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USA ________________________________________________________ _ 

Geophysics stakes its claim 
A draft report proposing a massive 
deep sea research programme is now 
circulating among US earth scientists. 
Colin Norman reports from Washing
ton 
-----------··--

A PROPOSAL for an ambitious deep sea 
research programme, costing some 
$400 million over the next decade, is 
being put together by a group of earth 
scientists and will soon be forwarded to 
the National Science Foundation (NSF) 
for further study and possible funding. 
The proposal, based largely on recom
mendations developed during an inter
national meeting held last month at 
Woods Hole, Massachusetts, would in
volve extensive drilling deep into the 
ocean floor in regions which have not 
yet been punctured by research probes. 

A central feature of the proposal is 
to convert the infamous Glomar 
Explorer, the vessel used by the Central 
Intelligence Agency in 1974 to scoop 
bits of a sunken Soviet submarine from 
the bottom of the Pacific, into a 
sophisticated drilling ship. The 
Explorer, which is now in mothballs 
near San Francisco awaiting a user, 
would be capable of drilling at depths 
and in regions which are beyond the 
reach of present drilling vessels. 

Though it is far from certain that 
the proposal will be funded, at least in 
its present form, it is sure to attract 
considerable attention as it wends its 
way through the federal bureaucracy. 
And the attention will not be confined 
to the United States, for NSF is ex
pected to seek international participa
tion in the venture if it decides to apply 
to Congress for funds. 

A draft report outlining the proposal 
is now being circulated among a num
ber of earth scientists, and a copy has 
been made available to Nature. The 
proposal would involve a major expan
sion and re-direction of the Deep Sea 
Drilling Project (DSDP), a programme 
begun in 1968 which has resulted in the 
drilling of more than four hundred 
holes in the ocean floor in many parts 
of the world. DSDP now runs an inter
national effort called IPODl-the 
International Phase of Ocean Drilling 
-which is supported by six different 
countries (the United States, which pro
vides the bulk of the funds, France, 
Germany, Japan, the USSR and the 
UK). It has helped to revolutionise 
thinking about the history of the earth, 
but after several extensions it is due to 
expire in September 1979. 

The new proposal is thus an attempt 
to map out a research effort to carry 

on where IPOD1 is expected to leave 
off. Drafted by an international com
mittee headed by Manik Talwani of the 
Lamont-Doherty Geological Observa
tory, the proposal is the result of an 
elaborate planning effort involving 
scores of earth scientists. The commi,t
tee was established last August by the 
executive counci.I of JOIDES (Joint 
Oceanographic Institutes for Deep 
Earth Sampling)-a collection of re
search institutes which are taking part 
in the DSDP-and it was given a broad 
mandate to plan a research effort 
stretching over the next decade. 

The committee's proposals are based 
on a series of 'white papers' drawn up 
by groups of scientists and discussed at 
the Woods Hole meeti:ng last month. 
Its report has been approved in prin
ciple by the JOIDES executive council, 
and it is now in the final stages of 
revision before being published. 

The DSDP has already provided 
masses of information confirming and 
refining the theory of plate tectonics, 
according to whi:ch the continents were 
once joined together in larger land
masses which were split apart by pro
cesses which still push the continents 
around. Those processes, known as sea 
floor spreading, involve the continual 
generation of new oceanic crust along 
the mid-ocean ridges where molten lava 
wells up from the mantle, solidifies and 
is pushed aside by yet newer lava. This 
constant generation of new crust 
gradually forces continents apart and 
is responsible for a variety of geo
physical and geological phenomena, 
such as earthquakes, volcanoes, and 
large scale uplift of mineral deposits in 
many regions where oceanic and con
tinental crusts converge. 

Though rock samples recovered from 
many parts of the world by the DSDP 
drilling vessel, the Glomar Challenger, 
have produced solid evidence in support 
of the plate tectonic model, a number 
of intriguing questions remain (see also 
Nature, 259, 83). They include a satis
factory explanation of why the con
tinents split apart when they did, a 
better understanding of the active pro
cesses taking place along the oceanic
continental margins and an appreciation 
of the large-scale climatic and oceano
graphic changes which have accom
panied the formation and evolution of 
the oceans. Many of those questions 
could only be answered by drilling into 
the ocean floor in regions which are at 
present inaccessible to the Glomar 
ChaUenger. 

