






VENUS From Page 3

Earth's volume shows evidence of having been ac- do not see such features on Venus.
tive, but not today.

What is surprising about this difference, is that the
Earth and Venus are the closest planets to each other
in the solar system, and their mean solar distance is
similar. The mean radius, density of Venus and
hence volume and mass are basically the same as
Earth's. But the rotation period is different: a retro­
grade 243 days. We have the moon, but Venus has no
satellites. Other major differences from Earth are a
mean surface temperatureof743°K (about 450°C), a
surface pressure 90 times that of the Earth and no
measurable magnetic field on Venus.

Dr. Williams then continued by describing
theVenusian gravitational field. On Earth, the high,
less dense (granitic) areas have crustal roots and float
like icebergs. The low lying, denser, oceanic crust,
is thinner than the continental crust. These differ­
ences cancel out the gravity effect ofchanges in mass
due to elevation differences and so tend to produce
no net gravity anomaly. On Venus, however, one

See VENUS, Next Page

Only recently have we been able to penetrate the
thick sulfuric acid and sulfur dioxide cloud layer that
surrounds Venus, by using radar images from Soviet
and United States spacecraft. If we use an image of
the Earth, degraded to the resolution of images we
have for Venus, to look at the Earth, we can see aclear
demarcation between continents and ocean basins.
On the Earth, we see that in the middle of ocean
basins there are ridges. This is where crust is being
created, and is pushing the continents apart in the
Atlantic. In the Pacific, material is being subducted
at the edges oftheplates, forming the obvious trenches.
These features are among the most striking features
ofour planet. We must have these features present to
have Earth style plate tectonics. The ridges represent
hot material which tends to be lighter and less dense,
and hence forms long systems of ocean ridges. We

There is good reason for a correlation such as this.
The main source of heat in a planet today is the decay
of radioactive elements in its interior. We believe
that the abundance of radioactive material is similar
for all the planets in the solar system, and is propor­
tional to the volume of the planet. The implication of
this is that the amount of heat produced by radioac­
tive decay is proportional the volume of the planet,
which is proportional the radius of the planet cubed.
On the other hand, the ability of a planet to release
heat is proportional to the surface area of the planet,
which is proportional to the radius squared. The The potassium-uranium ratio, spectral data and plan-
result is that a small planet mainly loses heat by etary models indicate thattheradiogenic heat sources
simple conduction to the surface. Volcanism is a are indeed similar in abundance to those on Earth.
more efficient way to remove heat from the interior. However, Argon 40 is produced by the breakdown of
The most efficient way to lose heat that we know potassium 40 in the interior of a planet. The abun-
about is plate tectonics - a system of moving plates, dance of Argon 40 in the atmosphere ofVenus is only
with material coming out at the mid ocean ridges, about 30% that of the atmosphere of Earth which
spreading out, cooling as it moves and then getting indicates that the interior of Venus is not releasinK

--1----_

subducted back into the interior at the margins of the the material from the interior as efficiently as Earth
plates (in subduction zones). This is the major does.
mechanism of heat loss from the Earth, almost like a-- - - - -
boiling pot of water. However, Venus is about the Hypsommetricpeaks (graphs ofpercent ofarea com­
size of the Earth, yet does not show evidence of pared to the elevation) are a measure of topography.
continuing, Earth-style tectonics. On Earth we see 2 peaks, one for the granitic (less

dense) continents - between 2 and 4 km above sea
level, and one for the more dense (basaltic) ocean
floor - between 0 and 2 km below sea level. The
reason for this is the difference between continental
crust and ocean crust. On Venus we see one smooth
peak. Most of the surface of Venus is concentrated
between a very narrow range ofelevation. There are
a few very high mountains on Venus, and some low
lands, but these are exceptions.
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VENUS From Previous Page

sees a positive gravity anomaly from the highlands
and a negative gravity anomaly from the low lying
areas. One way to support a high gravity anomaly
from the mountain areas would be for the lithosphere
to be thick and rigid enough to support it. Another
would be material flowing fast enough to hold a high
standing area up, but the gravity anomaly associated
with it is quite deep; so we cannot see it as clearly.
We see that the topography on Venus is uncompen­
sated, that there is not compensation right below it,
and we find a high gravity signature. On the Earth the
topography is, for the most part, compensated.

