;J back to the 
surface. 

For exzmple, CXll'lSider a lam or a shallow water locatiat. '1he 
fracture gradient am the hydrostatic avet:blrden pressure that yru have is 
quite a bit different when yru're in shallow water. As yru get in deeper 
water, you have a water avet:blrden, rather than a sediment ove.t:blrden, am 
the differeB:Je between yrur frac pressure an:l yrur hydrostatics gets 
closer: so if you're at a point where yrur method of oootrollin;J the well 
in deeper water gets very close am very sensitive to the gas oan.i.rg back, 
to bleed that gas off is a very sensitive cpmltiat at 3 , 000 feet of 
water, am we can tell yru that, because we had a blowout at 3 ,  000 feet of 
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water, 1Mhic:h collapsed the riser. It's sensitive at 3 , 000 feet, ard it's 
even um:e sensitive at 15, 000 feet of water depth. 

'1he :reart:ty syst:an, as mentimed, has worked very well tlu'a.lgh the 
years - :read:ey in high anx&Jt with high pressures ard lazge a>PB. '1he 
:rea•b:y ocne that is used in the Ocean Drill.irg PnJp:am is abcut 11'6" in 
diameter. To give ya1 an idea of C'X'I'I{li'risal, in 30, 000 feet of water with 
a ocne at the cx:&m floor, it's abcut 8CJ.li.valent to try.irg to place a 3" 
diameter cup fran a 60-story brl.l.di.rxj (Figure 52) . '1hi.s has been dale a 
nJII!b:)..r of times ard -we do have the capability of do.irg so in deep water. 

'1he ExD1orer was the ship that was looked at for ocrJVerSiat. IDts of 
JID'lSY was spent at evaluatin;J the ocrJVerSiat to meet the criteria ard 
plans of the Ocean Marqin Picgzam. It was thoraJghly investigated, the 
ocrJVerSiat costs ard types of 4¥Jdpnent that c:xW.d go at boazd 'Wel'8 
explored, ard it was CXI'lCl.uded that the costs for ocrJVerSiat 'Wel'8 too high 
ard that � ships ard tec::.tlmlogy ooul.d do the Ocean Margin Plcgzam. 
In 1985 the total capability woold .be floor drill.irg at 13 ,  000 feet of 
water depth us.irg a riser ard, that at that time, actually the feel.irg was 
that the tec:.tux:>logy for drill.irg in 13 ,  000 feet of water woold be 
available by 1982 . 

'lbere 'Wel'8 vessels of qplrtmrl.ty, � vessels, that 'Wel'8 
available. At the erd of the Stu:iy lbase of the Ocean Margin PLOgiam it 
tec:ame ciwious that the scientific world c:xW.d go at rut ard OCIIplete the 
sed:imental:y drill.irg that was go.irg to be the naxt pmse of the scientific 
progzam; am rather than just lettin;J the Earth SCience progzam die, the 
c;t,jective sb:W.d be to take lmat -we leamed in the Ocean Margin Plcgzam 
ard � to  the scientific world that there 'Wel'8 vessels of qplrtmlity 
that c:xW.d be used in the sediment:azy progzam for � at into lmat 
became the Ocean Drill.irg Prog:tam. 

We leamed a lot fran the stuiies dale at the Ocean Margin Drillin;J 
Pngtam. Where the scientist can justify work progzams , I am sure -we 
drillers can provide the ship, the 8CJ1ipnent, am the tec::.tlmlogy. 

I woold like to say that the vessels, the scientists, ard the 
en.Jineers that 'We have rut there today have been able to at"X"XMplish 
eveeythi.rJJ that I heard of ten years aqo - the Ocean Margin Plogxam 
c;i:)jectives - am have carried these CNer to the ODP. 

I believe that -we are go.irg to leam as IIIJC.h, if not DD:re, fran the 
earth scieooe progzam fran ODP as has been leamed in the space pzogram. 
Also, um:e of lmat -we leam will have ClR>licatiat to our life than what 
-we':re leamin;J fran the space pzcgzam. 

I woold like to say also that there are a lot peq>le here with the 
title "D:x:t:or" in fra1t of their names . I woold like ya1 to know that -we 
drill.irg peq>le tag alcn) with the scientists ard I feel that what 'We have 
aD:ied to the pzogxam is our "can do/Will�" attitme. 
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D. James Baker, Jr. 

nil lard didn't go into the details of t1Cifl the ocean Dlm)in drillirx1 
p:ogtam tnJad an:l lllhy it adad, an:l I'm nat sure a:nyme J:8Elll.y 
'UI'darst:anda. But I knew there are a lot of pec.pl.e who have different 
pieces of the sta:ty ard I hcp that 8CIIIBtime we can have a hi.st:orian of 
acienca ard � tJ:y to put together that whole issue. But it is a 
fact that the EJcplm;ar is still sit:tin;J in san Francisco Bay waitiDJ for a 
taJcar ard mybe there will be a taJcar at SCIII8 point. 'lbere's no gettj.n; 
araurd. the fact that the way ya1 leaJ:n a1xAJt the earth is to brirx1 back 
Sl!lllples ard the ally way ya1 gat Sl!lllples of the deeper part of the earth's 
cr:ust is to put a drill down there. 

If the ast:ta1CIIIE8 can c:x:nvince the ccunb:y to put a space telescxpe 
up tbare' s no 1'8Utll 1llhy we ahcul.dn't c:x:nvince the ccunb:y to do deep 
riser drillirx1, ard ya� can be sure that "We will be c:x:nti.rarln;J to tJ:y to 
do that. 

our next speakars are the modem heroes of ocean drillirx1 who, like 
Mal ard Al:dl, ha'Va dedicated thanselvas to the suoceas of ocean drillirx1 
ard are the leaders of that very suocessful rar progxam. 'lbe drillirx1 
part is baaed at Texas MM ard the loggirx1 part at laiiD1t-Dcberty. 'lbe 
first apeakar is lbil Rabi:radtz who CXIDSS fran 1aDD1t an:l is now at MM. 
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In similar fashim to Arch M:::I.arren, 1llho had a choice of where he 
wanted to DJVe to, I also had a choice and it was narrowed between Ia 
Jolla and COllege statim and for OCI'IVOluted reasc:ms that ally a Texas 
"Aggie" can urDersta:nd I c::hcse COllege statim. 

'1he ocean drilliig prog.r:am is an intematiooal. prog.r:am of scientific 
ocean drilliig and o• .. •eroed its field qlE!raticms with a shakedown cruise 
and sea trials cruise in the Gulf of Mexico in Jara.m:y of 1985 . '1he 
drilliig vessel SElXl)/BP 471,  or better known to the scientific C'XIIIIImity 
as the JOIIE Resolution (Figure 53) , is presently drillinl in the Pacific 
ocean off the Galapagos and att:eupti.nj to de� a drill oole that was 
drilled in a previous progxa of deep sea drillin;J. 'Dlis is the deepest 
oole that has ever been drilled into the hard rock basaltic ocean crust . 

'1he ocean drillin;J pxog:r:am, as you are aware, is a snocessor progzam 
to the highly sucoessful ISDP. It is an intematiooal. pxogxam with 
partners to the u. s. incl\dirg canada, France, Japan, United Kin}:k:m, West 
Gennany, and a ocmsorti\DD of 12 oamtries within FAl:r.'qle called the 
Eul:q)ean SCiero! Fc:mxmticm. 

'1he ocean drillin;J pxog:r:am also has a new scien;:,e qlE!rator - Texas 
A&M University, and a new drill vessel with expanied facilities. 'l1lese 
facilities include a 1liJCb larger drill strilg, 30, 000 foot drill striig, 
enablirg us to drill and retrieve cores in al.Dart: aey part of the world's 
ocean basins. 

We have highlighted two capabilities. We have already drilled in the 
far north in the North Atlantic in Baffin Bay and in early 1987 we plan to 
go to the WeckJel.l sea off Antarctica. We also have a very cmbitiws 
p:r:og:r:am borderirg the Antarctic Margin in the sart:he:r:'rmJs Irxii.an ocean. 

We have riser capabilities which \t41en utilized should enable us to 
retrieve oo:r:es in previwsly inaccessible geological envi.rcnDents . 

We have a 12 , 000 sq. ft. laborato:r:y stack, a 7-stor.y laborata:r:y stack, 
with state-of-the-art e<Jdpnent for analyzirg a reasmably cxmplete suite 
of the J;ilysical and dlemi.cal prc:perties of the rocks . We also have a 
scientific and tectmical <XIIplement of 50 persoos , that is a fairly large 
scientific and tectmical cxmplement, very excellent sea keepirg and ve:r:y 
excellent heat o ••lelSaticm whl.ch is especially illportant for d::Jtaininj 
high-quality cores . 

Figure 54 is a picture of the JOIIE "Resoluticm" befo:r:e o::riVerSicm. 
In additicm to :many other dlan:Jes , we :re!llNed the B>Ps. We took the 
derrick off, am strerx.;rthened the derrick to sustain a 1liJCb higher load; 
we added a 4oo-tal, prcilably the world's  largest, heat co•1ensator and 
b.rllt a 7-stor.y laborata:r:y stack. I shcul.d note that the o::riVerSicm of 
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the vessel fi'tlll an oil drillin) ship to a float:in;J scientific researd1 
center 'Wall.d oot have been successful or readled f:ruitim without the 
dedicated ard SCJDet.ime heroic efforts of two of cur previous speakers, 
Al:dl H::I.arren ani Dillard Halwett . 

Figure 55 shows the laboratory stack of areas where we made the 
oc:nversim. 'lbem is a 7-stm:y laboratory stack, with down-hole 
measunmeut:s m tcp, a core-ent:cy sedimentology laboratory, ani l'1JIDe't"alS 
other laboratories: paleontological , petrological , P'lY&ical pn:perties, 
pal�cs, dlemistzy, gas, etc. We also have areas for the OCIIplte:rs 
am science lCUXJe. '1he battcm three levels below the main deck cue 
mainly service labs, refrigerated cost, etc . '1he vessel is terrific. It 
is a 1u;Je vessel, the laboratory stack is seven stories high ani cx:uprises 
12 , 000 sq. ft. , b1t is dwarfed by the rest of the vessel . 

Many of the instruments that we have aboard the vessel cue prototype 
instruments ani the first time used at sea . SaDe cue just the first time 
ever used � . 

We have a cryogenic magnetaDeter, state-of-the-art microsoqe; with 'lV 
viewirq capabilities for palecmtology am for petrology, a scal'D'lirg 
electrcn mic::roscxp! capable of magnifyin) up to 20, ooox, a 
state-of-the-art d1emistry ani gas laboratory , x-ray fluo�, x-ray 
diffractim, ani state-of-the-art laboratories. We also have geqilysical 
laboratories for t:.owinj seismic gear am magnetaneters tmer1 the ship is in 
transit between sites am we have down-hole measut:ements ani logqin) 
laboratories. 

