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Two sites north of the Martian equator have been chosen for the first U.S. landings

by Everly Driscoll

Forty-five feet, velocity 8 feet per
second, 25 feet . .. 5 feet. Touchdown.
Engine shutoff. Mars, July 4, 1976. No
astronaut eyes or camera lens view the
descent to the foreign surface. The
Viking landers are on their own.
Lander 1 is on the dusty, smooth sur-
face of the Martian plains to the north
of the large area called Chryse. To the
south are many channels that appear to
have been cut by water. To the north
is Niliacus Lacus and farther north,
Mare Acidalium. The touchdown spot
is in the delta, so to speak, or alluvial
fan of the channels.

Chryse has been chosen as the prime
site for the Viking Lander 1—the first
American spacecraft to land on Mars.
This month the Viking site-selection
committee recommended to NASA
Chryse and one other site as the prime
landing targets for Landers 1 and 2.
Two sites were also recommended as
backups. NAsa Administrator James C.
Fletcher is to announce the decision
soon. They could be changed between
now and 1976.

The Chryse site is 20 degrees north
of the Martian equator (at 34 degrees
west longitude). The backup site for
Lander 1 is also 20 degrees north of
the equator, but across the planet in
the plains of Amenthes (252 degrees
west longitude). The prime and back-
up sites for the second lander are both
44 degrees north of the Martian equa-
tor. The prime site is north of Chryse
on the border of Mare Acidalium (at
10 degrees west longitude). The back-
up site to Acidalium is on a seemingly
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flat surface in an old caldera called
Alba to the east of Arcadia (at 110
degrees west longitude).

Each landing target is in an ellipse
48 miles by 360 miles in size. After the
landers go into orbit around Mars, the
exact touch-down spot cannot be varied
in latitude by more than one degree,
but there are no constraints in longi-
tude. Lander 1 could land almost any-
where along an east-west line 20 de-
grees north of the equator.

Choosing safe sites that are also of
scientific interest on a dusty planet
some 200 million miles away has been
no simple task. Engineers and scien-
tists have been working on the selec-
tion for almost a year. Initially they
looked only at areas within 30 degrees
of the equator (SN: 11/4/72, p. 300).
Then in December, NasA decided to
examine its capability for polar land-
ings and found that it could land any-
where on Mars from 25 degrees south
to 75 degrees north (SN: 3/10/73, p.
73). The committee studied 22 sites—
11 near the equator, 7 at mid-latitudes
and 4 close to the north pole (from 63
to 73 degrees north). “It was a process
of thinking, identifying general areas,
doing engineering studies, looking at
the science requirements, meeting, then
thinking some more,” says A. Thomas
Young of the Langley Research Center.
“These are the areas we will land in,
if we don’t learn anything else about
Mars to change our minds between
now and 1976.”

Chances are, however, scientists will
learn more about the sites between
now and then. Radar studies have top

priority. Scientists working at the
Goldstone, Haystack and Arecibo radio
observatories will be able to determine
more accurately the average roughness
of the areas and the slope. From the
reflectivity of the surface and the
strength of the radar echo they can
deduce the surface characteristics.
“Right now the sites look blah [flat and
safe],” says Carl Sagan, a member of
the selection committee. Ironically, that
could be a problem. For example,
some candidate sites failed the test be-
cause the surface looked too smooth.
“We finally realized we were not look-
ing at the surface at all, but atmos-
pheric dust,”” says Young. Nasa would
not like to set the landers down on
fluffy, loose, deep dust. They might
sink. Nor does Nasa want hard rock
because the biology scoop must be able
to get some soil.

Ideally the elevation of the sites
should be at Mars’ mean surface level
or below. The lower the site, the higher
the surface pressure. What the scien-
tists are looking for are sites with an
atmospheric pressure of 6.1 millibars,
which, given the expected tempera-
tures, would allow liquid water. The
slopes of the landing sites can’t exceed
19 degrees. And the landers could not
easily survive boulders higher than 9
inches or wider than 10 feet.

Safety considerations were the first
concern. Biology was the second. “We
chased water all over Mars,” quips
Gerald Soffen, also of Langley. What
is meant by biologically available
water? “We were looking for that
magic place where frost or ice might
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become liquid water,” he says. This
drove them to the mid-latitudes for
Lander 2. At its maximum extent the
northern polar cap comes down to a
latitude of 40 or 45 degrees north.
Then it retreats. The scenario the scien-
tists have in mind goes like this: Dust
gets kicked up and covers the ice. The
temperature of the darkened ice rises,
causing some of it to melt. The result:
liquid water.