The lack of a magnetic field on Venus is a major
difference between Earth and Venus. Earthquake
seismic data and the density of the Earth have led
scientists to believe that the core consists mostly of
iron and nickel. This core is solid at the center, and
has a liquid outer layer. Although the phenomenon
is not well understood on Earth, models ofthe Earth's
magnetic fielq that we have now indicate that con­
vection of the liquid outer core around the solid inner
core is producing a magnetic field, and that this
movement is being driven by the freezing out of the
solid inner core. So that with time, the inner core is
getting larger; the Earth is cooling down. The freez­
ing of the inner core is providing the energy to drive
the convection, which is providing a dynamo, which
generates the Earth's magnetic field.

On Venus, continued Dr. Williams, we do not know
anything about the temperatures of the interior of
Venus. But if we imagine that there is not any inner
core on Venus, there may not be enough energy to
drive a dynamo and generate a magnetic field. Thus
Venus may be hot enough in the interior, and at
slightly lower pressure because Venus is slightly
smaller than Earth, so that a solid core cannot form.
In fact, the pressure at the center ofVenus is less than
the pressure at the innercore - outer core boundary on
Earth.

But why doesn't Venus have plate tectonics, as does
Earth? The main material on the surface of the Earth,
and that which forms the ocean floors of Earth is
basalt. With depth, and increased pressure, this
material will undergo a phase change into a new

material called eclogite which is much denser than
basalt, and somewhat denser than the surrounding
mantle (the layer underlying the crust). When this
process occurs in a subducting plate, the increased
density will contribute to pulling the slab down. If
you start out at a much higher temperature, say at
450°C as on Venus, this transition may not occur
soon enough, and this force for driving subduction
may be lost. Another possibility is that the lithos­
phere of the Earth has a very efficient way ofcooling
as it moves along the bottom of the ocean. The ocean
water is close to O°C and sucks the heat out of the
ocean floor. When the slab reaches a low enough
temperature, it will be dense enough to begin sinking
down into the mantle. On Venus, perhaps the litho­
sphere is just not cooling fast enough to begin sub­
ducting. Another possibility derives from the fact
that urilike Earth, Venus has no water. Water makes
the rocks weaker, softer and lowers their melting
point. Thus the lack of water may be preventing the
plates from bending at the plate boundaries, and so
preventing subduction. Also on the Earth, we have
a layer beneath the lithosphere called the
aesthenosphere. This is where the material is hot
enough that it is softer than the lithosphere above it.
A less popular explanation is that the aesthenosphere
may provide a lubricating zone on which the overly­
ing plates may slide across the mantle until they are
cool enough to subduct, and that water may be
required for the aesthenosphere to exist. The plates
on Venus could be stuck.

So how is Venus losing heat? And how do you
explain the topography that we see on Venus? One
idea is localized heating at the core mantle boundary,
with melting which forces its way to the surface,
Hawaii style, but without overlying plate motion.
Another possibility is that there may be convection
below the surface, even though the lithosphere is not
moving. There may be a downwelling, dragging
lighter materials down, which could be causing the
gravity anomaly. (Closer to the surface, it would
cancel out the gravity anomaly.) Finally, maybe just
the bottom parts of the plates cool sufficiently to
break off and fall into the mantle, so that there may

See VENUS, Next Page
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VENUS From Page 3

be vertical plate motion on Venus, rather than the
horizontal motion seen on Earth.

Dr. Williams showed Venera lander photos taken in
the Beta Reggio area, and pointed out the broken up
pieces of the surface, showing that we do see some
sort of weathering on the surface, even without
water. Flat, plate-like features which look like basal­
tic lava flows suggest that there may be active vulca­
nism at the lander site. The Venera lander site
appears to be most like a terrestrial shield volcano.

By combining Venera images and Pioneer altimetry
data and using the newer Magellan images Dr. Wil­
liams then gave us a geological tour of the surface of
Venus. Of special note were the largest highland
area, Aphrodite Terra and the highland area, Ishtar
Terra showing compression, steep scarps, the very
high Maxwell Montes and calderas with huge lava
flows.

The age of features on a planet is estimated by
counting impact craters. This is problematic on
Venus, because only the larger bodies can penetrate
the thick atmosphere of Venus. Thus statistics based
on crater counts are of lesser quality than for other
planets with a less dense atmosphere. However,
craters do occur, and are generally in a pristine
condition. This situation differs from that on Earth
where even recent craters are eroded to the point
where they are extremely difficult to recognize.
However, best estimates suggest that the oldest ob­
served features are no more than 500 million years
old, so that some sort of resurfacing is occurring on
Venus.

