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MARS OBSERVER HOPEFULLY 
BACK ON AN EVEN KEEL 

- Bevan French 

After a turbulent and traumatic year, Mars Observer 
appears to have settled into a steady progress toward 
its planned launch in September I 992. After spending 
the better part of a year in active study and reviews, 
NASA Headquarters and the Jet Propulsion Laboratory 
reached agreement on specific actions to control the 
severe cost growth problems that developed early in 
the year. The FY 1990 budget submitted by NASA, which 
will be sent to Congress in early January, establishes 
new funding levels for Mars Observer for the years 
between now and launch. 

Changes in Pllyload 

Because adequate funds could not be made available 
to deal with the entire cost problem, two major changes 
had to be made in the Mars Observer science payload: 

l. The Visual and Infrared Mapping Spectrometer 
(VIMS) was removed in order to reduce total mission 
costs. This action, which was taken reluctantly after 
it became clear that there was no choice, means that 
Mars Observer will not obtain the high-resolution 
surface spectral data that would have provided detailed 
information about global mineral compositions. Such 
data will be supplied in part by another instrument, 
the Thermal Emission Spectrometer (TES), but at a 
lower spatial resolution. 

2. The Altimetry investigation, to determine the 
global shape of Mars and its landforms, was descoped. 
The Radar Altimeter instrument originally selected was 
removed. To insure that the important topographic 
information is obtained by the mission, NASA is 
undertaking development of a lower-cost Mars 
Observer Laser Altimeter (MOLA) to fly in its place, if 
it can be developed for an additional $IO million. If 
this effort is successful, the instrument will provide 
accurate, high-resolution altimetry data, and virtually 
all the science goals of the original experiment will be 
obtained. NASA will review this effort in early 1989 
and will decide then whether to go ahead with the 
instrument. 
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International Cooperation Efforts 

There have been important changes outside Mars 
Observer as well, especially in the area of international 
cooperation. As a result of the U.S.-U.S.S.R space 
agreement signed last year, IO U.S.S.R Participating 
Scientists are being chosen for the Mars Observer 
mission, and IO U.S. Participating Scientists have been 
chosen for the U.S.S.R's Phobos mission, which is now 
enroute to a January arrival at Mars. 

A more ambitious effort, now being actively studied, 
involves using the Mars Observer Camera (MOC) to relay 
data from balloons that will be released into the . 
atmosphere of Mars by the U.S.S.R's Mars 1994 mission, 
which is planned to arrive at Mars just as Mars Observer 
is completing its mission. These balloons, drifting over 
the martian surface by day and resting on the surface 
at night, will obtain numerous high-resolution pictures 
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of the surface of Mars at different locations. Using the 
data storage capabilities of MOC will allow us to obtain 
several times as many images as would be possible 
otherwise. This effort will permit a closer study of Mars 
and will also obtain important data about the surface 
for planning future, and more ambitious, missions to 
the Red Planet. 

Essential Inventory Provided 

Despite the recent problems and the drastic measures 
needed to solve them, Mars Observer remains an 
ambitious, exciting, and important mi~sion. Even after 
the descoping, the payload still contains six instruments 
(seven if MOLA can be added) that will provide critical 
global information about Mars-its landforms, surface 
chemistry, atmospheric structure, and volatile transport. 
The data from Mars Observer will provide an essential 
inventory for understanding Mars as an operating planet 
and for planning the future study of Mars by both robots 
and human beings. ml 

MEVTV WORKSHOP ON EARLY TECTONIC AND 
VOLCANIC EVOLUTION OF MARS 

- Herbert Frey 

Although not ignored, the problems of the early 
tectonic and volcanic evolution of Mars have generally 
received less attention than those later in the evolution 
of the planet. Specifically, much attention has been 
devoted to the evolution of the Tharsis region of Mars 
and to the planet itself at the time following the 
establishment of this major tectonic and volcanic 
province. By contrast, little attention has been directed 
at fundamental questions such as "What were the 
conditions that led to the development ofTharsis?" and 
"What is the cause of the basic fundamental dichotomy 
of the martian crust?" It was to address these and related 
questions of the earliest evolution of Mars that a 
workshop was organized under the auspices of the 
Mars: Evolution of Volcanism, Tectonism, and Volatiles 
(MEVTV) Program. 

The Workshop on Early Tectonic and Volcanic 
Evolution of Mars was held October 5-7, 1988, on the 
eastern shore of Maryland at the historic Tidewater Inn. 
The number of attendees was about 50, and the setting 
and program provided ideal and welcome opportunity 
for ample discussion of both contributed papers and 
more general issues. · 

A fair question that had to be addressed was what 
is meant by "early Mars." For a number of reasons I 
consider early Mars as that part of martian history up 
through the Early Hesperian in Tanaka's 1986 
stratigraphy. At the boundary between the Early and 
Late Hesperian, martian geologic activity changed from 
more nearly global to progressively more concentrated 
at a few localities. Volcanism during the Early Hesperian 
was widespread; the eruption of the Lunae Planum age 
ridged iJlains are recorded throughout Mars. In later 
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Research Association under grant number NASW-4066 from 
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times volcanism is more confined to the prominent 
tectonic centers (Tharsis and Elysium) and to the 
northern plains. There is also some indication of climatic 
change at the boundary between the Early and Late 
Hesperian: Widespread runoff channels give way to the 
large, prominent but more localized outflow channels. 

