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The Soviet Phobos Mission:
Link to the Study of Mars
- James B. Garvin
The upcoming Soviet Phobos mission promises not
only to provide an intensive study of the martian moon,
Phobos, but also to provide data relevant to future
exploration of Mars. By means of synoptic multispectral
observations, scientists may be able to distinguish
compositional differences between major surface units
that could be related to age or to variations in volcanic
or tectonic styles. These observations will set the stage
for the global, moderate-resolution observations of a
similar nature to be acquired by the U.S. Mars Observer
mission starting in 1993.

In addition, the spacecraft is capable of carrying and
deploying small lander (or hopper) spacecraft in in situ
probes.

Traditional Remote Sensing Techniques
The Mars observations phase of the mission will
commence when the spacecraft arrives at Mars in
January 1989. The spacecraft will be inserted into
elliptical orbits in the plane of the martian moon Phobos
(nearly the plane of the equator). The periapsis of the
martian orbit will be as low as several hundred km,
thus permitting moderately high resolution remote
sensing of the surface in much the same manner as
the u. S. Mars Observer.
Synoptic maps of the visible, near- JR, and thermal
IR reflections characteristics of the martian surface will
be acquired for a large area of the planet at low
resolution. Higher resolution (km or smaller) data will

An International Mission
The PHOBOS mission involves scientific observations
of Mars, Phobos, and the martian exosphere. This report
summarizes those aspects of the mission relevant to
the geology of Mars. The Phobos mission is organized,
launched, and designed by the Soviet Union, yet it is
a truly international undertaking with many instruments
from European partners. Approximately IO U.S.
scientists will be involved with the mission, and the
U.S. Deep Space Network will support some of the
tracking requirements.
From the perspective of planetary geology, the Phobos
mission marks a significant change in direction in the
Soviet exploration of the inner solar system. A new class
of advanced spacecraft has been developed with the
capacity to carry more scientific instruments than ever
before in the history of robotic planetary exploration.
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eventually this orbit will be circularized. The Phobos
encounters during April and May will involve a matching
orbit in which the spacecraft will drift across the Phobos
surface at an altitude of -so m for a period of -15 20 min. A laser ranging subsystem which is part of
the active laser mass-spectrometer experiment (LIMAD) will monitor the position of the spacecraft above
00000000000000000000000000000000000000

It may be possible to "sound"

through the inferred
thickness of the Phobos
regolith ...
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Phobos - Phobos is 18 x 27 km in size and orbits 6000 km
above the martian surface. The moon's major features are I 0km - diameter Stickney crater and the grooves radiating away
from the crater. Phobos would have been shattered if the object
creating Stickney had been only slightly larger. The grooves are
I 00-200 m wide, about 20 m deep, and attest to the seismic
disruption experienced by the satellite during the impact. The
orbit of Phobos is slowly decaying and calculations indicate that
the moon will strike the martian surface in about 50 million
years. (Viking mosaic P20776)

be acquired for a small portion of the planet during
the periapsis part of the Mars mapping orbit. Thermal
infrared observations in the region from 8- 12 µm
obtained with a scanning IR radiometer will be used
to study the thermophysics and silicate composition
of the surface. The visible and near- IR observations of
the surface will have an average resolution of - I km
during this phase of the mission (at periapsis) and - 7
km from an orbit at 6300 km (near to Phobos). There
will be 14 spectral bands from 0.4 to 1.1 µm, each
with 50 nm spectral resolution. The TERMOSCAN
thermal IR scanning radiometer will have 11 O m
resolution from low martian orbit (350 km altitude),
and - 2 km resolution from a 6300 km orbital altitude.
This instrument will have a 830 km swath from a high
altitude orbit.
After a few months in a Mars- oriented elliptical orbit,
the spacecraft will be placed into an elliptical orbit with
a 6300 km periapsis to match that of Phobos, and

the Phobos surface and will provide information to the
thrusters to control the hovering orbit. A three- channel
active microwave experiment called "GRUNT" will be
used to acquire both sounding and topographic data
for the Phobos surface. This instrument may be capable
of measuring the scattering and dielectric properties
of the martian surface at extremely low resolution (i.e.,
with hundreds ofkm spatial resolution) at a wavelength
of -60 cm (500 MHz frequency). It may be possible
to "sound" through the entire inferred thickness of the
Phobos regolith (:-S200m) with the lower frequency
channels (i.e., the 60 m wavelength channel).