D.lrirg oorirg c.peratioos , the 9 1/2 m oozes cue sectialed into 1 1/2 m 
sectioos . A lot of bookkeepirg is da'le . We oalplterized all the 
bookkeepin) ani they cue plt m sc:teens all aver the vessel . '1he cores 
are sectialed in halves, with an an:hive half am a worJd.rx;J half. 

We do oot have very good direct view of the rig floor. on the screens 
we DD'litor all our bookkeepirg, age of oozes ,  etc . We also have 
capabilities of viewin;J the rig floor. We have a 'lV camera oo the rig 
floor ani we can watdl it oo the screen anytime we desire . 

We have abcut me-half dozen microsoqe; in the sedinent laboratory 
for looki.n;J at smear sectioos of selected materials. '!hey cue 
state-of-the-art microsoqe;, tcp of the line microsoqe;. We have 
capabilities for groop viewin:j. Rather than havirg ooe scientist look 
through a microsoc:pe, we can watdl oo a 'lV screen am look at the slides 
oo the 'lV screen . We have an autanated thin sectim lab, IDgitech thin 
sectim lab; we can produce a lot of thin sectioos rather rapidly. 

'1he P'lY&ical pn:perties equipnent that we have in::lmes instruments to 
measure the velocity of srurn in sediments am strerxfth of the sediments . 
We also have half a dozen palea'ltological laboratories. 
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Many types of cores am drill presses are available to cut the nx::ks . 
we p00t:ograp1 all of the cores that OCID8 aOOard the vessel both in black 
and white am oolor. '1hese � are  made "'OSSsible to all of the 
scientists aOOard the vessel . 

'!he x-ray diffracticm am x-ray fluoreaoenoe units are 
state-of�. '1hese are the a'lly a'leS I :kllcM of that are aboaJ:d 
reseani1 vessels at the p:esent time. 

In the c:tani.sb:y laboratory we have gas chrallato:Jzcq;:is for mcrdtori.r¥J 
hydroc:::artx:n. It is very i:apJrt:ant for safety pnpcses to measure 
hydroc:aJ:txrB since we are drillirq wittatt blow-out preventers am risers. 

Presses, capable of exartin:.J abaJt 50, 000 lbs . of p.IeSSUI'8 cm the 
sediment saDples enable us to look at the c:tani.sb:y of the interstitial 
waters. CCIIp1ter facilities in=:lme two VAX 750 that serve as a c:entml 
data librarian aboaJ:d the vessel am aba.Jt 50 pro-3 50 mie:::reet'llp.lt 
aOOard the ship enablirq scientists to do their science in real time. 

we have lots of other CXJIP,rt:ers that are dedicated to specific 
machines as well . we are in isolated areas for extax:Jed periods of time, 
so we have an extensive electrarl.cs shq) to enable us to mcrdtor am fix 
all of our e«]]dpnent . 

we have a seccni look laboratory, which is a small laboratory adjacent 
to our refrigerated core storage ar:ea . It is used to take a seccni look, 
at times, of the cores . we store all the cores in refrigerated core 
storage . 

'!he previous prog:z:am of scientific ocean drillirq certainly 
dellrl'lstrated that the earth is very dynamic, the CXI1tinent:s are in DDticm, 
and dellrl'lstrated the viability of plate t.ectarl.cs as a model for the 
evoluticm of the earth. Nat we were interested in this progxam am the 
ocean drillirq prog:z:am CNer the next 10 or 15 years was to look at the 
p:ooesses that are drivirq plate tect:arl.cs. In particular, saoe of the 
areas of investigatim are very Dlldl similar to that described by Bill Hay 
for the ocean Margin Drillirq Plogtam, looki.RJ at active margins am at 
the aocreticm, subdnctim of sediments, fcn:matim of backaro basins; also 
in lookin;J at passive margin evoluticm, the ocmtinent-ooean cross 
bcundaey, subsidence history of cxmtinents , intraoceanic crustal prci:)lems, 
the nature of oceanic crust, hydrothemal p:"OCesses, am a relatively new 
field of paleoooearx:xp:apt that a'lly came into exi.st:era! with the Deep sea 
Drillirq P.rogxam. With the advent of hydraulic pi.st:m mrirq we can look 
at paleo-currents, taperature :r:eqimes, and climatic variatims. 

In seismic lines off the eastem united states, we see what is called 
a "reef c:x:mplex'' . 'lb the best of D¥ knowleckJe, the reef c:x:mplex is an 
artifact of our seismic techniques . we do not know if, in:ieed., this is a 
reef, a reef cawin:J caii:xtlate bank or if, in:ieed., this is an igneoos 
plu:;,. cmtainly, answers to questims like this are i.Dportant to our 
umerst:am..irg of the evoluticm of passive c.xxrt:inental. margins. 
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Fran oor sei•ic DRSUIEII&Jls, it awears that at passive DBrC,;Jins 
oceanic crust aD:IOthly abuts ocmtiJW1ta.l crust. li:Jwever, sei ani c ally 
shows us reflectors and mt what the O"tositioo of the rocks is. Fran 
these data, we do mt Jcncw where the ocean/c:xmt.inent ba.1n:Ja:ty is and we 
c::annat say with � degi• of certainty lllbether it is near to or as far 
a.tt as a cx:qU.e of hun:b:ed Jcm frail the shelf edge . We just dal't :kncf.rl. 

seianic t:ec:tmi.cps Sl¥p!St vert sttaqly that the CXI'ltinental crust 
has bea'l subaidirq. Far eYll!lp].e, off eastem u.s. , the CXI1tinent:al. crust 
has subsided oo the otder of 1o-15 Jcm. '!bat is a lot of subaideme of 
crust aterial. and wat we're t:J:yii¥J to look at is "why?" 

If we laam the solutioo to these prc:blems we will :knc7.tl sc:aet:h.in;J DDre 
aba1t the Vly' s of ocmtiJW1ta.l separatioo, b1t the soluticms axe also 
iJJportant Wen we think in t.et:D& of oor fossil fuel and mineral resource 
evaluatioo. So the solutia1S are mt ally iDpartant for acMani c pnposes 
and for leamiD) the ptccesses of Vly cxmtinent:s begin to separate, b1t 
carta:inly will allow us to :knc7.tl sauethin.J DDre aba1t mineral and fossil 
fuel rasa.m::a evaluatial. 

At CXll'lV8l'CJEII ma:rgim, those with subdnctioo goinl oo, we :knc7.tl frail 
oor eart'b:pske shmi• that with a nice SDrJOth plane of material 
deacendiJJ), old oceanic material is bein;J sub:lucted and ca1SUIDSd. '!ben! 
are sediments oo tcp of the oceanic plate, and what we do mt krxJw is to 
W1at degi• the sediments are scmpecl up and acx:retec1 a1t:o the CXI'ltinental 
rise and to llhlt degi• the sediments are trapped in graben type 
structures and subducted below the island arcs . 

Again, soluticms to prablEIIB like these axe vert i:q;XlJ:tant if we want 
to Ul'derst:ard CXI'ltinental growth. It's also very inport:ant if we want to 
evaluate oor fossil fuel and mineral resource potential . 

'1he:re is also a c:p!Stioo as to the petrology of ocean crust . '1he:re 
are lUIIBlQlS JIIC!del s baaed oo llhlt we believe the ocean crust to be made of 
baaed oo sei ani c t.ecimiques, what we believe to be abducted oceanic crust 
that we see in qiliolite Zales arourd the world, and what we believe to be 
oceanic crust frail the wimows we have of the ocean crust thraJgh fracture 
Zales . li:Jwever, we do mt have a sinlle sa��ple of the deep part of the 
oceanic crust. In fact, the \.'IA)er part of the himi rock crust we :knc7.tl has 
an average seianic velocity of alxut 5 kps. We :knc7.tl it has a thickness of 
between 1 and 2 Jcm - it's called layer 2 :  there axe lUIIBlQlS other 
teJ:minologies: layer 2 ,  a, b, and c. layer 3 is a layer that has an 
avm::age thic1cness of atoit 5 Jcm, has an average cx:up:tessicmal. 'WaVe 
velocity of atoit 6 . 6  - 6 .  7 Jcm per seccni, and that overlies mantle rock 
with an average velocity of aba1t 8 . 1  Jcm per seccni. We :knc7.tl very little 
of the O"tCISitioo of the ocean crust below this level . 

Right now we axe drillinl a hole today, a hole off the Galapagos; we 
are deepeni.rq a previously drilled ISDP hole atoit 1, 100 m into the 
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oceanic crust. We have deepened the oole over the last week or two by 
about another 150 m, 160 m am we am still world..rr:J oo it. aJt we have 
not even entered Iayer 3 ,  11llCh less drilled a !t:Dlle. 

If ever we am to urr:ierstand the pxocesses that am drivin:J plate 
tect:arl.cs, we am goin;J to have to do a lot better than this am we 
believe we will. 

We am PI eseutl.y a1 leg 111, havin;J CX'IIpleted ten cr:uises am the 
shakedown cruise. We have aa:b:essal aaae of the passive DBrgin types of 
prd:>laDS oo leg 103 off the Galatia Bimk, am leg 104 oo the Norwegian 
CD1tinental Margin oo the Vamcn Plateau. We have aa:b:eseed aaae of the 
active type oa'ltinental DBJ:9in prd:>laDS at leg 110 off BaJ::badcs. We will 
ackh'ess SCIII8 DDre borderin;J the '.l'.rerdl at leg 112 . 

We have aa:b:essal ocean paleoenvircnDent:a.l prd:>laDS oo 1'UIIB1'Q.1S legs 
includin;J leg 104 , am leg 105 . In another IBP oole that was drilled 
into old ocean crust (108 millicn-year old crust) we logged am did a 
nlll!bp.r of innovative geqilysical experiments. We lowered seisaaDeters 
into the oole as the research vessel circled the oole to test for 
anisotropy. 

We also tested a nl'lllher of ocean crustal cbjectives oo cruises 106 am 
109 where for the first time we entered the reqioo whi.dl was devoid of 
sedinent c:over am spxided into hard rcx:::k am drilled core . Barry Harc:lin;J 
will di soJSS that in a little while. 

'1he first two years of drillin;J is goin;J to end in the wacxJell sea 
with leg 113 off Antarctica. on leg 114 we will be drillin;J in the 
sart:hern South Atlantic1 and at that point, we am goin;J to O"i'AlCe an 
ant>iticus IJxiian ocean pxog:r:am where we will be drillin;J in the sart:hwest 
IJxiian ria:]e. If we gat the pl:'q)er pennissiat, I da'l't :knc1.rl whether w 
will or not, w'll drill in the Red sea to look at the very ycun} evolvin;J 
ocean crust . Again we will spen:i about 18 Daiths in the IJxiian Ocean 
before goin;J into the Pacific. 