Drawing our attention to evidence of more viscous
flows than basalt, Dr. Williams noted that these
features indicate that there is some reworking of
material producing more viscous magmas, similar to
those that are produced in subduction zones. Dr.
Williams also showed tensional features and pre­
sented the model that plumes cause upwelling to
form highlands and downwelling to form the low
lyingareas. While there is notevidence ofEarth style
plate tectonics, there is significant distributed defor­
mation of the surface. It appears that , unlike on
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Earth, somehow the mantle flow is directly con­
nected to what is happening on the surface of Venus.
The high surface temperatures may be responsible
for a very thin lithosphere; certainly, he said, they are
responsible for the fact that there is no water on
Venus.

Dr. Williams ended his talk by listing some of the
major still unanswered about Venus. These include
the following: How active is Venus today? We don't
have proof of active volcanism, but we see what
looks like active volcanism, and we see much stretch­
ing and compression; so something is going on.
Other questions are what supports the high areas of
Venus, what is the temperature distribution inside
the planet and how is internal convection related to
the surface features. A most interesting question
with possible environmental implications for the
Earth, is when and under what circumstances, did
Earth and Venus diverge.

Star Dust To Have New Editor
by Nancy Byrd

As of the September issue, Star Dust will have a new
editor. She is Nicoletta Stephanz, and she comes to
this post with considerable desk top publishing expe­
rience. Submissions should be made to her on floppy
disks, preferably 3 1/2 inch disks, as the target com­
puter will be a Macintosh. Microsoft Word,
WordPerfect and other word processing documents
can be accomodated without loss of formatting
information. Tabular data is best submitted in a tab
or comma delimited format. Using spaces to sepa­
rate tabular data is problematic, as the spaces must
changed to tabs for publication, and lining up the
columns can be difficult. She does not have access
to a modem. Disks that are submitted will be re­
turned, within a month or two. As before, material is
due by the 15th of the month. Contact information
for the new editor is

Nicoletta Stephanz
1737B Q Street NW #B2
Washington, DC 20009
Phone: 202/332-7756



NASM Thanks NCA for support
on Astronomy Day '92

Cheryl Bauer of the National Air and Space Museum
has written NCA thanking us for participation Jay
Miller, Jim Roy and Dan Costanzo in Astronomy
Day on May 9th. She writes,
"I would like to take this time to thank NCA for their
support for the National Air and Space Museum's
Astronomy Day "92 events on May 9th. Jay Miller,
Jim Roy and Dan Constanzo have always been here
whenever we need them. Both Jim and Jay have been
volunteers for the Albert Einstein Planetarium for
several years, and are a necessary part of our very
small staff. May 9th proved yet again that NCA can
be depended on to share astronomy with the general
public. We hope that we can continue to count on
NCA in the future for public events, as well as
additional joint projects dreamed up." - Congratula­
tions for the good work, guys!

STAR ATLAS From Page 3

asteroids have orbits that are more inclined to the
ecliptic than the Moon. Atlases such as these are used
for preparing finder charts for locating and observing
specific objects.

The data he started with were magnetic tapes of the
SAO and AGK3 star catalogs, provided to him by the
Stellar Data Center at Strasbourg, France. He con­
verted the catalog data to epoch 2000 by applying the
precession to the 1950.0 positions from the source
catalogs. Then all the stars brighter than magnitude
8.5 and within his zodiacal zone (within 25 degrees
of the zodiac) selected for a given map. He cannot
guarantee that all stars brighter than magnitude 8.5
are actually on the map, only that all stars in the SAO
and the AGK3 are included. He did notice a bright
star in the AGK3 (magnitude 5.2) which he could not
find in the SAO or any other catalog, possibly an
erroneous entry in the AGK3.

The maps are 24plots ofthe regions along the ecliptic
and 3 maps of clusters, the Pleiades, the Hyades, and
the Praesepe. The sizes of the dots represent the
magnitudes in a continuous way, so that dots for stars
of magnitude 3.3 have a slightly smaller diameter

Classified:

Novelist Norman Maynard is looking for a
professional astronomer who would be will­
ing to share his expertise to provide informa­
tion to be used in his upcoming novel. He can
be reached at 410/956-2314.