Implications of the Phobos Observations
The emphasis on intensive study of the small martian
moon, Phobos, is a clearly justifiable one, if only on
the basis of the probability that Phobos represents a
captured asteroid of a carbonaceous chondritic type.
The detailed characterization of the surface of Phobos
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by means of surface landers, active remote observations
(i.e., microwave, laser, ion), and ultra-high resolution
multispectral imaging is unprecendented in planetary
exploration, and Phobos offers a well-suited target for
using such techniques in a study of a primitive solar
system body (without venturing as far as the asteroid
belt). If, in fact, the surface of Phobos has been plastered
by ejecta from large martian impact events, as has been
suggested by several researchers, it may be possible
to gain additional insights into the SNC emplacement
question, i.e., whether SNC-like materials have been
accreted onto the surface of Phobos by similar
processes as those which propelled such materials to
the Earth vicinity.
Further details of the Phobos- oriented observations
and their potential implications will appear in a future
edition of this periodical publication.

First Working Group
Meeting on Mars Volcanism
- Peter Mouginis-Mark
- Steve Baloga
The first MEVTV working group meeting on the
evolution of volcanism on Mars was held at the
University of Hawaii from June 28- 30, 1988. The working
group committee and organizers were Steve Baloga
0PL), Peter Mouginis-Mark (University of Hawaii), and
Ron Greeley (Arizona State University). Approximately
20 research scientists with interests in martian physical

NEWSLETTER CONTRIBUTIONS

In an effort to keep the Study Group informed
about the latest meetings, activities, and other
news relevant to MEVTV's goals and Mars in
general, contributions to the MEVTV Newsletter
are cordially invited. Contributions should be brief
and written in newsletter style. Submissions may
be either typewritten or transmitted as standard
ASCII text files either over the telephone or by
sending a standard DSDP diskette (along with a
hard copy of the article) to: MEVTV Newsletter,
LP! Publications Office, 3303 NASA Road One,
Houston, TX 77058-4399.

volcanology attended. The format of the workshop
consisted of formal presentations on current research,
less formal topical discussions, and three field trips to
local sites of volcanological relevance to Mars.
The working group focused on three scientific issues
relevant to a broader understanding of martian
volcanism:
• How did volcanism on Mars change over time?
• Was there explosive volcanism on Mars?
• What caused these changes?

Evidence for temporal change
The workshop started with a review of the theories,
conjectures, and speculations on the interpretation of
martian volcanic landforms based on Mariner 9 and
Viking images, as well as supporting information such
as IRTM and Earth-based radar data. A recurrent theme
for the presentations and discussions was to assess
the confidence we have about these contempora,y
theories and opinions.
It was generally agreed that there is abundant
evidence for temporal and/or spatial changes in
volcanism on Mars. For instance, the old highland
paterae possess eroded and channelized flanks that are
significantly different from the lava flows on the flanks
of the relatively young Tharsis Montes. The confident
identification of plains volcanism, particularly the
possible volcanic origin of the ridged plains on Mars,
remains problematic.
There is evidently a spatial diversity and temporal
variability in the styles of volcanism preserved in the
martian geologic record, which in turn have influenced
To send contributions via electronic mail, your
modem should be set to either 300 or 1200 baud;
to reach the LP! VAX dial (713)-486- 8214 or 4869782. The username is "MAILBOX," the password
is "LP!" (after each entry hit RETURN). When the
prompt "$" appears on your screen, type "MAIL."
All contributions should be addressed to
"SHARPTON." When you complete your message
hit CTRL- Z and then type "EXIT" in response to
the prompt ">." When the symbol "$" returns to
your screen, type "LOG" and then hang up. For
electronic mail, any PC or terminal will
theoretically work; however, best compatibility is
achieved by using or emulating a DEC terminal.
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A second current issue for which we lack adequate
terrestrial analog information concerns the possible
correlation between the qualitative geomorphology of
landforms (e.g., the heights of individual lava flows or
the slopes of entire volcanic constructs) and the
composition of both effusive and explosive volcanic
materials on Mars. Improvements in our interpretations
of the martian examples appear to be possible as new
topographic information on flow heights and local
slopes becomes available from photoclinometric
analysis of Viking images. However, it was generally
agreed that we lack sufficient information for
comparative studies with the Earth, and a wider variety
of terrestrial analogs (e.g., komatitic and basaltic
andesite lavas and basaltic ignimbrites) needs to be
investigated.
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Ufysses Patera-The lower flanks of this volcano, including
portions of the impact craters, have been buried by the material
that makes up the surrounding plains. The superpositiona/
relationship indicates that the plains were emplaced subsequent to
both the volcano and the large impact craters on the volcano. The
plains are likely made up of lava supplied from the Tharsis Montes
that flo wed down the sides of the broad uplift associated with the
Tharsis shields. Both the plains and the volcano are cut by a
graben, indicating tectonic activity subsequent to the emplacement
of the plains. (J°N, 12 l° W, Viking Orbiter frame 49885, shading
corrected version)

