[, Scientific Merit of the Planned Program
A Scientific Cbjectives and Priorities

The proposed ocean margin drilling (OVD) programis |arge and
monol ithic conpared to nost earth (oceans and solid earth) science prograns
run by the National Science Foundation (NSF). Even if the total annual
expenditure is not so large conpared with the aggregate of all other
programs that could be |abeled earth science, the others are divided in mny
packages and supported by individual constituencies. Wile oceanographers,
geol ogi sts, geophysicists, and other earth scientists should agree that this
program be assigned very high priority, no such consensus has apparently yet

been achi eved.

The present plans, developed March 3-6, 1980, are based on advice from
expert representative groups of scientists and engineers. But questions

have been raised relating to deternmining scientific objectives and to the
inevitable conpronmises that result fromtrying to satisfy many interests

wi thin budget constraints.

Most scientists agree that the presently planned programis a good
conproni se given the constraints that appear to be governing. The

constraints were devel oped by the program planners from the follow ng

assunptions:

0 The G omar Explorer is a valuable national asset and it should bhe

a cost-effective platform for deep ocean drilling.



0 The passive ocean nargins should receive high priority for

scientific investigation because they are a geological frontier

that mght contain oil and gas resources

0 The petroleum industry and NSF will share in funding and program

pl anni ng.

The scientific experts planning the Explorer drilling program were not

asked “what is the most inportant science we need to do in the field of

geol ogy and geophysics.” Rather, it was “what is the nost inportant science
you can do with an Explorer-type vessel given the constraints that: a) nost
of the work is on passive margins; b) drilling is deeper than 6,000 feet
wat er depth (but not much deeper in the early phases); and c) nost of the
margin drilling is on US margins.” These are different questions, and the
inplication that a new program had to be done according to these constraints

was given to those who prepared the most recent scientific plans

Many believe that the recently devel oped plan contains many worthwhile
scientific objectives -- the drilling plan and sites chosen enconpass
significant scientific investigations that are in keeping with past
conmittees’ recommendations. It is a first step towards defining of a
conplete program that was lacking in previous plans. However, sone are
concerned that the entire programis too diffuse and attenpts to acconplish
too many goals -- these scientists advocate a more narrowly concentrated

effort.

Many scientists agree that the present OVD programis probably the

broadest scientific program that could be put together using the domar
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Explorer in an industry-academ c-government cooperative venture. However,
many scientists believe that it may not be the best, the nopst appropriate
or the most inportant scientific program that could be proposed for

exploring the oceans floor.

Vet her scientific objectives can be achieved fromthe holes drilled

and information collected will, in large part, depend on by the capabilities
of the technol ogy devel oped. Sone deep holes may not be conpleted as

pl anned because of the uncertainty associated with deep drilling in as yet
unknown materials. Engineers have estimated a 50 percent probability of

conpleting all the planned holes. As the technology is devel oped, better

estimates of success probabilities for each hole can be made, but it is

likely that some deep drilling goals will not be reached

Al'so, many scientists see the present program as being too nuch at the
instigation of NSF administrators rather than in response to the requests of
the scientific community. They argue that it may result in good technol ogy
and give rise to good science, but it does not result in a good or

cost-effective scientific program

However, other scientists argue that, in general, the present plan is
worthy of conplete support. They state that the scientific objectives are
of high priority and that if the petroleumindustry provides 50 percent of
the funds, the programw |l be a bargain for science. Some claimthat even
allowing for the predicted chances of technological failure, each hole or
site will offer partial answers to many of the questions asked. They also
note that much of the success of past deep-sea drilling has been from

unanticipated results.
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Because scientists disagree on the programis goals and scope, it
appears inmportant that the peer review process for the scientific program
should be nmore explicitly defined in the future. Since the holes, sites,
and objectives are likely to change as the technology and plans are
devel oped, additional review is necessary to assure broad support and proper

attention to high-priority scientific problens.

Since neither a document nor a process for scientific peer review of
the programis yet available, OTA identified through its panel some of the
more inmportant and specific criticisms of the scientific plan. These fal

into three categories:

0 Al though many good scientific questions are posed, the resources
to attack them appear to be spread so thin that inportant
breakt hroughs are unlikely to occur. The plan represents a
conpronmi se and the product of a |arge workshop attended by a

group of respected scientists.

0 The requirement that drilling occur only in water deeper than
2000 neters may rule out relatively sinple approaches to
inportant scientific questions and may stifle research in areas
of the sea floor having an econonmically realistic resource
potential. Neither the existence of nor the reason for this
m ni mum depth has been nade clear. However, OTA has found that
the linitation was proposed by the industry participants. This

depth limtation is considered by some to be a barrier to

devel oping an effective research strategy.
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0 To some, the present program gives too little support to academ c
geophysi cs and submarine geology. This shortconing particularly
disturbs academic scientists who believe that submarine geol ogy

and geophysics led the way to the present revolution in earth

sciences. They point out that the acadenmic research fleet is in
a crisis state because of budget cuts and the soaring fue
prices, and inportant new research enterprises in oceanography,

including the upgrading of nulti-channel seisnic prograns,

hydraulic piston coring, and acoustic tonography |ack adequate

support.

There is wide agreenent, even anong those who support the present
program that more enphasis on geophysical surveys is needed. Wile funds
are reserved for “other science,” the plan for a science programis |acking.
A JO comittee is now planning a geophysics program that includes

provisions for scientists to conpete for specific projects.

