Mars landing: Message from Puerto Rico

Everything was set. The search for a
place to land the Viking 1 spacecraft on
Mars seemed at an end, as the probe’s
cameras showed potentially hazardous
surface features to be receding beneath
layers of sediment deposits and lava
flows. But one factor had not yet been
taken into account: radar measurements of
the roughness of the site, made with the
huge Arecibo radio telescope in Puerto
Rico. Suddenly the site known as the
““‘Northwest Territory,”” near the center of

Chryse basin and so tempting in the pho-
tographs, had become ambiguous. The
“‘mean slope’” of the site, according to
G. Leonard Tyler of Stanford University,
was about twice the Martian average. A
more promising region—to the radar in-
terpreters—existed farther to the west on
the opposite slope of the basin.

As an indicator of planetary surface con-
ditions, radar is a controversial tool. It
is far from all-seeing. Hephaestus Fossae,
for example, a 500-kilometer-long crack

up to a kilometer wide in the Martian
surface, is almost invisible to radar, Tyler
admits, because its reflections are washed
out by the stronger return from the smooth
terrain on either side. The Viking scientists
were far from united on letting radar data
demolish their visually desirable site, but
the decision was made to seek an area that
would look good to cameras and radar
alike.

The choice was a spot on the western
slope of the Chryse basin, centered at
47.5°W and 22.4°N, about 740 kilometers
from the original July Fourth site. The
radar showed only modest slopes, and

Viking: Profit from experience

It was more than half a decade ago that Viking officials
decided to target the first U.S. landing on Mars for the Bicen-
tennial Fourth of July. The prime landing site in the southeastern
Chryse plain was chosen more than three years in advance.
Yet just one week after Viking’s arrival in orbit around the
planet, the whole grandiloquent plan was scrapped—the date
postponed, the site tabled as potentially hazardous.

It’s easy to imagine, looking at the program from outside,
that somebody goofed. Missions at Nasa have a way of seeming
either to run like clockwork or to blow up—whether from human
or mechanical error—in a cloud of money. But when Viking
decided to take its time, running through alternative landing
sites and dates with exasperating fickleness while dragging the
whole 750-member flight team in its wake, it was, in a very
real sense, performing exactly the task it had always been
intended to do—adapting to its mission. Learning as it went
along.

An innocuous phrase. A cliché. But if Viking realizes the
goals that have been set for it, that will be the reason. Most
space missions are designed to follow preplanned scenarios
(particularly the unmanned ones, although the Apollo 11 astro-
nauts had their very footsteps mapped in advance), simply
observing and reporting what goes on. The Viking project,
however, is fully intended to profit from its own experience,
adjusting and rescheduling its numerous scientific experiments
as new discoveries are made. ‘‘We can completely redesign
the mission,”” says science planning director B. Gentry Lee,
“‘in 16 days.™

The landing-site search was conducted by people—scores of
them—making deliberate, positive decisions, not patching up
a mere deviation from a schedule. The same adaptability will
be the rule throughout the mission, a staggering concept when
one considers the research permutations of four spacecraft—two
orbiters and two landers—on duty at the same time. ‘‘I never
figured I’d have to work 100-hour weeks,’’ says Lee. ‘‘Maybe
60, 65—but not 100.”’

Nothing in NasA’s experience could have prepared it for the
complexity of Viking’s day-to-day operations. Consider the last
U.S. Mars mission. five years ago, in which Mariner 8 was
to have gone into an orbit that would pass over the Martian
poles while Mariner 9 would map the planet from a near-equa-
torial path. When a launch problem dumped Mariner 8 into
the ocean, the project scientists, with sometimes incompatible
goals, had to decide on a compromise orbit for the survivor—‘‘a
result,”” says Carl Sagan, ‘‘of the most excruciating negotia-
tion.”” Then, when the probe reached Mars, it had to wait out
a dust storm that blanketed the whole planet. ‘‘Everything that
was preprogrammed,’’ Sagan says, ‘‘was thrown out within the
first week.’” Other problems occurred, and running a two-space-
craft mission with one spacecraft would have been no picnic
under the best of conditions. And yet, says Sagan, who is on
the Viking team as well, ‘‘that was a situation of almost

negligible complexity compared to what’s going on here.”’