the quantity and form of volcanic products. Volcanic
evolution appears to have been accompanied by spatial
changes, such as a migration or concentration of
volcanic activity. Moreover, the evolution of volcanism
took place on many scales ranging from the scale of
secondary features on lava flows (e.g. tens of meters)
to the "continental scale" characterized by the radius
of Mars.

Issues requiring additional analog information
Several aspects of martian volcanism were identifed
for which the current level of understanding is
inadequate. One such issue is the identification and
interpretation of ignimbrites. Although martian
ignimbrites are a real possibility, the Earth provides us
with no unmodified, pristine Mars-scale analogs on
which to base our image interpretations of candidate
martian landforms.

... a wider variety of
terrestrial analogs (e.g.,
komatitic and basaltic
andesite lavas and basaltic
ignimbrites) needs to be
investigated.
00000000000000000000000000000000000000

Other topics of debate at the workshop centered on
the cause(s) of the temporal/spatial changes in
volcanism, i.e., possible changes in magma chemistry;
volatile distributions and inventories as a function of
geologic time; the consequences of different tectonic
settings and regional stress fields; and other boundary
conditions.
Several previously untried methods for tackling the
above set of problems were also discussed at the
workshop, and the working group felt that these ideas
are likely to form the basis of martian volcanological
research over the next 6-12 months. Some examples
include:
I . Correlating Viking Lander geochemical data with
the distribution ofposssible ignimbrite deposits in order
to provide a constraint on magma chemistry and, hence,
resolve the issue of basaltic or silicic ignimbrite-forming
eruptions on Mars.
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2. Further analysis of the dual-polarization Earthbased radar data, along with Viking photometric
information, for the ridged plains may provide surface
roughness constraints that support (or refute) a flood
lava origin for these materials.
3. Detailed mapping of the flanks of the highland
paterae, which may resolve whether the channels on
these volcanoes were water-carved or were formed by
volcanic density currents, thereby providing constraints
on the degree of explosivity and the local short-term
climatic effects of these eruptions.

Opinions and assessments of these scientific issues
will be available in a post-working group report. This
report will also discuss the most promising avenues
of new research that were identified at this meeting.
In addition, preliminary planning is underway for a larger
follow-on meeting on the evolution of martian
volcanism for the entire MEVTV program to be held
in mid- 1989. We hope to provide more details on this
meeting in the next issue of the MEVTV newsletter. ii

UPCOMING WORKSHOPS ANNOUNCED
Second MEVTV Workshop:
"Early Tectonic and Volcanic Evolution of Mars"

Tectonic Features on Mars
Working Group Objectives

The second workshop under the MEVTV Program
will be held October 5- 7, 1988, at the Tidewater Inn
in Easton, Maryland. Entitled "Early Tectonic and
Volcanic Evolution of Mars," the program will feature
about 30 contributed and invited papers spread over
two and one-half days, with ample discussion time built
into the program. The intent is to encourage
participation from the floor; attendees who did not
submit formal abstracts are invited to bring a slide or
two if they have specific items relevant to the meeting.
The program will consist of approximately five
sessions, the topics for which include:
• origin and nature of the martian crustal dichotomy;
• crustal differentiation and early volcanism;
• ridge and fracture tectonics;
• conditions leading to the formation of Tharsis,
Elysium, and other major tectonic structures;
and
• general syntheses and evolutionary models.
Detailed information about pre-registration and other
logistics will be provided in the third mailing for the
workshop. If you have any questions or desire addtional
information about this workshop, call the Lunar and
Planetary Institute: Pam Jones at 713- 486-2150 or Buck
Sharpton at 713- 486- 2111.