In particular, some of the most 
intriguing drill sites lie along the 
continental margins in regions where 

there is a risk of encountering oil and 
gas deposits, or deep in the ocean 
trenches where very long drill strings 
would be required, and at high latitudes 
where rough seas and ice present 
problems. A ship capable of coping with 
those conditions would require massive 
lifting capacity to handle the heavy 
equipment needed to prevent blowouts 
of oil and gas and to operate long drill 
strings. It would also require powerful 
engines, a thick hull and good station
keeping ability to work at high latitudes. 
Such a vessel would cost about $100 
million to build, according to NSF 
estimates, a price tag which probably 
puts it out of reach. That, however, is 
where Glomar Explorer may come in. 

Built for the CIA by Global Marine 
Inc., the same company which owns 
and operates the Glomar Challenger, 
the Explorer has been idle since 1975 
when its mission became publicly 
known. Though it belongs officially to 
the federal government, a number of 
attempts to find a user for the vessel 
have so far drawn a blank. Last year, 
however, NSF expressed interest and 
commissioned Global Marine to study 
the feasibility of converting the ship 
into a deep sea drilling vessel. The 
study, which has recently been com
pleted, concludes that it would cost 
about $52 million to convert the 
Explorer into a sophisticated drilling 
vessel, equipped with a riser to prevent 
blowouts if oil and gas are struck. The 
cost of operating such a vessel would be 
about $33,000 per day, about twice that 
of the Glomar Challenger. In other 
words, the Explorer could provide a 
cutprice entry into the more intriguing 
drill sites, and the Talwani committee 
envisages it becoming the principal 
actor in a deep sea research programme 
in the late 1980s. 

The proposed programme would 
essentially involve continuing use of the 
Glomar Challenger to drill relatively 
shallow boreholes in accessible sites 
until October 1984. In the meantime, 
the Explorer would be converted in 
time to start drilling in 1981. It is 
anticipated that the programme would 
run until October 1987, and the total 
cost, including preliminary surveys and 
sample analysis but excluding the cost 
of converting the Explorer, would be 
about $396 million. 

The proposed effort would include 
drilling in the passive margins-the 
continental margins which originally 
fitted together-in an effort to under
stand the processes which led to the 
original fusion of the super-continent. 
Another major thrust would be to drill 
along the active margins where the 
Earth's crust is being jostled and sub
sumed into the mantle, in an attempt to 
understand some of the geophysical 
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processes involved. Other features of 
the proposal involve extensive drilling 
into the ocean crust itself in an effort 
to tearn more about the processes by 
which it was formed, and to study the 
evolution and environmental changes 
which have occurred. 

The committee cautions that the 
programme should not be attempted at 
all unless there is a firm assurance of 
support for extensive geophysical sur
vey work before drilling takes place, 
and sufficient funds to analyse and 
interpret the results. "An investment 
in a drilling vessel without a com
mensurate investment in scientific in
vestigations on an appropriate scale 
could not be supported in good 
conscience", the report states. 

The proposal will be sent officially to 
NSF in the next few weeks, and 
responsible programme officials will 
seek authority from the Director and 
the National Science Board to look 
further into the scientific merits of the 
plan (a task which, as one NSF official 
wryly observed last week, will be 
complicated by the fact that virtually 
everybody capable of offering an in
dependent opinion participated in draft
ing the proposal). If the programme is 
deemed meritorious, NSF will even
tually seek funding, first from the 
Office of Management and Budget and 
later from Congress. At some stage, it 
is almost certain that the matter will 
land on the desk of Frank Press, 
President Carter's science adviser, who 
is a distinguished geophysicist himself. 

For a project of that cost and scope, 
international participation would be an 
obvious advantage. At present, non-US 
participants in the DSDP each con
tribute $1 million a year in direct costs 
and a further sum in supporting the 
work of their own researchers in 
analysing and interpreting the results. 
NSF officials note that economic and 
political difficulties might mitigate 
against foreign participation. 

The British commitment, for 
instance, is to support IPODI until 
1978, and a request for a further 
year's support is expected soon. The 
British package of support is complex, 
however, involving sums of money 
from three separate departments, and 
any request for financial commitment 
at this stage for a period of ten years 
might pose problems. 