James D. Baker, Jr. 

Nlat Rrll. didn't disoJSS was the fact that l!hm the p:og:r:am was DDYed 
to Texas A&M, they had an enolliDlS responsibility to spin up a p:og:r:am 
fran a fairly small group am to take a ship whi.dl was a CXI'l'IDAl'Cial 
drillin;J ship am tum it into a scientific drillin;J ship am they did 
that, Rrll. and his team1 not a'lly did they tum the ship fran its 
CXI'l'IDAl'Cial operatiaw into a scientific ship, blt they did it oo sciledul.e 
and within the � and we were qlE!ratinj within a few days of the 
original scbedule for the p:og:r:am that was laid ait l!hm the <X11tract was 
first pJt together. I am not sure that the foreign partners who were 
involved in the progzam thc:u;Jht it cool.d be dale . We knew it cool.d be 
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dale . 'lhey did it ard it was a fantastic achievement. I think cme of the 
thin;pl that points to that is the fact that the labaratori.es at board the 
ship axe in J11U1Y cases JlllCb better than aey such laboratories at lard ard 
"We've had requests frail scientists to qo out at the drill ship: they are 
not interested in drUl.in;J or us.in;J drill.in;J sauples, they want to take 
their own sauples out, spen;i a couple of DDJths out at the drill ship just 
so that they can have access to the lab facilities. I think that is a 
real t::rihrt:e to the c:pllity of the ql8ratiat that "We have . 

Q1e of the perscnJ who has been respa19ible for that is Barry Hard.in;J, 
the Chief Ehjineer for the prog:r:am, ard he is qo.in;J to tell us a little 
bit abaJt en;P.neeri.n;;J with ODP. 
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I want to share with ya.t today saoe of the tec:iu'x)logical illprovements 
and advarrJes that we've made at ODP since the project relocated to Texas 
A&M. 

We're � em the framework that was started at ISDP. ISDP made 
a lot of advarn:!ments and Mel told ya.t aba.Jt quite a few of them: reentry 
capabilities, hydraulic pi.stal cores etc. ; so I 'm goin;J to take off fran 
there and talk aba.Jt saoe of the ergineerin;J advarn:!ments that we've had 
the q:.portlmi.ty to make. 

Enjineerin;J and tec:iu'x)logy has had a 1t'L1dl increased E!l'flhasis in the 
scientific CCillllll'1i.ty as a result of CX§OO I in 1981.  'Dle scientists 100:re 
clearly defined 'Nhat it was they were lookin;J for and that was at the tail 
end of ISDP. With these goals in mini, the ergineerin;J and c.peraticmal. 
tec:iu'x)logies required were 100:re clearly focused. 

As you have already been told today, Arch lCI..erran is responsible for 
recruitin;J five key JDel!'bp..rs fran the ISDP staff and gettin;J them to 
relocate to COllege staticm. We had five key ISDP meniJers and we filled 
in a.:roond those five with seven in:lusb:y professionals and we have a total 
ergineerin;J and cperaticm staff of aba.Jt 16 pecple right rrM. We are 
hq>in;J to add a coople of pecple in the next six liDJ'lths . 

'!he member camtries are interested in getti.rxj involved. 'Ihey want to 
loan us ergineers em a t:eapora:ry basis for 12 to 18 DD'lths ,  to effect the 
exdlan;Je of tec:iu'x)logy. '!hey pay the salcu:y of the individual and we 
provide a livin;J allowance for them. We have already dane this once with 
Frarx:le and ooe 1ID1th aqo we got a new German ergineer and, hqlefully, we 
will be gettin;J a canadian and British ergineer, maybe next year. So all 
of the member camtries want to help us rut and also want to brin;J sane of 
the tec:iu'x)logy back to their cn.mb:y. 

As you have already been told, the conversion of the SEIXO version, 
BP471 ,  was the high priority item in 1984 . '!hat was the ''nust" . It was 
to get the ship into the shipyard, get it converte:i, add lal:x:>ratories, add 
the new drillin;J equipoent, stren;Jthen the derrick, order all of the 
oansumable items that were needed , and order nul.tiple sets of oorin;J 
equipoent that we DllSt have em boal:d the vessel . It was an enozmously 
busy year fran aba.Jt June all the way thralgh the end of the year up to 
sea trials. 

'Ihe large ergineerin;J project, the first large ergineeri.n:J project 
that we were asked to tackle, was drillin;J on the mid-Atlantic ridge where 
there was no sediment ccver . Besides the ODP staff, we let two 
sub-<:xmtracts to two rutside finns to help us aocatplish this . one was 
for the hardware and the system that we nust use to initiate or start a 
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hole en the mid-Atlantic ria;le. '!he seocn:i cne was for the drillin;J 
systal& ard the actual peret:zatien, the bits, the DU:Js, am the special 
drillin;J fluids that were needed. 

'!he first CXI1tract for the hardware ard the guidebase systan was let 
to SEDOO. SEDOO's in-boose �inj team designed the hardroc:k 
guidel'e.se, 1IIO%'ksd with a.Jr staff as far as what wa.U.d be required ard did 
an excellent jc:i>. 

'!he seccni drillinj CXI1tract was let to a fil:m cut of Okl.ahaDa City 
naed Southam :rnt.ernat.ia1a . Southem Internaticnal. has dale quite 
extensive hardroc:k drillinj: as a matter of fact, they are naw eJ'Kjaged en 
a project in SWseclsn. '!bey am doinj the crater drillinj up in sweden (in 
the Siljian RiDJ) to tt:y and ptOYe or disprove the theories ocn:mnirg the 
origin of abiogenic Ethane right naw. 

Right in the mic:kile of the Atlantic ocean, almost due east of Benlllda , 
is rag 106 . '!bat is where the hardroc:k gnidebase systan was deployed en 
site 648B en the rim of an umezwater volcano. 

We ha'Va sima revisited the hole cne time durinj rag 109 . We did not 
gat as JIIJCh hole drilled en these blo legs as hqled, blt there were 
several reasc:I1S 1ltly mt. Q1e of the reasalS ,  we had cnly a limited n�.r 
of drillin;J days and drillinj EAJA)lies. As you know, a.Jr legs are divided 
into 60-day cruises ard we didn't gat all 60 days to drill en site 648B. 
Part of the pr:d:)lan was the scientists gat "antsy" , the DD.te bits they see 
wear cut. '!bey always go with a CDJti.n:Jency plan just in case of a 
c::at:ast:rqilic loss ard the scientists did want to gat sane science . '!bey 
didn't want to allocate the entire rag for tec:tmology, en;JineerinJ 
advaJxaDent:s, and drillinJ advan::aDents am so we pll.led off first time 
am that's t.nen the black SIIKlkers were di.sc:x:JYend in the mid-Atlantic. 

Figure 56 is a sdlallatic of the guidebase systan as designed for the 
mid-Atlantic ria;le. It was designed to be deployed en a maxiDum 20° 

slope en the rul::bleized basalt fomatien. '!he first time cut, we decided 
that if we cnlld set the base en a level surface it wa.U.d be easier, ard 
so we set it en top of a volcano. We set it en the crater rim of a 
volcano and look:ir¥} back we prcilably cnlldn't have chosen a worse place to 
set it in t:m:m of parameters to drill tll.:rc:u:Jh. We have not yet even 
reactled the seafloor. We have not penetrated the entire crater rim of the 
volcano. We are just � that after two drillinj legs. 

'!he base was 17 feet square am 1 feet tall am the legs ex:t:en:led the 
total height to 11 feet. After settirq the base, 'We filled it with cement 
to fil:mly anc:bor it. We had caoent bags that wa.Ud tmfold ard fall down 
umer the base to take CXI1tour of the seafloor systaD of the rocks am of 
the basalts. Q1ce cemented in place, we began initiatinj a hole. We 
started drillinj an 18 1/2" hole. 
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IDaltin:;J back naw, that was a biq mi.st:ake. we were b:yin;J to set a 16" 
st:rin;J casin;J. we were displacin;J too Jllldl rock, and were c:ceatin;J mre 
prci:>lEUB in the rock by the drillin;J. we have siooe leamed that we need 
to start with SDBl.ler hole sizes, set SDBl.ler strin]s of casin;J to drill 
this rock. cn;,e we got into drillin;J with 9 7/8 bits, the rock drilled 
quicker. 'lhe drillir¥1 d.ist:ut:bed it less, and fewer pieces of the rock 
fell into the hole, helD! better penetratiem rates. 

cn;,e the guidehase was set we ocW.d reenter a hole usin;J either sooar 
or an Ul'ldezwater 'lV camera . 'lhe camera rides at an extema1 frame down 
the drill pipe and actually, Well we were doin;J cur initial r:eeut:xy, we 
used the 'lV systan mre than the sooar because usin;J the scnsr it was bald 
to d.istin;Juish the base fran the � basalt pillows. we CDJld oot 
tell the base just at sooar and so the xeal.-time TV wodced ext:r:aDel.y well . 

In tal.Jd.rg with the office this momin:J, we did a r:eeutx:y in hole 504B 
and we scarmed 40 seccn:Js . we made reentx:y in 11, 000 feet of water. we 
looked a:rourxi 40 seccn:Js and stakbed the pipe. so that's pretty quick. 

For the ''tlu:eaclin:j the needle" analogy mentiated by Dillard HaDmett 
(Figure 52) , that's a pretty quick reentx:y. we've been able to do the 
reentries fairly rcut.inel.y. 'lhe sooar is also workin;J ext:r:emely well . on 
a nonual. reentx:y oc:ne situatiat, with flat bott:aDs , the sooar' s been 
workin;J ext:r:emely well also. 

'lb facilitate r:eeutx:y, we have an extemal TV frame that :runs down the 
drill pipe; the camera sits back fran the bit a short dist:arx'le . we have 
two 25o-watt halogen b1lbs for illuminatiat and have gotten 8C.IDia ext:r:aDel.y 
good Ul'ldezwater videos. Eveeybody in the lab stack can watdl the 
reentries xeal. time, b1t we've also recorded them em video tape so we can 
brin;J them back and we can show others. we can show the scientific 
CCI'IIl'IJI'li.ty \1that is rut there. we have good pict:u:r:es and footage of the 
black SIOOkers em the mid-Atlantic ria}e. 

'lhe guide shoe at cur rig, 'Which was me of the develcpuents for 
Mc:hole, is a claDEhel.l-type device. we \.D'lClcmp right at the DIXX1 pool 
doors, and are able to 1.'\D"l cur reentx:y oc:nes and cur hardrock base t..h:r:cu:]h 
the DIXX1 pool of the ship. 