Viking is a mission of meetings. A typical day will see as
many as 30 gatherings of various directorates, teams, squads,
committees and working groups. But compounding the effect—
and setting Viking apart from all missions before it—is the
degree to which their activities and decisions are interlocked.
Even on a heavily scientific mission such as Skylab, one group
could plan an astronomy experiment, for example, while another
worked on materials processing, largely a matter of scheduling
the astronauts’ time. But for Viking, everything depends on
everything else. Planning for a given day’s activities begins
18 days in advance, and successive planning cycles must be
locked in perfect phase relative to one another, all to be
multiplied soon by four spacecraft. A change in one area affects
all the rest. The structured flow of activities on Viking is
something brand new, says Flight Planning Group director
Clancy Hassler of Martin-Marietta Corp., who held a similar
post on Skylab. The result is an administration as detailed as
that of a large, diverse corporation but all gathered into a few
heavily populated rooms at the Jet Propulsion Laboratory. And
yet, says Hassler, ‘“The fact that we can adapt is because of
the structure, not in spite of it.”” In such a complex mission,
says Lee, though it seems paradoxical, the structure is necessary
to let individual creativity get in. The scientists seem to agree,
even though keeping everything straight requires an Operations
Analysis Team—*‘the OAT’’—as large as many a past mission’s
whole scientific complement.

This is not to say the scientists agree on everything. There"
are widespread—and often strong—opinions ranging from
landing dates to data interpretations. The Viking operations
structure has to provide a forum for such conflicts, while still
keeping the mission on schedule.

It didn’t come easy. For years, NAsa has been planning the
projects operations scheme, but about two years ago, says OAT
leader Darrell Roos, the planners found that the existing system
simply couldn’t support the mission’s needs. The already
elaborate structure was stratified some more. Last December,
with the Vikings already on their way, the team held a rehearsal.
“‘But,”” says Lee, ‘‘we’d never tried to work it with real people
going to real meetings and making real decisions.”” More
changes.

It could have been harder still. It was nearly 1974, says
project scientist Gerald Soffen, before Viking officials decided
to delay the second landing so as to prevent a two-month overlap
of fulltime, high-activity operations by all four spacecraft. Now
it is hoped that, even with Viking 1’s late touchdown, the first
lander will be back to a reduced workload before the second
one gets up to steam. Meanwhile, the meetings continue. Viking
is no “‘fly-it-by-the-press-kit’’ operation. Hundreds of scientists,
engineers and technicians are contributing to a real-time struc-
ture that makes it all go, the modus operandi of perhaps the
most complicated space adventure of any kind ever undertaken.
Bureaucracy? Says Lee, ‘‘it’s a work of art.””

—Jonathan Eberhart.
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photos revealed only two impact craters
large enough to have tossed appreciable
numbers of boulders out onto the terrain.
The chosen site is strongly reminiscent of
a lunar mare, complete with a few ex-
traordinarily mare-like ridges (which ob-
ligingly soften as they enter the precise
landing ellipse). Several channels may
have deposited sediments in the area, al-
though the grooves characteristic of strong
flows disappear before reaching the el-
lipse, and lava flows may have covered
much of the deposition.

The critical procedure of checking out
the landing craft is scheduled for Sunday

Viking’s landing ellipse.

NASA

evening, July 18, and assuming no delays
there, the landing is set for 5:12 a.m. pDT
on Tuesday morning, July 20. It’s not the
Fourth of July, but it is (although not by
design) the seventh anniversary of the
first manned landing on the moon. The

Cosmonauts in orbit

Two Soviet cosmonauts are in orbit
aboard the Salyut 5 Space Station, in a
mission intended to last 90 days, which
would eclipse the 84-day man-in-space
record of the third U.S. Skylab crew.
Boris Volynov (bottom) and Vitaly Zho-
bolov were launched July 6 aboard the
Soyuz 21 spacecraft, and the following
day boarded the space station, which had
been waiting in orbit since its launch June
22. Salyut 5, according to Soviet officials,
has at least two docking ports to enable
subsequent spacecraft to resupply the fa-
cility. Unmanned Soyuz vehicles have
previously performed automatic dockings
with an earlier Salyut. O

Viking scientists’ vote on the new site was
unanimous, making Project Manager

James Martin’s decision a relatively easy
one. ‘‘This,”” says site-selection chief
Harold Masursky, *‘is the end of our long
O

march.”’