A working group has been formed to focus on
questions related to the kinematics and mechanics of
tectonic features on Mars. The members of the working
group are Matt Golombek 0et Propulsion Laboratory)
and Tom Watters (Smithsonian Institution}, chairmen;
Jayne Aubele (Brown University); Randy Forsythe
(Rutgers University); Jeff Plescia (NASA); Maria Zuber
(NASA Goddard· Space Flight Center); Ken Tanaka
(USGS, Flagstaff); Rich Schultz (NASA Goddard Space
Flight Center); and Ted Maxwell (Smithsonian
Institution). Relevant questions and issues identified by
the working group thus far include:
What are the geometry and kinematics of tectonic
features on Mars?
What do surface structures tell us about: ( 1) the
rheological or mechanical properties of the nearsurface materials, and (2) the extent, if any, to which
the rheology or mechanical properties are influenced
by the presences of ground ice, permafrost, or volatile
rich material?
What can be inferred about the structure of the
lithosphere and crust through kinematic and
mechanical models for the origin of certain structural
features?
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A workshop is planned for sometime in late April
or early May of 1989. The location has not yet been
determined. Anyone involved or interested in such
research is welcome to participate.
For additional information, contact:
Tom Watters
Center f or Earth and Planetary Studies
Room 3101-B
National Air and Space Museum
Smithsonian Institution
Washington, D.C. 20560
EMAIL: NASEPOO3%5IVM.BITNET
or
Matt Golombek
Jet Propulsion Laboratory
California Institute oJTechnology
Mail Stop 183-501
4800 Oak Grove Dr.
Pasadena, CA 9 1109
EMAIL: MGOLOMBEK/NASAMAIL

Fourth International Conference on Mars
The Fourth International Conference on Mars will be
held in Tucson, Arizona, on January I 0-13, 1989. Major
objectives of this conference will be to summarize what
is thought to be fairly well known at the beginning of
a new era of spacecraft exploration and to focus
discussion on areas of uncertainty. A parallel objective
is to provide an arena for discussion and stimulation
which will facilitate concentration of the observations
and analysis of upcoming missions. To this end, the
intended goals of the conference are to summarize
those aspects that are known with reasonable
confidence, to identify the key points at which
interpretations diverge, to discuss the implications of
alternate interpretations, and to identify key future
measurements.
The four-day conference will be organized to allow
time for review presentations on most important areas
of Mars science, papers contributed orally, and poster
presentations. An important outcome of the conference
will be the production of a source and text book on
Mars, planned to be published by the University of
Arizona Press as a part of the Space Science Series.

The conference is being cosponsored by the American
Geophysical Union and the Geological Society of
America.
For further information or to express interest in
attending the conference, contact:
Hugh Kieffer

U.S. Geologic Survey
2255 N. Gemini Dr.
Flagstaff, AZ 8600 l
Phone 602-527-7015
Span ASTROG::HKIEFFER

PARTICIPATION IN THE MEVTV STUDY GROUP
An invitation is extended to join the MEVTV
Study Group. If you are conducting research that
you consider relevant to the goals of MEVTV but
are funded via other sources and would like to
join the Study Group, please let us know. Simply
write to the Steering Committee through the LP!
Projects Office outlining the nature of the relevant
research so that your name will be added to the
mailing list. Please include your electronic mail
addresses with your letter.

MEVTV ELECTRONIC MAIL LIST
In order to expedite the exchange of information
among the participants in the MEVTV Study
Group, a list of electronic mail addresses is being
compiled at the LP!. Several nodes now exist that
facilitate the transmittal of mail between
networks. Along with the list of mail addresses,
LP! can provide a list of examples showing how
to communicate between various networks. If you
would like to be included on the MEVTV electronic
mail list, simply send a message to Buck Sharpton
containing your mail addresses. The following
examples show how to send a message to LP!
via three separate networks.
From SPAN To: LP!:: SHARPTON
From BITNET To: SHARPTON%LPI.SP AN@JPL- VLSI.ARP A
From
Telemail
(message
sent
POSTMAN/NASA)To: SHARPTON%LPl@AMES-IO.ARP A

to

,.