'lb initiate the spxXti� of the hole em IBg 106, we used a Nortal 
Christensen drill� motor to begin with and then we c::ilan;Jed to a oorin;J 
motor that had a hollow rotor so we could pll.l a oo:r:e barrel thrcu]h it. 
one of the projects that we want to develq> further is the use of oor� 
motors in cur oorinJ tectmiques, so we dal't have to tum the whole drill 
strin;J fran the tq> and we can develq> mre downhole torque for drillin;J. 

rur� IBg 109, we were actually wear� the bits cut em the side. 
Nlat we did is em the leadirg ea:;,e, we blilt up with sane bald facinJ at 
the leadirg eO:;Je of each leg, and then we plt sane tlm;lsten cart> ide 
b1tta1s in em the shirttail so we could blild a � bit for hardrock 
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drUlirg. We wm:e cx:mt:.irW.n) to :re-ooJ:& ani :r:e-recore mterial that was 
slCU#liDJ into the hole. en lag 109, we took a oementin;J specialist cut 
80 that we c:all.d oaueut very rapidly down the drillpipe ani SQIJeeze the 
caaat in the far:mtiat to mr:e ar less create a caaat wall cake ani then 
drill that back cut 80 we c:a1l.d stabilize the sides of the well bare. 

en lag 109, we effected anat:her first of a kind, reverse reeub:y • 

.u.J.e drillirg, we did nat have DUCb of the battan hole af'fMrilly in the 
hole ani we had a failure of a mechanical jar. '!he jar was just above the 
seccn:taey :r:ealb:y OCI18. '1he 16" casin;J was tied to the menb:y OCI18 • 

.u.J.e rotatirg the drill strirg, the jar failed. Stick:i.rg up cut of the 
hole was the man:tril of the mechanical jar. llrlle retrievirg the drill 
strirg cut of the hole, the cr:aw m boa:M was just about to give up. '!hat 
was the seccni fi.shin;J jcb m this expeditim, by the way. 

'!he first fi.shin;J jcb cxx::urred ..men a hyaraul.ic jar failed down in the 
well bare, ani it wasn't too t.cu;Jh to fish that cut because it was 
ocmfined. We went in with an overshot ani l.atd1ed m to that thirg ani 
pll.led it cut. t11en we fam cut that we had the secxn:i fishirg jcb 
facin;J us, that was kind of a llla"'JJIB1tal task. we ran the TV camera down 
to the seafloor to see what we had. Ard what they act:ual.ly did was take a 
small funnel , a skirt, if ya1 will . '1hey welded it m a piece of casirg, 
cut SCDe holes inside the casirg far slots because the mandril had a 
CDlple of "dogs" ar "ears" sticld.n.J cut m it ani so with use of the TV 
system, they wm:e able to 90 down, ani I believe it was m their third 
attaJpt they got aver the tq> of the jar ani wm:e able to pll.l it cut. In 
his liDI'rlinj telex, the cperatialS superirlt:enBrt:., signed it "A bam-again 
fishe:tman" .  Hcpefully, we'll never have to try it again. 

we left hole 6488 after lag 109 with two striBJs of casin) set, ooe 
shoe at 3350 m, the 16" ; ani the ather (10 3/4")  at 3369 m. '1he seabed is 
at 3341 m. We have drilled SCJDe 12 1/4" qet hole below that, ani we have 
gotten a total depth of about 50 m in that hole right now. '!he hole is 
qet ani we are nat sure exactly ..men we will be requizecl to 90 back to 
advance hole 6488 mr:e. 

Ist me just share with ya1 SCJDe of the ather teciuv:>logy inpravements 
of the Ocean Drillirg P.to;J.tam. Ya:& 've already heard about the 30 , ooo foot 
drill strirg. we have drill strin;J made of the same S140 steel . So we 
have an S140 o "IIOSite drill strin;J of 5" ani 5 1/2" drill pipe ani we're 
capable of IUl'1l'lin;J 30, 000 feet oc:llbinecl drill strin;J len;Jth am; or 
penetratim. 

we've got a lm:ger, more stable drillin) vessel that can maintain 
statim in DUCb ra.J3ber water. To date, we have drilled in 15 to 16 foot 
seas ani 35-40 Jcoot wirds ani maintained statim with oo prcblems. '!be 
drill ship has been remarkable in tenDs of its staticm-keepinj 
capabilities. 
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'!be neutey capabilities I 've tcu:iled en. We have new reenb:y 
capabilities, bath in a TV syst:an am in another type of SCI1ar. We have 
the SCI1ar syst:an that J:SIP used, 'Which was DBde by ED> West:em, am we 
have another type of SCI1ar syst:an DBde by a CXIIPU1Y called Mesatec:h. 

We've DBde acme oorirq .iqm::JYaDents to acme of the oorirq systems that 
we braJ;Jht CNer to alP fran J:SIP. We've made advarx:aDents in the 
hydraulic bit release which is llbD:e we can dtq) the bit off in the bottCIIl 
of the hole for lOCRirq. We've made acme c::ban}es in bit designs am we're 
CXX'It.inui.rq to do that . wa have a couple diammd bits cut en the ship am 
we hq)e to deploy the diammd bits am PDC bits, hq)efully, in hole 5048. 

We've made i.DpravaDents to the XCB systan. '!be XCB syst:an is a 
oattin.Jatien after pi.stal-oorirq reacbes refusal ,  W1ereby ya1 cannot shoat 
the pi.stal into the fm:matien or llbD:e ya.t cannot plll. the pi.stal cut 
because of averp.il.l .  We then � the OJtti.n:) shoe en the bottCIIl of a 
core barrel . Instead of shl:win} cut with p.mp pressure , we pit a OJtti.n:) 
shoe en. '!be OJtti.n:) shoe extems below the foor oc:ne rotaey drill bit by 
about 8" am then we tmn the entire drill strirq am it's the small 
OJtti.n:) shoe that actually cuts the core . We call that the extemed core 
barrel syst:an am it q:mates en a sprirq so 1llhen we're in soft fm:matien, 
it pokes its head cut of the drill bit am 1llhen we're in hard fcnmatien, 
it retracts back inside. We have also made .i.Dpravement:s in the flow of 
-water in the XCB new OJtti.n:) shoe designs am we're 1«lr'kin;J en a loc::'kable 
flawer far the xes syst:an. 1be flawer prevents back-flow up the drill 
strirq. We can lock it qe1 so if we are usirq wim-line tools, the 
fl.� will shut. It is a real small i.DproYaDent, b1t it is biq th:iD) to 
the loggers. 

Amther thirq that we have dale (I wall.dn't say we have perfected it) , 
is we ware stuck � en hole 6488 en IBq 109 am we dl::qpd the severirq 
cbarge cut of the drill strlrq, cut of the end of the bit. We CDlldn't 
get loose by normal averp.il.l methods am so we actually set a cbarge off 
in the qel hole below the bit am we got oorsel.ves loose . 

We had a strain en it am it worked. It was either that or sever the 
drill collar am junk the hole, so we decided we had l'lOt:hiDj to lose by 
drq:pirq the cbarge cut into the qe1 hole am we actually went . We knew 
we 'Were stuck at that point right above the bit am so we took a strain en 
the drill pipe, am dl::qpd the cbarge cut of the end of the pipe am 
fteed the drill strirq. 

One other thirq I failed to mentien about reenb:y capabilities : we 
have a minioc:ne situatien 'Which we call oor free fall reenb:y oc:ne. em 
holes llbD:e we dal't at.t:empt or dal't expect to make Dlll.tiple bit nms ,  if 
we get down am let's say the bit fails at so feet, cne or two cores fran 
llbD:e the scientists want to be, we have a mini -reentry oc:ne that's 8 feet 
in diameter am we make it in two halves . 
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If the bit wars cut ar we dal't �te get to the scientific 
objective, we bolt the two halves of the minioooe around the drill pipe 
and let it tree-fall to the exam floor. It a•• ..- itself in the soft 
sediment. a. time it a•**"'ed itself so far it was flush with the exam 
floor. Ma also pJt two ql.ass sp.res em it far sc:mar reflecticm so we can 
locate it. 'lhat gives us a sec:adary means of reaJtry lllhereby we can get 
back in a hole and get these last two ar three cm:es far the scientists. 
Ma have run it twice and it has been sooce ssfUl. and it &eel& to be 
sc:methinq that we will keep in mr zepertoire of tools. 

With zegam to aaDe of the futuze en;P.neerin:;J cball.enges for OllP, we 
want to c::DJt:ime to wark with dcwn-hole motors :  we want to c:xmtinJe to 
dsYel� use of oarinJ motors and use than for \JI1SUR)Orted stl.1dems: we 
want to c:xmtinJe to dsYel� and use drillin:;J jazs. Ma want to c:xmtinJe to 
look far a better, stra�ger, ta:&]her drillin;J jar far mr aAUicaticm that 
has a baLe that we can pll.l a oore barzel. thzough. 

lfa have a systaD called a Navidrill, wch is a small 1IUi DDt:or: it 
has a 1W#l speed 1IUi DDt:or capability with 3 3/4" dimDeter and we use it 
right attar exterded oore barrel , ar XCB. '!be Navidrill is the next step, 
lllhereby we o:JUl.d drill hazder fcnmaticm with a downhole 1IUi DDt:or at high 
RHfs . Ma have aaDe t.-ts that we will be undergoin:;J in Ger:many in 
r:»:a•• er at Norta'l Christianaen and we hq)e to take this em cme of the 
legs in Marc:h ar April next year. 

a. of the th..in:]B the Navidrill kim of ties to is that we're hq>in:;J 
to adapt saDe of the minin;J t.ec:ilrx>l.ogy and leam SCIIIeth.in;J fran the minin;J 
irdustzy and marry ODP' s type of oorirr:j systems together with SCJDe of the 
th..in:]B fran the minin;J irdustzy. we aze lookin:;J at saDe of their 
t:.eciloology to see if there is sc:methinq that they dal't do better that we 
can use . 

we aze wozkirq em a new drill pipe inspecticm tool Arch told ya.t 
about. '!be systan that was used by I&lP em the Q)all.ergr wa.lldn't work 
because the pxysical restraints em the smcx>jBP471 or JOII:fl) "Resoluticm" 
and ultrasc:nics has CXID8 a laq way in the last 10 years , so we'ze looki.n:} 
far a new drill pipe inspecticm tool .  

so far, we have inspected pipe in Bazbados after nine legs and we have 
inspected over 500 joints and we a'lly dowrqraded 42 joints. so that's a 
pn!tty good zejecticm rate and that was based em very localized pittin:.J. 

Q1ce the drill st.rin;J is back in COllege statim we aze goin:;J to 

re-inspect it, with the same inspectors . we will cut about fmr joints 
cpll'l to take a pxysical lcx::k to see if the pitti.n;J is as bad as the 
eqnipnent told us it was . 

