posited along the edges of colliding
crustal plates, leading to identification
of potential new sources of scarce
minerals. Also, new deposits of copper
in Arizona and lead in Missouri were
found using data from the ERTS-1
satellite (now “Landsat”).

But challenges have grown apace,
and the report pinpoints new areas of
vitally needed basic research. Reduc-
tion of population growth requires
understanding the social and economic
incentives that limit family size. Study
of simple marine organisms may fur-
nish an environmental “early warning
system” to protect society against
dangers from pollution that might not
show up in humans until after many
years’ exposure. Though the report
skirts the issue of genetic engineering
directly, it warns about the growing
effect on general public health of dis-
semination of defective genes—brought
about by improved medical care—and
urges intensified research into related
areas of biology and chemistry.

To evaluate the adequacy of the
current state of basic research, the
board examines two specific cases, in-
volving contributions from many disci-
plines and having urgent relevance to
the general public—cancer and energy.

Some 50 million Americans living
today will be afflicted with cancer and
two-thirds of them will die from the
disease, if present trends continue.
Most of the progress that has been
made in curing some of these cancers
has resulted from knowledge acquired
from basic research, not that directed
toward finding a specific “cure.”

Since some 80 to 85 percent of all
cancers are thought to be caused by
agents in the environment—chemicals,
viruses or radiation—the need for
a multidisciplinary approach is all the
more evident. Unfortunately, the re-
port concludes, a deficiency in the
number of needed scientists is likely
to begin this year, and worsen as the
program expands. Already “critical
deficiencies” exist in specific areas, in-
cluding immunology, carcinogenesis,
epidemiology and pharmacology.

Again, in the energy area, the future
supply of needed scientists and engi-
neers already looks “bleak,” and the
board concludes (quoting another re-
port) “the supply situation will become
considerably worse beyond the mid-
1970’s if current trends continue to-
ward an overall decrease in the number
of graduating physical scientists and
engineers.”

The board recommends expansion
of both pure and applied research, but
particularly “untargeted” basic research
so that the nation will be better pre-
pared to meet “unforeseen challenges”
of the future. Unfortunately, neither
the funding nor the manpower appears
adequate. O
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SCOREing a look at deep reefs

Little detail is known about the life
and geologic nature of deep reefs,
where steep, undersea cliffs suddenly
drop off from the more familiar terri-
tory of shallow lagoons. Submersible
vehicles can poke around and make
photographs, scuba divers with con-
ventional equipment can take very
short dives to limited depths, and
dredges can bring up random samples
of coral and vegetation, but such ef-
forts cannot take the place of pro-
longed, detailed inspection by trained
observers.

Beginning this month, teams of
scientist-divers will take turns seeking
answers to these oceanographic, bio-
logical and geological questions about
deep reefs in a pioneering set of dives
off Freeport, Bahama Islands, made
possible by a series of technological
breakthroughs in the diving art. The
project, called score (Scientific Co-
operative Operational Research Expe-
dition), is a joint effort of the National
Oceanic and Atmospheric Administra-
tion (Noaa), the Harbor Branch
Foundation and the Perry Foundation.

Key to success of the mission is the
bringing together of a variety of so-
phisticated submersible equipment that
will allow divers to live and travel
underwater while breathing air, rather
than more expensive and exotic gas
mixtures. To avoid building up nitro-
gen bubbles in the blood, causing the
painful “bends,” slow decompression
must be performed after any very deep
dive; but the amount of decompres-
sion is greatly reduced if the diver
need not return all the way to the sea
surface, but rather can live in an un-
derwater habitat. Recent experiments
with these habitats have shown that
the deepest a diver can live for long
periods of time without the need for
special gas mixtures is about 60 feet.

The scoORE mission will thus use the
Perry Hydro-Lab, submerged at 60
feet, to house successive teams of four

scientists for five days each, while they
explore the steep coral reef wall a mile
away. Transportation to the wall will
be provided by the Johnson-Sea-Link
submersible, which can be anchored to
the wall, allowing dives of up to 45
minutes to a depth of 250 feet. Divers
can then decompress in the submers-
ible on their way back to the habitat.
Other equipment will include a sub-
mersible Shark Hunter Vehicle, air
hoses and safety stations along the
diver route for emergency use, and
two surface tenders. Program coordi-
nator James Miller told SCIENCE NEws
he hopes that such efforts will eventu-
ally be able to allow scientists to work
for sustained periods at depths as great
as 300 feet using only air.

(Deeper dives are possible if helium
is used to replace nitrogen in the gas
a diver breathes, but because the mole-
cules are much smaller, special equip-
ment is needed to prevent and detect
leaks, and the human voice takes on
a squeaky, almost unintelligible quality.

Among the scientific experiments to
be performed along the reef wall are
collection of plant and animal species,
studies of the underlying geological
character—including possible oil con-
tent, determination of the depth limits
of coral growth and various environ-
mental studies. Already, preliminary
dives have revealed several animal spe-
cies that were previously unknown and
scientists are eager to learn about their
life habits. Study of the abundance and
distribution of very small organisms, in
particular, will further understanding
of possible environmental effects of
pollution and other stresses.

French and German scientist-divers
will take part in two of the four sched-
uled missions, with support divers
furnished by a Canadian college. If all
goes well, within a month, scientists
should have a much better idea of
what the deep-reef environment is like
and what life survives there. a
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SCORE
activity:
Hydro-Lab
(upper left),
Johnson-Sea-
Link and diver
(lower right)
emergency
safety stations
and lines
(along center)
and Shark
Hunter
Vehicle
(upper center).
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