What are some of the major problems that remain 
to be solved for early Mars? An incomplete and 
individual list might include: 

I. What was the origin and original extent of the 
crustal dichotomy of Mars? When was this dichotomy 
established? Was the primary process endogenic or 
exogenic? 

... widespread runoff channels 
give way to the large, 

prominent but more localized 
outflow channels. 
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2. Are the cratered highland and lowland plains 
actually compositionally distinct? Are both basaltic in 
composition? · 

3. What was the nature of early geochemical 
processes? How differentiated is Mars? Were there early 

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, 
LPI Publications Office, 3303 NASA Road One, 
Houston, TX 77058-4399. 
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surface-atmosphere interactions that were important? 
Has there been recycling of crustal material? 

4. What was the role of large and very large impacts 
in early crustal evolution? Did these do more than 
introduce topographic variations? Did they localize later 
tectonic and volcanic events? 

5. Was early mantle convection an important process 
in crustal evolution? Did convection cause subcrustal 
erosion? Did it provide for localization of heat sources 
in the crust, or contribute dynamic support early in 
the evolution of the major tectonic centers? 

6. How and why has martian volcanism changed with 
time? What was the origin of early highland volcanism 
and reason for its apparent early demise? What caused 
volcanic and tectonic processes to become localized 
later in martian history? · 

7. What were the nature and origin of early stresses 
in the crust? How old is the oldest faulting and was 
it only impact related or were other processes equally 
important? 

8. What led to the formation of the Valles Marineris 
system of large grabens? Why is there only one such 
system? When did the original faulting begin? What 
is the relationship of the Valles Marineris to Tharsis? 

9. What led to the development of Tharsis and 
Elysium? Why are there two (and only two) such 
prominent centers? Why is Elysium so "under-
developed" in comparison with Tharsis? 

IO. Were there major early excursions of the martian 
pole of rotation? Is the evidence for polar change really 
only climatic change? 

To send contributions via electronic mail, your 
modem should be set to either 300 or 1200 baud; 
to reach the I.Pl VAX dial 713 -486-8214 or 486-
9782. The username is "MAILBOX," the password 
is "I.Pl" (after _each entry hit RETURN). When the 
prompt "$" appears on your screen, type "MAIL" 
All contributions should be addressed to 
"SHARPTON." When you complete your message 
hit CTRL-2 and then type "EXIT''. in response to 
the prompt ">." When the symbol "$" returns to 
your screen, type "LOG" and then hang up. For 
electronic mail, any PC or terminal wiJl 
theoretically work; however, best compatibility is 
achieved by using or emulating a DEC terminal. 
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The above list is by no means complete, but does 
provide some idea of the large number of very 
fundamental questions about Mars that have their roots 
in the earliest history of the planet. The workshop did 
not address all of these issues, but many of these 
questions were the points around which the four half-
day sessions were organized. It is fair to say that no 
issues were settled as a result of the workshop, but 
approaches, progress, shortcomings, and new directions 
were laid out. Having raised the questions was 
important; it is clear that there is much we still do 
not understand about Mars (especially early Mars). It 
is equally clear that progress on some of these questions 
can be made, even with existing data and modeling 
approaches. 

Summaries of each of the four· sessions will be 
included in the upcoming LP! technical report, thanks 
to the efforts of the reporters who worked hard to keep 
up with the many questions and comments that 
characterized the discussion periods. It was perhaps 
these periods of discussion as much as the actual 
presentations that made this workshop so successful. II 

DUST ON MARS III WORKSHOP HELD 

-Steven Lee 

A MECA workshop, "Dust on Mars 111," was sponsored 
by NASA through the Lunar and Planetary Institute and 
held on September 21-23, 1988. The workshop was 
hosted by the University of Colorado's Laboratory for 
Atmospheric and Space Physics at the Stanley Hotel 
in Estes Park, Colorado; logistical and administrative 
support was provided by the LP! Projects Office. Two 
related MECA workshops, "Dust on Mars" and "Dust 
on Mars 11," were held at Arizona State University in 
1985 and 1986. 

The goal of this workshop wes to stimulate 
cooperative research on and discussion of dust-related 
processes on Mars and to provide valuable background 
information and help in planning of the Mars Observer 
mission. The workshop was organized to address the 
following general questions: 

1. How is dust ejected from the martian surface into 
the atmosphere? 

2. How does the global atmospheric circulation affect 
the redistribution of dust on Mars? 
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3. Are there sources and sinks of dust on Mars? If 
so, where are they and how do they vary with time? 