Amther thin;J that we'ze wozkirq em is a shi.pxm:d capability of drill 
strin:;J analysis. we've got a drill strin:;J analysis p:ogzam for heave 
maticm and we'ze wozkin:J it bath with different size packages, reentzy 

61 

Copyright © National Academy of Sciences. All rights reserved.

Symposium Commemorating the 25th Anniversary of the Demonstration of the Feasibility of Deep Ocean Drilling:  Proceedings of a Symposium, September 22, 1986, National Academy of Sciences, Washington, D.C.
http://www.nap.edu/catalog.php?record_id=19049

http://www.nap.edu/catalog.php?record_id=19049


<::aleS , hardrock bases Cll the bottan. As far as deployment am different 
water depths am sea states, we are hopin;J to make this a shipx:ani 
cperatiCilal. pzogzam that our cperatiCilS J)eq)le can p.1l'dl in; the softwal:e 
will be loaded Cll the cx:mp.rt:.er e11 the rig. we can then actually analyze 
the potential stresses in the drill strin;J am we will :kncJiii whether we 
c:ujlt to start a trip or � we shcW.d teminate a trip am start back 
the other way. 

we are 'WOI'Jd.n;J mre with the scientific cx•m11nity Cll downhole packers 
for downhole testing am fluid scmplin;J; we have a 'WOrlcshop in about ten 
days Cll 'WOI'Jd.n;J Cll a new, inprovecl pressure core barrel . '!be scientists 
want a different type of core barrel an:l so we've got a small CJ1D.1P of 
scientists gett.irxJ together with our eRJineers in a:>llege statiCil to wrk 
Cll it . one tool may not do everyt:hiDJ netded, so we're goin;J to be 
lookin;J an:l hearin;J what they want to do with the scmples, what they want 
to collect, bath h}'drates an:l fluids. 

we had a very successful meetin;J in a:>llege statiCil of a <XIIIIlittee 
called the 'l'ElXXM Cc:mnittee. '1he 'r.tlXXM Cc:mnittee is an .imust:ry-manned 
<XIIIIlittee; it IS a t:ec:tmology 1 enjfneerin;J 1 am deval.upul!tJt <XIIIIlittee that 
supports OOP. 'lhese guys are aJR)OS8d to keep us abreast of saue thin;pa 
that are goin;J Cll, maybe t1'l:in;ls that we dal't read about or dal't :kncJiii 
about. we had a very successful meet:inj last week, with a total of 25 
participants fran .imust:ry, fran the drillin;J side. It was very 
beneficial to us an:l we're hopin;J to maintain regular c:art:act with 
JIIPII!bers. we've tried to take t:ec:tmology that's a.lieady proven am adapt 
it to our world. '!hat way we dal't start fran scratdl every time . we tey 
to adapt the t:ec:tmology that is available. 

D. James Baker, Jr. 

one of the t1'l:in;ls that Barry mentiCiled is that we are teyin;J to make 
sure that we have adeq.Jate stgJOrt for the deval.opoent of new t:ec:tmology 
in the drillin;J ptogzam. '!hat's an iDportant objective, Clle that we're 
'WOI'Jd.n;J hard towards. 

As Clle of the m:ganizers of this synposi\Dll, Clle of the thin;pa that 1:m1 
Hunt am Arch M::I.arren wanted to make sure we represented was the 
involvement of .imust:ry in ocean drillin;J. '!here's been a very 
DUtual.ly-beneficial involvement an:l I think it came haDe very sttagly 
durin;J the ocean margin drillin;J piOJiam. 

we are very forbmate today to have two J)eq)le \h> have been involved 
in the pl:09'%am for a lag time: ai Hort:al, � name  was mentiCiled 
earlier by Bill BaSCXID as the inventor of the guide hom, an:l Bill Silcox, 
\h> is a member of the am science advisory <XIIIIlittee. ai Hortat is goin;J 
to talk first Cll benefits to in:hJstry. 
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BI!NEFITS '10 INillS'lmt' 
Speaker: 1Mwa:tU Horta1 

I 'd like to start in en this abrut benefits to in1ust.J:y , ard I'd just 
like to add in that I think it's a twt'HIJay flow am Bill Silcox is goiDJ 
to be disaJSSinj this same subject. Before we got here, we made a deal ;  
that is ,  siooe Bill has the slides, he's goinj to talk abrut the hardware, 
am I'm goin;J to talk abrut 8CIIIe of the en:;Jineerirg � that we've 
had CNer the last 25 years. 

I 'd like to have ya1 think of this as a time san:iwich. A time 
san:iwich is different fran a time capsule, in that a time capsule is 
sc:meth.in;J ya1 plt. in the 0011er of a hd ldinj ard then, after the blildinj 
falls down, p!q)le can qet this up am f:ini out llihat p!q)le were t:hi.nkin;J 
abrut ..men they shculd have been t:hi.nkin;J }Di to keep the blildinj up. 

'lhis time san:iwich that I'm tal.lc:inj abrut is this, think of it as t:w 
slices of bread am we've got 25 years in between . Nlat I'd like to do 
first, is talk abrut this first slice of bread which 'WOUld have been 1960, 
give or take a oaJpl.e of years . 'D1en we'll go into the q.per slice of 
bread . Bill Silcox is goin;J to fill that in with all of the hardware that 
came out of this. 

so, siooe Bill Basoan showed ya1 a little bit abrut lttilere we were in 
this early pmse of the pnxp:am, I'd like again to go back to 1959 . At 
that time, I was worJt:inj with stamard Oil of California - there were 
five stamard Oil Owpmies an:l ate llmble Oil a:upmy. If we turn it 
aramd lttilere we m:e today, llOIW' we have ate stamard Oil a:upmy an::l we 
sean to have a lot of llullble Oil QEpanies. '!hat's just a sign of the 
times . 

ArrjWay, I was worJt:inj for stamard at that time. As a matter of faot, 
I was worldrq for Bill Silcox. '1hrcuJh a network, which I guess is a new 
tem llOIW' I I I d fooni out abrut Bill Basoan am made arrargements to meet 
him down at an ai:rport. our first subject of oawersatien was that he'd 
like to drill a hole down to the tilorcvicic disocntinrl.ty. 

My reactien to that was, "Rlat is that?" After a few mre 
disaJSSicns, it tmned out that this is a hole that was 35 , 000 feet by 
sea, an::l 50, 000 feet by lard. Ani shortly thereafter, I lett ate Bill an:l 
went to work for this ather Bill . JUst like the DDVie said, we got 
au:sel.ves a roan an::l Bill said, ana¥J ather th:i.r'KJS , ''Work en the drill 
pipe. " 

I 'd like ya1 to think abrut llihat we had to work with in the way of 
analytical tools. At that time , ate of the ways of sol vinj these kin:ls of 
prablEIIB was with wave spectra , b.lt wave spectra at that time was mt an 
en:;Jineerin;J tool ;  it was mt accepted by a lot of p!q)le, b.lt p!q)le were 
awcu:e of it. '!here were a raJI!!ber of ooeanograJilers who knew a lot abrut 
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wave spectra , bJt as far as awJ,yi.IXJ it in an enJineeri.rg way ani <XIIlin) 
up with a solutia1 to a drill pipe prd:>lan, it really wasn't in vogue at 
that time . 

we really didn't have good acoept:abl.e methods of analyzin;J ship 
matia1. Manley st. Denis, if you ra••••er, had written a nll!bv of 
papers , bJt as far as awJ,yin;J it to an industrial. prd:>lan, it really 
wasn't da1e at that time . 

Goin;J a1 a little bit further, we knew how pipe bent ani we knew how 
to solve beam prd:>lems am we had lots of aquatialS that wa.U.d be able to 
do this. Most of these were closed fOilll, 'Which meant that if you were nat 
very good at hanilin;J dalble integral signs ar triple integral signs, it 
was a very diffiaut prd:>lan to solve. With this in lllird we get a great 
deal of help fran the imustry, Arthur Iabinsky of stama:rd Oil of Indiana 
in partiauar. I ra•e••er workin;J with Hem:y Woods also, who was at 
Hl.J;Ihes, ani a nm,er of other pecple. In fact, I think that Bill Fisher, 
who was with Cllevral, also helped us out . 

It was this kind of an � ani these tools at the time that we 
used . '!he prd:>lan wasn't that you weren't able to solve these prd:>lems, 
bJt that you were never really sure of your answers . I'd lilce to cite ale 
exauple of the way we were able to solve the prd:>lan at that time . 

one of the thin;Js that really oc:n::mnecl us was the :r:esc:nu'¥Je of the 
drill pipe. Yc:u knew that you had energy in the wave bani that oc:ul.d 
excite the drill pipe. '!he drill pipe's natural period was aramd 3 to 3 
1/2 seoc:rds when it was 12 , 000 feet la¥). we 'Wall.d go t:hrcuJh these 
aquatialS to solve thaD. Me oc:ul.d say that if we shifted t:h.irJ;pl a little 
bit here ani a little bit there, ale oc:ul.d qet this mental picture of 
runni.n;J the pipe dawn am when you get dawn to maybe 11, 000 feet, this 
thin;J wa.U.d alMenly start cyclin;J up ani dawn lilce a yayo . Yc:u just 
oc:ul.dn't imagine anyt:hin;J that ccul.d be more devastatin;J to the progtam. 

we get together with scme pecple out at the Naval Civil En;Jineerin;J 
I.aboratoey am blilt a torsimal :perdll.um that had the same natural period 
as the drill pipe. we get the Navy to nm us out a1 this YFNB lmll ('Which 
was the same lmll as the QJSS I at the time) ani we had the g;§S head into 
the seas to tJ:y to qet this torsimal :perdll.um excited, because that wa.U.d 
tell us whether we had a prd:>lan with the drill pipe or nat . 

well, we didn't qet it excited. '1hez'e was �  in this sort of 
�ck experiment 'Which 'Wall.d give us acy iniicatia1 that we wa.U.d have a 
prd:>lan. It's that kind of thin;J that gave us these CXl'lOemS at that 
time. Right now, 25 years later, we drill in deep water just as if there 
was no prci»lan at all . At that time , it was the uooertainty that made the 
prd:>lan i.nt:erest.inJ to me ani pJt the questia1 marks in it. 

'!he same 'Wall.d be t:J:ue with scme of those tests ani the berriirg of the 
tapers . we knew how to calauate how tapers 'Wall.d ben:! am what the 
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behavior of these systems might be if we a:JUl.d JIKXJel thaD right, b.tt we 
:r:aal.ly couldn't calculate thaD well . We a:JUl.d CICIDB up with an answer b.tt 
the answer might take six wea1cs to develop. In any case, this was the 
pz:d:llan in the early 19608. 