Living in space: A view from Salyut 4

Now that Salyut 5 has gone into orbit
the feelings and speculations about the life
of humans in space expressed by two
cosmonauts who spent 63 days aloft in
Salyut 4, V. [. Sevastyanov and P. 1.
Klimuk, gain even more point and poig-
nancy. They shared their attitudes and
ideas with a group of mostly American
reporters at the recent meeting of COSPAR,
the International Council of Scientific
Unions’ Committee on Space Research,
in Philadelphia.

The first thing the reporters wanted to
know was whether the Soviet manned
space-flight program would continue.
Certainly it would. Was this year’s
schedule complete? Well, no manned
flights had yet been made in 1976; how
can you say that something is complete
when it hasn’t begun? (It may be that
Sevastyanov and Klimuk did not want to
say anything definite about Salyut 5 in
advance in case of some trouble with the
mission.)

Americans, who—according to the old
joke—would exert themselves building
bigger and better elephants—wanted to
know whether bigger Salyuts would be
built. ‘‘Maybe,’’ said Sevastyanov a bit
touchily, *‘but there’s no rationale.”” Sal-
yut had carried as big a scientific payload
as the larger American Skylab, one reason
being that its crew consisted of two rather
than three. Would future Soviet vehicles
be equipped to dock with American ones?
Possibly, said Sevastyanov. It depends on
the future of cooperation between the two
countries. (The tone of the answer was
hopeful.) Was a Soviet space shuttle under
consideration? Sevastyanov allowed that
a reusable shuttle was aerodynamically
feasible and economically attractive, but
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neither cosmonaut could or would say
whether one was planned or under con-
struction.

Up to this point Sevastyanov had an-
swered most questions, and he said ‘‘Why
don’t you ask some questions of Mr. Kli-
muk?’’ Klimuk responded: ‘‘The reason
he monopolizes the answers is that he has
a television program. . . . He’s used to
moderating.”’

Klimuk answered the question about
life aboard Salyut. Missions longer than
two months were possible, he said, (Sa-
lyut 5 will attempt a 90-day mission) but
there is a problem with regard to cos-
monaut fatigue. What made you tired?
Weightlessness? Cramping? Not weight-
lessness, and not cramping. ‘‘There’s 90
cubic meters of space in a Salyut.”” The
problem is that you are always busy. On
earth people take time out for a breather.
They have recreational possibilities. They
go to the theater or a cinema. (Maybe
space capsules need in-flight movies.) In
the Salyut you’re working all the time.
Then, too, there’s the problem of spending
so much time in the company of one other
person, no matter how friendly you may
be. On earth people vary their associations
from person to person. And then there are
things you would like privacy for, and you
don’t have privacy. And last but not least:
*“There are no pretty girls up there.”’

Important as are the scientific experi-
ments regarding the earth and its near
environment that the manned laboratories
do, the two cosmonauts believe such
flights have an even bigger significance:
as a kind of dress rehearsal for man’s
eventual colonization of space. ‘‘Man has
to go into space,’”’ said Sevastyanov.
‘‘Earth’s resources are limited.”’

The reporters asked if the cosmonauts
were familiar with Gerard K. O’Neill’s
proposals for colonies at the Lagrangian
points of the moon’s orbit. Indeed they
were. On the way to Philadelphia, they
had stopped at Princeton, and one of
O’Neill’s students had explained the
whole thing to them. They think it’s a
worthwhile idea, and the sort of thing that
should be pursued.

It is also being pursued by Nasa. Right
now a summer study chaired by O’Neill
is taking a closer look at technological
details.

But life in early space colonies is likely
to be different from what we’re used to,
Sevastyanov speculated. We have to con-
sider it in its totality. Life would be better
than on earth. A scientifically controlled
environment would eliminate pollution.
But it would be so different from what
we’re used to as human beings—no
roses—no nightingales.

Maybe it was Mozart, 200 years ago,
who provided the anthem for this homily
in the haunting melody he wrote for the
equally poignant words of the Nachtigal-
lenkanon:

Alles schweiget. Nachtigallen

Locken mit siissen Melodien

Trdnen ins Auge,

Schwermut ins Herz.

[AIl is silent. Nightingales

With their sweet melodies

bring tears to the eyes

Melancholy to the heart.]

The last time I joined a group of voices
chasing each other through that song was
on top of a mountain in the lovely Ver-
mont summer. Well, there’ll be no green
mountains in early space stations either.

—Dietrick E. Thomsen
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