For the program to succeed, the nost advanced state-of-the-art
geophysi cal surveying methods and experinments will be needed. If the
drilling programis delayed because of reduced funding in the next fisca
year, geophysical research could continue as was proposed in 1979 by the
National Acadenmy of Sciences. The NAS report -- “Continental Margins
Ceol ogi cal and Geophysical Research Needs and Problems” (known as the
“Bally” report) -- recommended that academic institutions should have at
| east one nodern, thoroughly-equipped, state-of-the-art geophysica
surveying vessel, as well as the supplenentary equi pment aboard existing

oceanographi ¢ ships for conducting multi-ship surveys
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Bet ween now and when the Explorer is ready to begin drilling, the
selection of sites and holes should not be frozen. The Houston docunent
presents a drilling plan based on present know edge. Additional surveying
both as part of and outside this program will change ideas, concepts
precise drilling sites, and even general drilling regions. Just as the
International Phase of COcean Drilling (1PCD) program remained flexible and

evolved with tine, so should the OVD program
B. Di scussion of Science (hjectives

Sone scientists are concerned about past and possible future
conpronises. The program plan from the recent Houston neeting on ocean
margin drilling is a considered conpromise. \Wile a major truncation of the
reconmendations fromthe 1977 Wods |lole conference on the Future of
Scientific Ccean Drilling (FUSOD), it takes into account costs, engineering
and technology, and the details of associated scientific investigations to a
much greater degree. The four areas of investigation -- passive margins,
active margins , ocean crust, and pal ecenvironnent -- raise fundanenta
scientific questions that drilling could address. As a conpronise, the plan

provides for a few holes to be drilled in each area type. Wi le the

probability of achieving all objectives in each hole is no better than even
that of acconplishing some of the objectives is considerably higher. Wile,
in general, the inportance of the scientific results will depend on how deep
the holes are drilled, the probability of producing significant results are

quite high.

The conclusion that significant scientific results will be achieved

depends on several assunptions. These are
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0 That the schedule will be slowed down in view of budget

consi der ati ons.

0 That the regional geophysical and geol ogi cal studies necessary to
define a problemarea, as well as nore detailed site
investigations needed to pinpoint specific targets for drilling
will also have been conpleted. This is not guaranteed, but if

the funding is available, the lead tinme before drilling is such

that they could be done.

0 That technol ogi cal cost overruns, if they occur will not be mde

up by taking funds away from the scientific investigations.

0 That the programis greeted with enthusiasm by the ocean
scientists, especially younger ones who will be working with the

dat a.

0 That the primary objective of drilling is to gain scientific

know edge rather than to assess commercial resources.

0 That the programwill not be possible wthout
gover nment - i ndustry-acadeni a cooperation. Gven the actions that

have taken place to date, this is not an unreasonable

assunption. Accepting these three constituencies, the program

needs to respond within its budget to their needs.

It would be fair to conclude that the four problem areas -- active

margi ns, passive margins, ocean crust, and pal eoenvironment -- have the

highest scientific priority in marine geology and geophysics. However,
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“there are other significant problens, particularly processes in ocean rifts

and the nature of very deep continental margins. To sanple these regions

woul d require even more advanced technology than that proposed for the OVD

program

Sonme nore specific concerns about the program include

[o]

The total budget of about $692 million includes $43 nillion for
scientific activities on board the drilling vessel and $118
mllion for scientific support and site surveys. The $43 nillion
obviously has to be tied closely to drilling operations, but the
$118 million does not. The latter sum could be used to neet

t echnol ogi cal cost overruns. Mst scientists OTA contacted
believe that a systemis needed to nmake sure that science funds

are not diverted.

Acceptance of the program poses some risks for oceanographic
institutions and individual scientists. Mny now receive annua
support from the petroleum industry. Because of their

participation in this program industry mght transfer funds from

direct support of oceanographic institutions or individuals to
indirect support through the NSF program  The oceanographic
institutions may receive ocean margin drilling funds at some cost

to their other prograns.

USGS is enthusiastic about the program but is not providing
financial support. USGS is charged with |earning about the

nation's geology and nmeking resource assessments. |t also owns
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nuch of the existing marine geophysical data. It is not clear

why USGS is not funding the program

The Departnent of Energy (DOE) is not yet participating
financially in the program Gven its responsibilities for
energy resources, DCE should be interested in information
relevant to industry. The problem may be accentuated by industry
apprehensi ons about the government getting into the oil and gas

busi ness.

One might question the scheduling of the OWD program and what it

woul d be if the domar Explorer were not now government owned and

idle. No one is apparently against drilling in the four areas
selected, but there are major questions of when to drill and what
ought to be done first. Considerable lead time is involved in

preparing the Gomar Explorer. Even if all of the geophysical and

site survey information were available, drilling would not begin
for sone years. On the other hand, given the present state of
geophysi cal know edge, a stretching of the schedule for a few

years in times of tight budgets nmay be acceptable.

Some al so argue that NSF should not be too deeply involved in a
mej or marine engineering devel opment program  The goal of this
program woul d be a riser and well control system capable of
operating in very deep water. Despite extensive industrial
experience with ocean drilling, nothing like this has been
attenpted before. Al of the engineering studies anticipate

difficulties that are severe but not insurnountable.
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Such an engineering program represents a far greater

technol ogi cal |eap than anything accomplished in the G onar

Chal | enger program and the type of engineering problenms involved
in mounting an all-weather, open-ocean operation are very
different from NSF's experience with large scientific technol ogy
projects on land. The risks to NSF -- and to the scientific
community at large -- are substantial. Some view this as a najor
shortcomng of the program There is also the view, however, that

a major technological push is good for future scientific

advancenments despite the risks.
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