Ist me tum this th.in;J CCIIp].etely ara.mc1 am get cursel.ves up to 'Where 
we a:z:e now. 

ll1riJJJ the last 25 years, we really have foum oil in deep water. 
'1her.'e is oil in 1,200 feet of water. We're producin;J oil in 1 , 000 feet of 
water today, even water a little bit deeper than that. We have 
d.iacx:Mariea now in 1,800 feet of water. '1he way that we are lookiri;J at 
BaDe of these deep water platfcxt'IB is nat too different fran the way we 
were lookiri;J at BaDe of the prablaas that came out of the early days. we 
are lookiri;J at CCIIp].iant sb:uctures . '1hese are sb:uctures which actually 
liDY8 with the waves am the methods of solvin;J these prci)laas a:z:e almost 
identical to the ways that we started off 25 years ago . 

'lher.'e's ale major diffexence rDI, t:hc:u#l· 'Dlis major diffexence is 
that we have very, very good CXIIpltatiooal methods am so, instead of 
spen1i.rq six wea1cs to detenDine lttlether sc:met:h.iD;J is right, yat can 
actually interact with yau:: <XIIplters. lllat this means, is that we can 
ccn:m.ve of a type of structure, we can analyze it am then we can DKXii.fy 
it am detenDine lttlether this structure is :r:aal.ly good. 'D1en we can 
CXJII'8l'8 these types of sb:ucturea with BaDe alternate cuapts. '!be 
ability to do this, in my vial, is ale of the major t:h.iD;Js that's � 
in the last 25 years. 

'lbere's ale additiooal step lltb.ich I'd like to point out ani that is 
that llbm yat 'Wa1l.d CICIDB up with a aoluticm 25 years ago, yat a:JUl.d nat 
necessarily fim many pec:ple who wall.d agree with it. Right rDI, in these 
methods of designinj ex��pliant sb:uctures (t:h.iD;Js that wiggle, t.hin:]S that 
bad) there are a nmiler of pec:ple who will CICIDB up with essentially the 
same aJ&���BrS. so as we evaluate ship mti.CDJ ani cbur:Jin;J the shape of 
wsseJs, am talk abrut the way a platfaz:m might behave in the deep water 
we can reach CJSI18%'8]. �eement. 'lher.'e' s ale th.in;J that does CICIDB out of 
this - at this time we have too llllCh infomaticm. Nci:xxiy can solve a 
sin;Jle prablan. We have wave spectra ani plq)le will ask yat to solve it 
10 or 15 different ways. so we end up with a family of solutiaB fran 
which we can pick. SCIDetimes that gets a little bit cumbersaDe, b.tt it's 
certainly better than the way we were 25 years ago . 
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mm:FITS 'ro INWSTRY 
Speaker : William Silcox 

'lhe pu:rpose of JJrj presentation will be to sllc::M hew oil-in1ust.Iy
developed tec:hrx>logy benefited deep sea drillin;J and conversely hew deep 
sea drillin;J benefited the oil :imustey. To do this, JJrj presentaticn will 
be a historical view startin;J with the very first floatin;J drillin;J 
vessels Widl went to sea back in 1953 . In doin;J this there will be sane 
duplicaticn with what Dillard Hanmett presented in his talk, but this 
duplicaticn will be minimal . As we go t:hrc:uJh JJrj slides I will 
concentrate primarily on the subsea and shipx:,ani systems used in 
exploratory drillin;J; hofr.1ever, towards the erxi I will also sllc::M briefly 
the evolution of subsea OCIIpletion systems essential for the production of 
oil fran subsea wells. 

As a way of introducin;J JJrjSelf and JJrj involvement in the Deep sea 
Drillin;J Prop:am, I first became involved in the pz:ogtam just after the 
request for prqx:lSal.s for the drillin;J vessel were sent out to drillin;J 
contractors. Dr. William Rani was in charge of p.Ittin;J this RFP 
together . I believe that he chqp:!d out of the ptocp:am before the 
proposals were received . I was a me.ni':ler of the Technical Advisory 
Ccmnittee, made up of in1ustiy representatives fran JOOSt of the major oil 
c:x:trpanies, Widl assisted the NSF in evaluatin;J these proposals and 
selectin;J the contractor, Glcilal Marine . '!his was in 1967 , I believe. At 
that time I was worki.rg for stamard Oil catpany of california, now known 
as <llevron COrporation. 

'lhe Technical Advisory Ccmnittee met as a group as problems arose . 
D.lrin;J the start up pw;e of the pz:ocp:am meetin;Js were called several 
times a year. In aatition to these meetin;Js, i.rdividual )llfll'l*'ers were 
oontacted to assist in problem solvin;J in their areas of expertise. As 
constructicn of the Glanar Olal.lerger progressed and the specialized 
subsea and shipx:,ani equipnent was assE!IIi)led, there was constant i.ntezplay 
between )llfll'l*'em of the NSF, seriAlS, oil in1ustiy ergineers, equipnent 
suwliers, and the drillin;J contractor, Glcilal Marine . I believe that the 
teairwork Widl evolved durin;J those early days laid a solid foomation of 
�tion Widl lasted throughout the Deep sea Drillin;J Program and in 
no small way was responsible for the progzam's suooess . 

D.lrin;J the 1950's  and 1960's  many of the ideas and methods and Jll1d1. of 
the equipnent , now aocepted for offshore drillin;J wit:.ha.rt: questicn, were 
bein;J OCli'Orl.ved, developed, and p.tt into service. '!he center well 
drillin;J vessel and the semi-sul:rnersible were ocn:::eived and made 
functiavll to provide JOOre stable floatin;J drillin;J platfonns . 'lhe 
dynamic positionin;J system, as placed in service on the old aJSS I ,  was 
the forenmner of the systems now used routinely on both drill ships and 
semi -sul:rnersibles. 
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'!bose "Were the fun days to be in the offshore blsiness . Ideas "Were 
taken fran ca� to workin;J tools arrl equipnent saneti.mes in a matter 
of just days. '!he first sooar television reentry system was oonoeived, 
designed, b.rl.l.t, am used successfully in just ooe "Week. A $17 , ooo drill 
ship (a lot of DaleY in 1964) st:arnirr:J idle at sea really p.rt: the pressure 
on to get goin;J again. 

n.trin) the � days llttlen Brown arrl Root had the contract to 
develq» a drillin) platform for Deep Sea Drillin;J, a very large 
semi-subDersible CDlfiguratioo was selected. '!his oancept arrl its size 
was a giant step out in offshore floatin;J drillin;J t:.ec:iloology. '!he cost 
reflected by this step out eventually resulted in the NSF fallin;J back to 
a less ani>itioos �dl, that of work.inJ with the oil in:iustty arrl 
offshore caitractors in advanci.rg the then rapidly evolvin;J deep water 
drillin;J t:.ec:iloology to meet the needs of the Deep Sea Drillin;J Program . 
Inprovin;J a'l existi.ni t:.ec:iloology to get started arrl then oontinu.i.rg to 
work with the offshore irdustry to develop new methods arrl equipnent, as 
the needs arose ,  praved to be the oorrect cq:proadl. In the end this 
resulted in ooe of the JOOSt soooessful scientific pz:ocp:ams . 

lb!n it tec�me awarent that the Glanar Olal.lerger was beoc:m.in:J weaz:y 
fran its 12 years of deep ocean drillin;J, a new irdustry task graJp was 
fot:mad to wm:k with the NSF to select a secxni generatioo drill ship. '!he 
Glagar Explorer, a gcvemment owned dynamically positioned vessel fitted 
with a heavy lift system, seemed the logical dloice for the next }:i1ase of 
deep ocean drillin;J. '!he NSF, workin;J with its erqineerin;J contractor, 
Santa Fe International Coz:p. , arrl the in:iustty task graJp took a close 
look at the Explorer arrl it was decided that the cost of oonverti.rg it to 
a drill ship arrl upgradi.n;J its positiOI'lin] system for lCDJ tez:m station 
keepin) in open seas wa.U.d be prchlbitive. Again, the cq:proadl follCMed 
in the Ola1lergg progz:am, that of work.inJ with the offshore irdustry in 
utilizin) am b.rl.l.din;J oo existinJ t:.ec:iloology aweared to be the quickest 
and JOOSt cost-effective way to proceed. 

In pittj.nJ together the advarK::ed ocean drillin;J system, the first 
�dl was to solve all prci>lems at orx::e . '!he goal was to drill through 
blow out preventers arrl drillin;J risers in 12 ,  000 feet of water. '!he oil 
irdustry had successfully drilled through blow out preventers in 6, 800 
feet of water, l:ut the prci>lems associated with well oontrol , i . e . , 
blcx:::kin;J of a kick through 12 , 000 feet of kill line and riser tensionin;J 
cpmed up in lb:»le new areas for t:.ec:iloology develc.pnent whidl the offshore 
irdustry was nat prepared to tackle. 

'!he questioo aDa again arose within the scientific camunity 
- \bit was goin) oo prior to the advaooed ocean drillin;J program, deep 
water drillin;J t:.ec:iloology sciE!l'D! . It was decided, arrl properly so, that 
the first pmse of the advaooed ocean drillin;J procp:am watl.d be to 
continue with the Qlal.lerger type of drillin;J, no blCM out preventers , no 
riser, 1:ut with reentry capability. Well oontrol am riser prci>lems could 
then be solved . at a DDre leisurely pace. With this guidance, a request 
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for prq>OSals was sent out . SEDCD was selected as the new oontractor ard 
an exi.stirq drill ship was liDdified for adv'al'red ocean drill.in;J in less 
than ooe year . 

My involveroent in scientific drill.in;J emed in 1985 when I retired 
fran Olevra'l . 

1be 18 years I was involved in the scientific drill.in;J pr:ogtams were 
quite rewa:r:dinj am I JcrxJw I will miss workin:J with the NSF and Texas A&M 
persamel . 

Rather than describe each slide irx:lividually, I will briefly recap the 
overall slide presentatioo. '!be slides will now CXNer the evolutioo of 
floatin;J drill.in;J vessels arxl their SURXrt systems . 

one of the very first floatin;J drill.in;J vesse1 s, in 1952 , was the 
Myma 1Nm, a wooden Navy mine sweeper. '!his vessel , booght as suzplus, 
was converted into an exploratoey drill ship by JOOUnt.in;J an A-frame 
derrick over the side amidships am install.in;J a double drum, DIJd pll'li)S , a 
pine rack, am a g.iDtal. -m:::AJnt:ed spider to SlJRX)rt the pipe while maki.n;J 
CXImecti.alS. '!be pipe was jetted into the ocean floor arxl cores were 
taken by dn:A>.in;J a weighted core barrel � the pipe into the 
forma.tioo at the tip of the pipe. Cores taken were fran shallow depth 
below the ocean floor. 