The first decade of drilling with the 
Glomar Challenger has provided some 
spectacular results and answered some 
fundamental problems. But it has also 
thrown out some intriguing questions 
which can be answered only with more 
expensive equipment which will be 
more costly to operate. The same 
pattern can be discerned in fields such 
as particle physics and even molecular 
biology. It should be no surprise that it 
is now happening to geophysics. 0 
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NETHERLANDS __________________________ ___ 

Dutch go ahead on DNA 
Casper Schuuring reports from the 
Netherlands on moves to control re
combinant DNA research there 

RECOMBINANT DNA research should be 
developed in the Netherlands beca'use 
of its great scientific importance, 
according to a report from the country's 
Commission on Genetic Engineering 
which was handed over to the Ministers 
of Health and for Science Policy on 3 
March and published on 30 March. The 
research should be carried out with 
stringent precautions and according to 
clear regulations contained in legisla
tion which, in the commission's opinion, 
should be implemented quickly. 

The commission, which started work 
just one year ago, also proposes a 
special committee with responsibility 
for surveillance of the research. It 
would continue the work of the present 
commission on a legal basis, and have 
on it representatives of the biomedical 
sciences, of other related sciences (legal 
and ethics), of the government and of 
society at large. The commiSSion, 
which consists only of experts in the 
field, also suggests another committee 
to consider broader ethical and social 
aspects of the applications of advanced 
medical and biological research and 
whether to bring such research within 
the framework of legislation. 

The commission supports the Euro
pean Science Foundation's recom
mendation that the rules of the British 
Williams report be followed, but con
siders that on a couple of points the 
report is insufficiently clear. Plans for 
recombinant DNA research must be 
reported to the 'surveillance commit
tee', and research cannot go ahead 
unless a statement that there is no 
objection to it has been obtained and 
an 'examination commission' has been 
established to check that all require
ments are fulfilled. That body has the 
right to do investigations on the spot. 

The commission prefers the descrip
tion of the four levels of physical con
tainment of the Williams report. It says 
that a laboratory with the highest con
tainment level should not be established 
in the Netherlands, and that experi
ments on that level should be done at a 
'European' laboratory, but it says there 
is a great need for facilities with con
tainment one level lower. Regarding 
levels of biological containment, the 
commission has opted for the rules 
contained in the NIH regulations in the 
USA. For each experiment the require
ments for biological containment will 
be left to the surveillance committee. 

The commission also prefers the NIH 
view that certain experiments should 

not be carried out at the moment. The 
Williams report did not exclude any 
experiments completely. Those pro
hibited include the cloning of recom
binant DNA from pathogenic organ
isms (class 3, 4 and 5) or from on
cogenic viruses; the purposeful cloning 
of that DNA from organisms coding 
for the production of toxins (botulinum, 
diphtheriae); the establishment of a 
transfer of resistance against (for 
example) antibiotics to microorganisms 
missing that natural resistance; and 
experiments enhancing the virulence 
of phytopathogenic microorganisms. 

On a list of examples of experiments 
with non-purified DNA of organisms 
not secreting toxic products and the 
conditions under which they should be 
carried out, the commission separates 
primates from other mammals, which 
the Williams report did not do. Con
cerning prokaryotes the commission 
distinguishes DNA from organisms 
which exchange genetic information 
with E. coli and those which do not. In 
the commission's opinion the second 
category carries a higher potential risk. 
Finally, experiments which use nucleic 
acid from animal viruses not patho
genic for man have to be placed in a 
higher category than the Williams 
report suggested. 

So far nine projects, one of which is 
already in progress, have been lodged 
with the commission. One has to be 
classified as belonging to the category 
of research which cannot be carried 
out in the Netherlands; the level of two 
others has not been determined, while 
another two are PI-level experiments 
and two more are P2 (according to NIH 
regulations). Two others are Pl projects. 

The establishments involved so far 
are the University of Amsterdam (3 
projects), the Free University in 
Amsterdam (1), the University of Lei
den (3), the University of Groningen (1) 
and the University of Nijmegen (1). 
Other universities and research insti
tutes are preparing to do recombinant 
DNA research. From industry only 
Unilever is making preparations. 

The foundation 'Biosciences and 
Society', which gives information on a 
regular basis on biomedical subjects, 
remarked on the report in its 31 March 
bulletin. It says that the commission, 
"consisting exclusively of prominent 
Dutch scientists, has hardly occupied 
itself with the social desirability of the 
recombinant DNA-research". It goes 
on: "The report gives no answer to 
the critics who doubt whether this 
research is socially necessary. These 
critics say that some results can also be 
reached another way." 0 
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