7

MARS REPRINTS/PREPRINTS
AVAILABLE THROUGH THE LPI

A Mars preprint/reprint distribution service,
started during the MECA Study Project, will be
continued as part of the MEVTV Study Project.
Any paper whose scope is encompassed by the
research objectives of the MEVTV Study Project,
and whose authorship includes at least one
member of the Study Group, is a candidate for
distribution. Preprints (one unstapled copy) should
be submitted in their final form. All duplication
will then be provided by the LPL Reprints should
be supplied in quantity (preferably at least 20
copies) by the author. As new papers are received,
their titles will be added to the list of available
publications. Requests for copies should be
addressed to the Editor.
Current Holdings: (R) - reprint, (P) - preprint
Burns, R. G. ( 198 7) Ferric Sulfates on Mars, Proc.
17th Lunar Planet. Sci. Conj in J. Geophys. Res.
91, E570-E574. (R)
Burns, R. G. ( 1988) Gossans on Mars,Proc. Lunar
Planet. Sci. Conj 18th, pp. 713- 721. (R)
Clifford, S.M. ( I 98 7) Polar basal melting on Mars,
J. Geophys. Res. 92, 9135-9152. (R)
Greeley, R., and P. D. Spudis (1981) Volcanism
on Mars, Rev. Geophys. Space Phys. 19, 13-4 I.
Greeley, R. ( 198 7) Release of juvenile water on
Mars: Estimated amounts and timing associated
with volcanism, Science 236, 1653-1654. (R)

MARS SLIDE SETS AVAILABLE
Volcanoes on Mars. This slide set is the first in the
new series on Mars. A total set of 20 slides, it contains
some of the best examples of Viking Orbiter images
that include constructional volcanic landforms. Almost
half of the slides deal with the large shield flows on
the flanks of the volcanoes.
Stones, Wind, and Ice: A Guide to Martian Impact
Craters. This set of 30 slides, compiled largely from
Viking Orbiter and Lander images, illustrates both the
diversity of impact craters on Mars and the significance
of these features in understanding the geological

Greeley, R. ( 198 7) The Role of Lava Tubes in
Hawaiian Volcanoes. In Volcanism in Hawaii, pp.
1589-1602. U.S. Geological Survey Professional
Paper 1350. (R)
Mouginis-Mark, P.J. ( 198 7) Water or ice in the
martian regolith: Clues from rampart craters
seen at very high resolution, Icarus 71, 268-286.
(R)

Mouginis-Mark, P.]. ( 1988) Recent water release
in the Tharsis region of Mars, submitted to
Icarus. (P)
Mouginis-Mark, P. J. (1985) Volcano/Ground Ice
Interactions in Elysium Planitia, Mars, Icarus 64,
265-284. (R)
Mouginis-Mark, P.]., L. Wilson, and J.R. Zimbelman
( I 98 7) Polygenic eruptions on Alba Patera, Mars:
Evidence of channel erosion on pyroclastic
flows, submitted to Bulletin of Volcanology. (P)
Theilig, E., and R. Greeley ( 1986) Lava Flows on
Mars: Analysis of small surface features and
comparisons with terrestrial analogs, Proc. 17th
Lunar Planet. Sci. Conj, in J. Geophys. Res. 91,
El 93-E206.
Wilson, L., and P.]. Mouginis-Mark (198 7) Alba
Patera, Mars: Volcanic input to the atmosphere,
submitted to Nature. (P)
Wilson, L., and P. J. Mouginis-Mark (1987) Volcanic
input to the atmosphere from Alba Patera on
Mars, Nature 330, 354-357. (R)

evolution of this complex planet. Many of the landforms
produced by the interaction of the cratering process
with the martian environment are seen virtually
nowhere else in the solar system. Impact craters also
provide a means of deducing the sequence and timing
of events that have shaped the Martian surface.
These slide sets are sold through the LPI Order
Department; requests for prices or additional
information should be directed to: Order Department,
Lunar and Planetary Institute, 3303 NASA Road One,
Houston, Texas 77058.
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