4. How many components of dust are there on Mars, 
and what are their properties? 

The program committee consisted of Phil Christensen 
(Arizona State University), Bruce Jakosky (University of 
Colorado), Steve Lee (University of Colorado), and Rich 
Zurek 0et Propulsion Laboratory). To address the 
questions posed above, the committee structured the 
workshop into four primary discussion sessions: ( l) dust 
in the atmosphere; (2) dust on the surface; (3) dust 
properties; and (4) dust observations from future . 
spacecraft missions. 

Thirty people attended the meeting and participated 
in the discussions. Of these, 23 made oral presentations 
of their dust-related research. The LPI technical report 
resulting from this meeting will provide a summary of 
the presentations and discussions and a compilation 
of the contributed abstracts. For a copy of this report, 
please contact the LPI Order Department at 713-486-
2 l 72. ii 

5 

253S42 

UPCOMING WORKSHOPS ANNOUNCED 

LPI-Sponsored MEVTV Workshop: 
Tectonic Features on Mars 

A MEVTV workshop on "Tectonic Features on Mars" 
will be held April 20-22, 1989 in Richland, Washington. 
The questions that will be addressed by this workshop 
include: 

l . What are the geometry and kinematics of tectonic 
features on Mars? , 

2. What do surface structures tell us about (a) the 
rheological or mechanical properties of the near-surface 
materials and (b) the extent, if any, to which the rheology 
or mechanical properties are influenced by the presence 
of ground ice, permafrost, or volatile-rich material? 
• 3. What can be inferred about the structure of the 

lithosphere and crust kinematic and mechanical models 
for the origin of certain structural features? 

The meeting will be broken down into the following 
topics: ( 1) extensional structures; (2) compressional 
structures; and (3) other structures such as strike-slip 
faults and their context. 

The sessions on extensional and compressional 
features will begin with general overviews via invited 
papers on planetary and terrestrial examples. 
Contributed papers will follow and, as with the previous 
workshops, participation from the floor will be 
encouraged. A field trip through the Yakima Fold Belt 
is planned for the third day of the workshop. This will 
give the attendees an opportunity to see the folded and 
faulted Columbia River Basalts. 

Further details on the meeting location will be 
included in the formal call for abstracts, which will be 
mailed to those who express interest in attending. Any 
questions about the workshop should be directed to 
Tom Watters at 202-35 7- l 45 7 or Matt Golombek at 
8 l 8-354-3883. 
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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 
;iddresses with your letter. 

MEVTV ELECTRONIC MAIL LIST 

In order to expedite the exchange ofinformation 
among the participants in the MEVTV Study 
Group, a list of electronic mail addresses is being 
compiled at the LPL 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: LPl::SHARPTON 

From BITNET -
To: SHARPTON96LPI.SPAN@JPL-VLSI.ARPA 

From Telemail (message sent to POSTMAN/ 
NASA)-
To: SHARPTON96LPI@AMES-IO.ARPA 

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, W'md, 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 
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. 



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. 
Lunar Planet. Sci. Conj 17th, 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. ( 198 7) Polar basal melting on Mars. 
J. Geophys. Res., 92, 9135-9152. (R) 

Greeley R. and Spudis P. D. ( 1981) Volcanism on 
Mars. Rev. Geophys. Space Phys., 19, 13-41. 

Greeley R. (1987) Release of juvenile water on 
Mars: Estimated amounts and timing associated 
with volcanism. Science, 236, 1653-1654. (R) 

Greeley R. ( 198 7) The role of lava tubes in 
Hawaiian volcanoes. In Volcanism in Hawaii, pp. 
I 589-1602. U.S. Geol. Surv. Pro( Paper I 350. 
(R) 

Mouginis-Mark P. J. (1987) Water or ice in the 
martian regolith: Clues from rampart craters 
seen at very high resolution. Icarus, 71, 268-
286. (R) 

Mouginis-Mark P. J. (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) 

~ouginis-Mark P. J. ( I 988) Geologic rationale for 
a Mars Rover/sample return mission to 
Northern Elysium Planitia. Submitted to Earth, 
Moon and Planets. (P) 

Mouginis-Mark P. J., Wilson L, and Zimbelman 
J. R. ( I 988) Polygenic eruptions on Alba Patera, 
Mars. Bulletin of Volcanology, in press. (P) 

Theilig E. and Greeley R. ( 1986) Lava flows on 
Mars: Analysis of small surface features and 
comparisons with terrestrial analogs. Proc. 
Lunar Planet. Sci. Conj. 17th, in J. Geophys. Res., 
91, El93-E206. . 

Wilson Land Mouginis-Mark P. J. ( 1987) Volcanic 
input to the atmosphere from Alba Patera on 
Mars. Nature, 330, 354-357. (R) 
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