NCAneeds people with some scientific knowl­
edge to review the lectures at the monthly
meetings. If we could get 10 volunteers, no
one would need to perform the task more than
once per year. Please contact Nancy Byrd,
phone: 703/978-3440 if you would be willing
to do even one review.

than those of stars magnitude 3.4. Constellation
boundaries and individual star descriptions have
been done in accordance with the Yale Bright Star
catalog and A. Becvar's Atlas Coeli, Skalnate Pleso.

Preparing this atlas took considerable time and ef­
fort. Now that he has finished, however, Mr. Feret
has had difficulty finding a print shop capable of
reproducing the atlas without introducing "copier
stars", the specks and flecks we are accustomed to
find in our copied documents. For most of us, this is
no more than a nuisance, but this is a disaster for a
stellar atlas. He has made a few copies by printing
them separately. Ifyou are interested in this catalog,
you may contact:

Mr. Blazej Feret
POBox 203
90-980 7
Poland

A sample, undoubtedly with "copier stars", is repro­
duced on page 10.

Page 7



Excerpts from The IAU
Circulars
by R.N. Bolster

1. May 1 - D. Rabinowitz, University of Arizona, reported
the discovery ofa comet (1992h) of 19th magnitude near the
ecliptic in Virgo by the moving-object detection software on
the Spacewatch telescope at Kitt Peak. The object has been
named Comet Spacewatch.

2. May 3 - W.A. Bradfield, Dernancourt, Australia, discov­
ered a comet (l992i) of 10th magnitude in Cetus..

Comet Comments: Discovered on October 6, Comet Shoe­
maker-Levy (1991al) is fmally approaching perihelion. It is
not expected to be bright, perhaps mag. 6 to 7 at best. It will
be circumpolar from the end of May until mid-July, passing
under the pole at the end ofJune, and during that period can be
observed all night. The following ephemeris covers the best
periods for morning and evening observation when the Moon
does not interfere. These positions are for the time at the
beginning orend ofastronomical twilight. First well above the
horizon in the northeast, the comet moves to the north, then
northwest, and finally toward the horizon in the west. After
crossing the bowl of the big dipper (July 11 to 13) it will be
closest to the Earth about the 14th. As it recedes it will pass
west ofComaand eastofDenebola. See also p. 706 of the June
Sky and Telescope.
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+6815
+7024
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+7445
+7643
+78 9
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+4449
+40
+3522
+3056
+2644
+2248
+19 7
+1542
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+5442
+56 5
+5733
+59 7
+6046
+6232
+7816
+7837
+77 38
+7520
+72 4
+68 6
+6341
+5858

R.A
230.2
246.7
3 8.7
339.1
421.9
521.4
636.6
755.0
91.0
1136.7
1143.0
1148.0
11 52.1
11 55.5
11 58.3
120.6
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Comet Shoemaker-Levy (l991al)

Epoch of Perihelion: 1992
Arg. of Perihelion: 145.2242
Long. of Asc. Node: 49.0506
Inclination: 113.5019
Perihelion Dist. .836525
Eccentricity: 1

Morning, Sun at -18 degrees.

1992 UNIV.
DATE TIME R.A
6/2 7 50 1 33.2
6/4 749 137.2
6/6 748 141.7
6/8 747 146.9
6/10 746 1 52.8
6/12 745 1 59.9
6/28 748 528.9
6/30 7 49 645.3
7/2 751 8 3.1
7/4 752 9 7.2
7/6 754 953.8
7/8 756 10 26.7
7/10 758 10 50.1
7/12 8 0 11 7.2

Evening, Sun at -18 degrees.

1992 UNIV.
DATE TIME
6/18 235
6/20 236
6/22 236
6/24 236
6/26 236
6/28 236
6/30 236
7/2 235
7/4 234
7/18 224
7/20 221
7/22 219
7/24 217
7/26 214
7/28 211
7/30 29
8/1 26
8/3 23

PageS

Terms:
R.A, Dec.: Right ascension and declination.
Delta, r: Distance of comet from Earth and Sun, in AU.
SUN ELONG: Angular distance from the Sun.
h, Az: Altitude above the horizon, azimuth from north toward east.
ml: Predicted brightness - can be considerably in error.