Other considerations concerned re-
quirements for the seismic, meteoro-
logical and geophysical instruments.
The spacecraft can stand winds up to
150 miles per hour.

What makes the Viking venture rela-
tively safe is its flexibility. There are
two orbiters as well as landers. A final
“go” for a landing spot will actually
be made in Mars orbit in 1976. The
mission, as now planned, goes like
this: Lander 1 will go into Mars orbit
June 18, 1976. For almost three weeks
the spacecraft will survey Mars, pass-
ing over the potential landing sites
(primary and backup) each orbit. In-
struments on board will take carbon
dioxide measurements which will yield
surface pressure. Cameras will take
overlapping pictures that will allow
stereo coverage (three dimensional).
The resolution of the photography will
be better than the best of Mariner 9—
about 120 yards. Although that time
of year in the northern hemisphere of
Mars (summer solstice) is meteorolog-
ically very quiet (there should not be
a major dust storm), if necessary, the
spacecraft can stay in orbit about two
months before the lander separates
from the orbiter. If all looks okay,
Lander 1 will touch down July 4.

At that time Lander 2 will be ap-
proaching Mars. Lander 1 will have
landed, sampled the surface, checked
the weather, sent back pictures of the
surface and begun the biology experi-
ments. One-third of Viking 1’s mission
will be completed before engineers
have to decide where to land Viking 2,
which will go into orbit Aug. 7 and
land Aug. 24 if things go as planned.
Late in 1976, communication with
the spacecraft will be lost for a month
because of the positions of the sun,
earth and Mars.

Project Viking will probably follow
on the heels of Soviet landers. There
are strong indications the Soviets will
land craft similar to Mars 2 and 3 in
the Martian southern hemisphere west
of Hellas in 1974. The results of these
missions could be an extra bonus for
Viking. Radar and atmospheric results
of Mars 3 have already been used in
selecting the Viking sites.

It appears that the Soviet 1974 land-
ers will not have life detectors aboard.
If life exists on Mars, it will probably
have to await discovery by Viking. O
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ANALYTICAL CHEMISTRY OF FLUO-
RINE—N. S. Nikolaev and others, transl.
from Russian by J. Schmorak—IPST (Hal-
sted Pr), 1973, 222 p., illus., $24. Monograph
summarizes the accumulated experience of
numerous laboratories.

ANNUAL REVIEW OF NUCLEAR SCI-
ENCE, Vol. 22—Emilio Segré, J. Robb
Grover and H. Pierre Noyes, Eds.—Annual
Reviews, 1972, 506 p., diagrams, $10. Arti-
cles review developments in colliding beam
accelerators, isospin impurities in nuclei, tran-
sition moments, Regge poles, and nuclear
applications in art and archaeology.

ARTHRITIS AND BACK PAIN—]. Craw-
ford Adams—Univ Park, 1973, 200 p., draw-
ings, $7.50. Defines and describes in simple
language what arthritis is, what forms it may
take and how successfully it may be treated.
Addressed to medical auxiliaries, as well as
the general reader.

BLOCK COPOLYMERS—D. C. Allport and
W. H. Janes, Eds.—Wiley, 1973, 620 p.,
illus. tables, $37.50. Comprehensive review
of the synthesis of all block copolymers in
terms of the various processes available, giv-
ing full attention to their unique properties,
present and potential applications.

THE CARNIVORES—R. F. Ewer—Cornell
U Pr, 1973, 494 p., 16 plates, drawings,
$21.50. Brings together in readable form a
wide range of information on the major
carnivore species of the world, deals with
the skeleton, anatomy of the soft parts, the
special senses, food-finding, social organiza-
tion, reproduction, classification and distribu-
tion of the living species.

THE COLLECTED WORKS OF LEO
SZILARD: Scientific Papers—Bernard T.
Feld and Gertrude Weiss Szilard, Eds.; fore-
word by Jacques Monod; introd. essays by
Carl Eckart and others—MIT Pr, 1973, 737
p., photographs, facsimiles, $17.50. Contains
biographical notes, published papers in
physics and in biology, documents relating
to the Manhattan Project, patents and dis-
closures.

EATING DISORDERS: Obesity, Anorexia
Nervosa, and the Person Within—Hilde
Bruch, M.D.—Basic Bks, 1973, 396 p.,

$12.50. Discusses obesity and self-inflicted
starvation from the psychiatrist’s point of
view and illustrates the closely related under-
lying problems with detailed case histories
from 40 years of pioneering work in treating
the emotional aspects of eating disorders.