Next came a CXI1Veited Navy patrol boat. Again with a JOOre 
conventimal. derrick with a rotary table nomted over the side. '!his 
vessel went to sea in 1953 . In calm waters, holes several thaJsarxi feet 
deep could be drilled. 

To prcwide a toore stable drill.in;J platform, in 1955 the next 
generatioo of drillship had a hole out in its deck down �  the bottan 
of the ship, a Navy ISM. '!be derrick arxl rotary table were JIDll1ted over 
this JOOa'l pool .  '!be subsea equipnent am drill str.in;J were lowered 
� the JOOa'l pool am drill.in;J was acxx:uplished � blowrut 
p:reventers am a marine riser. '!his CXll'lfiguratioo is still used oo all 
drill ships in service today. 

In 1962 , a suboorsible drill rig, a buoyant structure which was 
floated to locatioo am then set al bottan Wile drilli.rg ' was converted 
by ad:lin;J toore J::uoyan=y so that it could drill in the float.in;J m:xie . '1he 
conversioo was oalled a semi-subnersible, as it could then drill either 
floatin;J or sitt.i.rg oo battcm. In the floati.rg m:xie , because of its 
relatively small water plane, it was very stable in heave am because of 
its geaneb:y it was stable in pitch arxl roll .  

By 1962 the offshore oil imustry had develcp:rl the two drill.in;J 
vessel CXll'lfiguratioos which have beccme the worldwide starx:lani for 
floatin;J drill.in;J. 
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Moorin:;J syst:aiiJ started out with foor point spreads. M:U.tional needs 
�ckly led to eight point or more anc:hor.iDj systems . In 1961 , the NSF 
CX'I1t:racted with Gld:al Marine to determine if a drill ship orul.d be held 
em locaticm by thrusters alcme. '1he syst:aD liiOI'ksd ani was the forerunner 
of the dynamic positiarl.rq systems in use today. In this area of 
expertise the NSF led the oil in:lustry. 

As pointed. out p:eviaJSly, a syst:aD .incorporatinj both scmar an:i 
telavisicm was devalqal in 1964 for reentry into a subsea exploratory 
hole lltal all guidelines to the drillin) bases were out ani the ardlors 
had slipped allowirg the drill ship to DDYe off locaticm. one of the 
E!!l'qinaers me helped deval� this syst:aD was loaned to scripps am helped 
in the devalopneut of the reentry syst:aD used successfully oo the Glgnar 
QlO.llemar. 

Again I 'Wall.d like to thank the NSF for invitin;J me to this meetin;J. 
I t:horc::u#ll.Y enjoyed J11.i years of associaticm with the SCientific Drillin;J 
Progums. 
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WRAP-UP AND SlMoJARY 
D. James Baker, Jr. 

I 'd just like to make a cnJPle of points. One is that one of the 
p.1rposes of a synposil.DD like this is not ally to celebrate an amiversazy 
of a successful deualstratioo of a new t:ec:imique , bit also to shatl the 
intimate link between scieooe am tedmology. 'talen you look at the 
advar¥:les of scieooe, you have to recognize that the tedmology is 
essential , am I think we see that in ocean drillirq proc;p:ams . '!he seocni 
point is that a pxocp:am like the Ocean Drillirq Progl:am cannot succeed 
unless you have a synpathetic am helpful federal aqercy to help p.tt it 
together; that's the role that the NSF has played in this proc;p:am . '!he 
Ocean Drillirq Pro:Jxam am its previQJS incamatioo, the Deep sea Drillinj 
Project, has DDVed. a:I'aJ1'd in the Fo.mdatioo. It has been � 
fran a direct office reportirq to the director, all the way to reportirq 
to one of the divisions, am yet, at all points the program has had superb 
pxo:Jzam managers . '1he NSF has provided guidan:le, management, am 
oversight over the pxo:Jzam am I think that we in the scieooe c:armmity 
with this help have leamed how to qlerate a program. We have en3ed up 
with a program that everyone feels a part of. '!he scieooe c:armmity feels 
that they are an essential part of runnin;J the pxocp:am. '1his makes for 
very excitirq scientific advisory meetin;Js because everyone feels that 
they have a piece of the actioo. I think that is one of the thin;Js that 
makes it very successful. Another piece of this program Wich has worked 
- am it is because of the NSF - is the interactioo between the 
Fo.mdatioo am foreign ocmrt:ries. '1he foreign cn.mtry invol vemet rt: in this 
pxOjrdln cx:tneS fran bilateral agxeements which are develqe:l by the Scieooe 
Foordatioo. It is their tactful dealinj with these ocmrt:ries that has 
allowed the program to survive even such times as when the Soviets first 
came into the program am deposited their first installment into Guy 
stever's personal bank aOCOW'lt, who then had to make an arran:jE!JDE!I1 to get 
that rut of there. art. in arrt case, the progxam is a series of elements 
all of Wich work together as a ccmnitted c:armmity. '1here are 
synpathetic am SUR;X>rtive agencies in both the u. s. am rutside am there 
has been new tedmology that has allowed us to p.tt it together. Yru have 
seen all of that today. In that sense ,  ocean drillirq is a DWJdel. for 
future prcgxams - future large programs that qlerate facilities . 
However, we do face a crisis in the U.S.  in tenns of furxting for scieooe. 
'lbat is, it CXISts us more to do new thirqs . Am yet the furxting that we 
have had for scieooe over the past decade or so has been basically level 
furxting when yru cnmt in inflation. Am yru can't really IOOVe ahead with 
level furxting. Yru have to have new furxting . 'lhe cn.mtry has to do that, 
not only for national security reasons ,  bit also for the basic health of 
scieooe am tedmology. It is i.np>rtant for us to keep paoe am to stay 
involved with the frontiers of scieooe am tedmology. 'lhe recent report 
fran the lthite Hoose Scieooe cooncil by Dlvid Packard am Allen Branl.ey 
points rut that we need a major new influx of furxting in scieooe am 
tedmology in the cn.mtry - basic scieooe am technology. Am one of the 
thin;Js that you can do - there in the al.rlieooe - is to work on yrur own 

oou:p:essnpn am senators to convince them that it is a good thinj to furxi 
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basic science ard technology in the c:nmtry. We have seen a successful 
progzam that has been f\Jrdecl. !bit of the p8q)le in this roan have been 
involved in that. CD�gratul.atims to all of yru ard thanks for oanin;J to 
this syDpOSium. 
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8 : 30 a.m. Registratiat 

9 : 30 a.m. o� REMAR&S :  
:Alilip M. Smith, Executive Officer, NatiCDll. Research camcil 

RdJert M. White, President, National Academy of ER;Jineerin;J 

D. James Baker, Jr. , SyDpJsium OlaiJ:man and President, Joint 
OoeanograJ;irl.c Instit:utials ,  :ox:. 

10: 30 a.m. � KB>IE 
Willard Basoan 

11 : 30 a .m. JEEP SFA J:lUILING � 
A.R. !t::Ierran & M.N.A.  Pet:ersal 

12 : 30 p.m. IJJnc:ileal & Viewin;J of Exhibit 

1 :  30 p.m. OCFAN MARnN J:lUILING 
William Hay & Dillard HaDmett 

2 : 30 p.m. OCFAN I:IUil..lN; � 
Barty Harciin;J & :Alilip Rabioowitz 

3 :  30 p.m. BDmFITS 'ro INWS'IRY 
Ekiward Hort:al & William SilCXlX 

4 :  30 p.m. WRAP-UP & stMotARY BY ClfAIRMAN 
D. James Baker, Jr. 

s : oo p.m. Reoeptioo 
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Hlilip M. smith, Executive Officer, Natialal Research Q:mcil 

Rebert M. \tlrl.te, President, Natialal Academy of ED;Jineeri.n;J 

D. JaDI!!S Baker, Jr. , SynpJsilDD Olai1:man ani President, Joint ooeanograprlc 
Instituticms , Inc. 

Willa:z:d Bascx:m, Director of Drillin;J Project, National Academy of Sciences 

A.R. M::Isrran, retin!d 

M.N.A. Petersen, arl.ef Scientist, National Oceanic and Atlla;J;i1eric 
Administratioo, Project Manager, Deep sea Drill in} Project 

William Hay, Olrator, university of COlorado Museum 

Dilla:z:d Hanmett , lb'1t Oil CDpany 

Barty HardiJ'q, Manager 1 ED;Jineerin;J ani Drilli.n;J q,eraticms 1 

Texas A&M university 

Hlilip Rabi.nc:Mitz , Texas A&M university 

m:iward Hortal, President, Deep Oil 'l\:d'u'x>logy I Inc. 

William Silcox, Manager of Shore 'l\:d'u'x>logy ani Plannirxj staff, 
Olevral COl:poratial 
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FIGURE 1 'n1e drill.in;J barge russ 1 ,  at sea .  'lhe ba:rge was equiwoo with 
a full-size rig for offshore drill.in;J an:l rutboard nxrt:ors as part of a 
dynamic ship positionirx.J system. Credit Fritz Goro, LIFE magazine, April 
1961 . 
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FIGURE 2 Willard Basccm sits on a Harbonnaster rutl:xlard notor that was 
IOOUilted on the russ 1 as part of its dynamic positiOl"li.rg system. Credit 
Fritz Goro, LIFE magazine, April 1961 . 
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FIGURE 3 'lhe steerin;J console on aJSS 1 .  'lhe joystick control was used 
as part of the dynamic position.i.R3 system. credit Fritz Goro, LIFE 
magazine, April 1961 . 
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FIGURE 4 Sketch of QJSS 1, illustratin:j parts of the dynamic positiorti.n;J system, guide 
shoe, ani drillin:j system. Diagram by Adol}il E .  Brotman in 'lhe foklhole: preliminary 
success in drillin:j throogh the earth's crust :  L!FE magazine, April 7 ,  1961 , R>· 37-40 . 
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FIGJRE 5 Salar screen for the dynamic positia'lin3 system at aJSS 1 .  

FIGURE 6 H.M. S .  Olal.lemer. 
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a 

b 

FIGURE 7 (a) Ia'l1l'dl of the Glanar Olal.lerger hull .  Nate tunnels near the 
l:xM for the autanatic dynamic p::sitiOI'li.rg system. (b) Glanar Chal.lerger 
at sea . 
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FIGJRE 8 Reentzy ocne . '1he ocne was lowered over the side of Olal.lerqer, 
keel hauled, ard then set an the sea bottan. 

FIGJRE 9 A laboratory facility an board Glanar Olal.lenger. 
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FIQJRE 10 Part of the satellite positial.in) system en the G1anar 
Cllallerger. 