/
On Opposite Page:

Map of Grazing Occultations in the
Washington Area, Summer 1992





Map 17 from The Zodiacal Sky Atlas 2000.0
(See Astronomy and Personal Computers, page 2.)
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National Capital Astronomers, Inc.
is a non-profit, public-service corporation for advancement of
the astronomical sciences and is the astronomy affiliate of the
Washington Academy ofSciences. For information, call NCA:
(301) 320-3621.

SERVICES AND ACTIVITIES:
A Forum for dissemination ofthe statusand results ofcurrent

work by scientists at the horizons of their fields is provided
through the monthly NCA Meeting. (See monthly Stardust
for time and location.) All interested persons are welcome;
there is no charge.

Expeditions frequently go to many parts of the world to
acquire observational data from occultations and eclipses
which contribute significantly to refinement of orbital
parameters, the coordinate system, navigation tables and
timekeeping. Other results of this work under continuing
study include the discovery of apparent satellites of some
asteroids, discovery of apparent small variations in the
solar radius, and profiles of asteroids.

Discussion Groups provide opportunities for participants to
exchange information, ideas, and questions on preselected
topics, moderated by a member or guest expert.

Publications received by members include Sky & Telescope
magazine and the monthly publication of NCA, Star Dust.

The NCA Public Information Service answers many as-

tronomy-related questions, provides predictions of the
paths and times of eclipses and occultations, schedules of
expeditions and resulting data, assistance in developing
programs, and locating references.

The Telescope Selection, Use, and Care Seminar, held an­
nually in November, offers the public guidance for those
contemplating the acquisition of a first telescope, and
dispels the many common misconceptions which often
leads to disappointment.

Working Groups support areas such as computer science
and software, photographic materials and techniques, in­
strumentation, and others.

Telescope-Making Classes teach the student to grind and
polish, by hand, the precise optical surface that becomes
the heart of a fine astronomical telescope.

NCA Travel offers occasional tours, local and world-wide,
to observatories, laboratories, and other points of interest.
NCA sponsored tours for comet Halley to many parts ofthe
southern hemisphere.

Discounts are available to members on many publications
and other astronomical items.

Public Programs are offered jointly with the National Park
Service, the Smithsonian Institution, the U.S. Naval Ob­
servatory, and others.

PLEASE ENROLL ME IN NATIONAL CAPITAL ASTRONOMERS MEMBERSHIP

[ ] Regular ($38 per year) Each regular membership receives Sky & Telescope & Star Dust.
[ ] Junior (Only open to those under age 18) Date of birth: -'- _

Junior members pay a reduced rate and may elect not to receive Sky & Telescope.
[ ] Sky & Telescope and Star Dust. ($25 per year)
[ ] Star Dust only ($10 per year)

Last nameFirst name
-------- ------ ------------ (->-----

Telephone

Street or Box Apartment City State Zip

If family membership, list names of additional participating immediate family members in same household, with
birthdates of all those under 18 years old: _

Note: If you already subscribe to Sky & Telescope, please attach a recent mail label, or indicate the expiration
date: . A prorated adjustment will be made. Make check payable to National Capital Astrono-
mers, Inc., and send with this form to:

Leith Holloway 10500 Rockville Pike Apartment. M-IO, Rockville, MD 20852.
The following information is optional. Please indicate briefly any special interests, skills, vocation,
education, experience, or other qualifications which you might contribute to NCA
Thank you, and welcome!
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Getting to the NCA Monthly Meeting

East-West Highway
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Clinical Center rila LJ

Enter building 10 from North,
main entrance; pass through the
double doors to the bank of
elevators. Go to the 14th floor.
The meeting will be held in the
auditorium.,--.-------. ~ "
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Numbei'is3()1/320SS621; .

•To Shakey's - Shakey's is located at East West High­
way and Wisconsin Avenue, one half block South of
the Bethesda Metro Stop..

·Subway Riders - To get to the meeting from Medical
Center Metro Stop: Walk down the hill, pass the bus
stops and turn right at the anchor (onto Center Drive).
Continue uphill to building 10, the largest building on
campus. Also the 12 bus line connects the Bethesda
(7: 16PM) and NIH (7:23PM) metro stops with build­
ing 10 (7:25PM).

Dr, Wayne H Warren, Jr
8001 Brett Place
Greenbelt, MD 20770
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