ELITES & CHANGE IN THE KENTUCKY
MOUNTAINS—H. Dudley Plunkett and
Mary Jean Bowman—U Pr of Ky, 1973, 204
p., maps, graphs, tables, $11. Focus of study
1s on local leaders in isolated mountain com-
munities, probing the pattern and tensions
between the old ways of life in the region
and the encroachment of modern America.

THE ETIOLOGY OF ALCOHOLISM: Con-
stitutional, Psychological and Sociological
Approaches—Julian B. Roebuck and Ray-
mond G. Kessler—C. C. Thomas, 1973, 260
p., $11.95. Examines recent theories and
research data pertaining to genetic, physio-
logical and biochemical variables, the rela-
tionship of alcoholism to psychological
mechanisms, and to sociocultural and demo-
graphic variables.

THE FAILURE OF SUCCESS—Alfred J.
Marrow, Ed.—AMACOM, 1972, 339 p,
$10.50. Applies the findings of behavioral
studies to suggest changes in managerial

systems in order to encourage better job per-
formance by adopting new strategies of moti-
vation.

FIBRE-REINFORCED MATERIALS TECH-
NOLOGY—N. J. Parratt—Van Nostrand Rein-
hold, 1973, 190 p., illus., $21.50. Traces prog-
ress in the theory of reinforcement and its
practical development from conventional fibre-
glass plastics to the high-modulus laminates
and reinforced metals.

THE FIRST MEN—Editors of Time-Life
Books, (Little), 1973, 157 p., photographs
and drawings in color, maps, $7.95. Explores
the evidence and examines the theories based
on the fossil bones of Peking, Java and
Heidelberg finds of Homo erectus.

HUMAN ECOLOGY: Problems and Solu-
tions—Paul R. Ehrlich, Anne H. Ehrlich and
John P. Holdren—W. H. Freeman, 1973,
304 p., photographs, diagrams, tables, paper,
$4.75. A short, comprehensive introduction
focusing on the biological and physical as-
pects of man’s present problems, and on the
ways they might be solved.

INTERPERSONAL EXPLORATIONS IN
PSYCHOANALYSIS: New Directions in
Theory and Practice—Earl G. Witenberg, Ed.
—Basic Bks, 1973, 365 p., photographs, dia-
grams, $12.50. Emphasis is on discovering
the determinants of healthy psychic growth,
shifting research from the pathological to
the normal, the authors explore a wide range
of issues.

THE LIFE AND DEATH OF WHALES—
Robert Burton—Universe, 1973, 159 p., 14
plates, drawings, maps, $6.95. Examines the
anatomy, life cycles, food, and behavior of
the major species, the development of whal-
ing, and the decline of the whale population.

MAN BENEATH THE SEA: A Review of
Underwater Ocean Engineering—Walter
Penzias and M. W. Goodman—Wiley, 1973,
831 p., photographs, drawings, tables, $32.50.
Comprehensive treatment of the problems
man encounters as he extends his activities
to the undersea world, explores both aspects
of hardware and of bioscience.

MAN’S AGGRESSION: The Defense of the
Self—Gregory Rochlin—Gambit, 1973, 300 p.,
$8.95. Practicing psychiatrist analyzes and
reinterprets some of Freud’s important cases,
and uses his own clinical records to show
that aggression is a reciprocal part of man's
narcissism, his manner of neutralizing threats
to his vulnerable self-esteem.

THE MICROBIAL PRODUCTION OF
AMINO ACIDS—K. Yamada and others,
Eds.—Kodansha (Halsted Pr), 1973, 548 p.,
photographs, diagrams, tables, $29.50. Pre-
sents a survey, by Japan's leading scientists
in the field, of all essential aspects of the
synthesis and accumulation of amino acids
by microorganisms, discussing in detail the
producton of specific amino acids.

THE MICROBIOLOGY OF THE ATMO-
SPHERE—P. H. Gregory—Wiley, 1973, 2nd
ed., 398 p., color plates, diagrams, tables,
$27.50. Up-to-date and coherent treatment of
the principles of aerobiology underlying ap-
plications to plant pathology, hygiene, al-
lergy, palynology, and other phenomena of
long-distance dispersal and deposition pro-
cesses.

SCIENTIFIC KNOWLEDGE AND ITS
SOCIAL PROBLEMS—Jerome R. Ravetz—
Oxford U Pr, 1973, 449 p., paper, $3.95.
Scholarly and precisely reasoned account of
science evolving as a human, social activity.
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