FIQJRE 11 ReceiviDJ �tus for the satellite OCIIIII.D'licaticns systEm. 
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FIGURE 12 (a) Cllal.lerger's drill pipe storage viewed fran the tq> of the 
drillirq derrick. (b) 'lhe drill pipe harrll.irq system. (c) Drillirg 
c.peratioos seen fran the tq> of the derrick. Note the vertical guide bars 
for stability of the drill strirg. (d) Drill strirg beirq lowered to the 
100011 pool .  Note vertical guide bars .  (e) Drill bit used for corirg. 
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FlamE 13 'lhe drill stri.rxj passi.rxj t:.hroogh the lOOOJl pool .  

FIGURE 14 Hole in the seafloor created by drilli.rxj. R1oto taken by the 
ALVIN. 
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FIGURE 15 '!be first ba...c:enent core reoavered by the I:SDP. '!be core is 
beirg held by Mel Pet:ersoo (L) am Terry ti;Jar (R) • 

FIGURE 16 Sites drilled by the I:SDP. All of the major ocean basins am 
marginal seas are represented, exceptirg the Arctic. 
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FIGURE 17 A stylized track of the Glanar Cl1allerqer durirx] the [l)OP 
(sept.eDi:)er 1969 to NoveuiJer 1983) . 

FIGURE 18 core storage facility. 'lhe cores are placed in plastic 
cart:ainers am the terperature is maintained at just above freezin;. 
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FlamE 19 Nautical miles traveled versus year for the ISDP. 

FlamE 20 Perf0!:11Bl'D! record for the Glanar Olal.l.enger, shawirg the time 
spent at site ani in port. In general ,  the time CX'l site i.rx:reases tawaros 
the latter part of the pzcgtam. 
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FIGURE 21 N\miJer of holes drilled versus year. '!his diagram illustrates 
the eo:tilasis cn shorter, toore 1'UJJDerOOS holes as the program matured. 
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FIGURE 22 COt:e rea:Nery as a f'uittioo of sul:ix;)ttan depth. Shallow core 
rea:Nery is greater partly because the shallow sectiCI'lS were oored at all 
sites, whereas the deeper materials were not penetrated at many locatiCI'lS. 
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FIGURE 23 core reCIJIIery as a fulttioo of age . Again, the dani.na.rx:le of 
yoorger sediments is a reflectioo of their oocurrerx::e at the seafloor 
surface. 
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a b 

FIGURE 24 (a) Cot:e r:e::x:Nery as a f\.D'ttioo of age for the Atlantic Ocean 
basin. Variations fran a sroooth curve at:e due in part to episodic d'laJ'ges 
in sedimentatioo rate am thickness of sediments for the various geoloqic 
ages . (b) Cot:e r:e::x:Nery as a fmttioo of age for the Pacific Ocean 
basin. Fluctuatioos in this curve at:e attemated by the sediment traps 
that Sl1Z".t'WlU the basin. 
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FIQJRE 25 (a) amulative recovery versus age for the Atlantic ocean 
Basin. Note that the recovered sediments are generally older in this 
basin than in the Pacific Basin. (b) amulative recovery versus age for 
the Pacific ocean Basin. '1hi.s basin is ycAJn;Jer than the Atlantic basin, 
resul.t.in;J in ycAJn;Jer cored sediments . 
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FIGURE 26 Sites drilled as a turaioo of water depth. 'lbe shape of the 
c:::uzve is affected by the absence of sediments oo the mid-ocean ri� am 
the 7 km limit oo drill strin;J lerxft:h durin; the a>DP. 

FIGURE 27 En]ineerin;J am tedmology develcpnents of the a>DP. 
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FIGURE 28 Varioos drillin:.:J am oorin:.:J bits develqled for the OODP. 

FIGURE 29 IDeations of reentJ:y cones set durin:.:J the OODP. '1hese holes 
may be reentered am deepened durin:.:J a later program. "X" Wi.cates holes 
that are blocked by varioos dJsb:uctions. 
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FIGURE 30 Nlmi:ler of hole reentries durin] the OODP. By the en:l of the 
pz:cgtam, reenterinj am deepenin;J holes ocW.d be dale routinely. 
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FIGURE 3 1  '1he Hydraulic Pistal Cbrer (HPC) system. '!his corirq system 
far rutpe:rfotmed earlier systems, preservinj delicate sed:imentaty 
structures. 
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FIGURE 32 (a) A CXJiparisal of rotary am hydraulic (HR:) cor:ilq. '!he 
l.JR)8r core was taken by a rotary corer, 'Which disrupted am dJscured the 
sed.imenta1:y structures preserved in the HR: core. (b) Closeup of HR: core 
shown in Figure 32 (a) • Nate preservation of fine laminations. 
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FIQJRE 33 A OCJI'f?i\ri.sal of rotary am hydraulic (HPC) oorin;J. Note that 
bJrrows (l4lite) are preserved in HPC am are distorted in the rotary core. 

HOLE SOJA I 
CO<e 5 Sec:1 1on 2 

HOLE 5038 
Core 5, Section 2 

Seper�ion tJetw.n hoi• equals 1 00 m I 

FIGJRE 34 lateral ocntinuity in deep sea cores. '1he thin (Sum) black 
layer near micklle of core is p:resezved at similar sul:::bottan depths in 
cores taken 100 meters apart. 
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FIGURE 35 Major drill strirY;J losses for the OODP. 

FIGURE 36 Gas hydrates recovered fran Site 570 off of central America. 
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FIGURE 37 NuniJer of holes versus year. Note that the early part of the 
pzogr:am was dani.nated by shallower wells. Pen > 500 = hole penetraticn 
gr:eater than 500 meters, Pen >  100 = hole penetratioo gr:eater than 1 , 000 
meters .  

FIGURE 38 Depth of penetratioo versus year. '!his graP1 illustrates that 
the later part of the pr:ogr:am netted less penetratioo: this was due to the 
DDre difficult d>jectives identified later in the OODP. Pen > 500 = hole 
penetratioo gr:eater than 500 meters, Pen > 100 = hole penetratioo gr:eater 
than 1 , 000 meters .  
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b 

FIGJRE 39 (a) Core recovered versus cored interval .  Corin] was 
increasin]ly successful as the program progressed. (b) Core recovered 
versus total depth of hole. Corin] of deeper holes was mre successful 
later in the program. Pen > 500 = hole penetration greater than 500 
meters, Pen > 100 = hole penetration greater than 1 , 000 meters .  
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FIGURE 40 Percent rx:n-us shipxm:d scientific participatioo for legs 
1-96, OODP. Note that the internaticnal. participatioo was a maxinJIII oo 
reg 13 , am that it was oart::rolled at less than 50% after the beginni.n:) of 
the Internaticnal. lbase of Drillin:j (mx>) . 

FIGURE 41 Participatioo in mDP research activities by selected 
oa.mtries, thrc:u;Jh May 1983 . For this figure, an activity is defined as a 
scientist oo board or a request for sauples. 
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FIQJRE 42 Participatiat in OODP cruises ,  legs 1-96, for l'lCI'l-tJ. S .  IFOD 
oc:mitries. 

FIQJRE 43 Pie diagram of participation in OODP cruises .  Since the 
beqi.mi.nj of noo, the activity of rroo c:nmtries ootside the u.s .  has 
:in:::reased awreciably. 
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FIGURE 44 Participation in OODP cruises-Legs 1-96 . 'lbe effect of the 
IroD was to decrease participation of ID'l--me!!lliJer camtries : this acted as 
an incentive for them to join the subsequent Ocean Drilli.rxj Pl:OJroam. 

• 

FIGURE 45 OJrrent distrib.ltion of the Initial Reports of the mOP. 'lhis 
figure postdates the separation of the Soviet union fran the program. 
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FIGURE 46 &mple am data requests fran the general CC11'111.Uli.ty by year. 
Total scmple :requests = 2 1 211 ; total data requests = 11 685 . 

FIQJRE 4 7 &mple am data requests by requestors I for February I 1984 0 

Given are the l1UlliJer of requests am percentage of the total .  FeR = 

foreign; us = united states . 
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FIGJRE 48 sites drilled durin} the tsDP. Note that the locatioos inclme 
all of the major c::x=ean basins am marginal seas ,  with lesser 
representatim of the Antarctic ani no locatioos in the Arctic. 
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FIOORE 49 castin;J off the oereaaU.al. last line of the Glanar Qlallerger. 
To the right is Mel Petersal, to the left is Jdm Dlke. 
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FIGURE 50 A final view of the GJtmr Q)a].lerper, striwed of her 
eqnipnent in IH>ile. 
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FIGURE 51 Artist ' s  sketdl of the JOIDES Resolution (SEIXX>/BP 471) , with 
dynamic positionin;J equipnent alon:J keel , sonar positionin;J system and 
reentry cone on seafloor, and TV reentry system on drill stri.rg. Fran 
SEIXX>' rrx: . ' 1984 Annual Report. 
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FIGURE 52 'lbe difficulty of reentry. Shown are analogcus situaticms to 
reenterin:j a site in deep water. Fran D. H. Hallmett, 1986, Orillinq 
tec:tmology awlicatioo: 15, 0oo-ft. water depth: Intematiooal 
Associatioo of Drillinq Ccntractors/Society of Petroleum ED:jineers 1986 
Drillin:J Calferero!, IADC/SPE 14726, p. 63 . 
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FIGURE 53 JOII.'IES Resolution (SEIXX>/BP 471) I drill ship for the ocean 
Drilli..rg Pro:.tzam (ODP) . Note the large laboratory stack (with portholes) 
just forward of the derrick. '1he ship is 470 feet lon;J, 70 feet wide, am 
the derrick rises 200 feet above the waterline. It is operated by Texas 
A&M University, science operator for the ODP. 
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FIGURE 54 SEDD/BP 471 before mcxlificatioo. Note al:lsern! of laboratory 
stack. Fran D. H. Hanmett, 1986 , Drill.irq tedmology awlicatioo: 
15 , 00o-ft. water depth: Intematiooal. .Associatioo of Drilli.rg 
Contractors/Society of Petroleum ErXJineers 1986 Drill.irq CCilfe1"el'D!, 
IADC/SPE 14726 ,  p. 63 . 

FIGURE 55 Diagram of laboratory stack. CDrt:act Ocean Drilli.rg Pl:ogr:am, 
Texas A&M university, 1000 Di.scx:Jvery Drive, Q)llege statioo, Texas 77843 . 

FIGURE 56 Gravity box base reeutry CXI'le/guidebase system designed for 
drilli.rg oo J:"CUlh, broken, and tilted seafloor. Fran Hanmett, D. H. , 
1986, Drilli.rg tectmology awlicatioo: 15, ooo-ft. water depth: 
Intematiooal. .Associatioo of Drilli.rg CCI'Itractors/Society of Petroleum 
ErXJineers 1986 Drilli.rg CCilfe1"el'D!, IADC/SPE 14726 , p. 63 . 
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