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Journal Roundup
By Scott Jorgensen

V

enus is often called Earth's twin sister or its little sister.
The reasonable similarity in mean diameter accounts
for this comparison. Do you know how close they are? Ask
around, somebody in the club can tell you!
Because of the similarity in size, the Venusian surface
is rearranged by plate tectonics just as the Earth. Widely
accepted only in the 1960s, plate tectonics is the idea that
huge portions of the earth's crust (called plates) slowly
move about over the globe. It is the relative motion of these
plates that cause earthquakes and the submersion
(technically subduction) of one plate under another that
gives rise to some volcanoes, notably those in the Pacific
northwest and in Japan. In the middle of the Atlantic and
Pacific oceans are areas where the sea floor is literally ripping apart. These areas are spreading centers.
The driving force for all this motion is heat inside the
Earth. Convection, or flow, of the molten rock causes the
crust above it to move, rise or fall. It is suspected that Mars
is too small to have tectonics now - if it ever did. It would
cool too quickly. The Moon almost certainly never had tectonic motion. But Venus does, and comparison of plate tectonics on another world is very useful in understanding the

limits of the process that truly shapes our world.
The mountains on Venus in the Eastern Aphrodite
Terra are analogous in extent to our Rockies, which stretch
from Mexico to Alaska. Based on Magellan data, this area of
Venus might be a subduction zone, a place in which one
plate rides over another and forces it into the interior of the
planet, where it melts. However it had also been labeled a
rift zone, where plates pull apart.
A recent article in Science suggests that the confusion
arises because it is not a tectonic area at all, but an area similar to Hawaii where lava comes to the surface and forms a
volcano. However, on Venus, the magma did not get to the
surface but instead spread out under it forming a "blister."
The uplifting of the land over these blisters stretches it and
causes both radial and circumferential cracks. Thus this
area has large circular cracks and also straight cracks. The
radar pictures are very interesting; if you have not seen
them take a look at the articles in Scientific American, National Geographic or any of the astronomy magazines.
Here is a test that should be complete by the time you
read this. Hopefully the Perseids were really good this year
since the parent comet swung by about a year ago. Recent
analysis of data from the Giotto comet probe indicates that
more dust is thrown out of comets than previously thought.
If that is right then we should have had a real good meteor
display. Either that or we were unlucky and hit a very thin
patch in the dust left behind. Based on the encounters with
comets Halley and Grigg-Skjellerup, the Giotto found many
more large dust grains (here large is the size of a human
hairs width and up) than expected. The large particles don't
reflect light very efficiently, so they would not contribute
much to the dust tail we see. But they are there nonetheless
and they make pretty meteors. So the dust to gas ratio may
be much higher in a comet tail than thought. That not only
means better meteor shows, it also means more mass is lost
from a comet than previously thought. That totally changes
the predictions for internal structure and outgassing dynamics. Since the orbit is known, the density or size of the
comet must be larger than previously suspected. Otherwise
the comet would follow a different path due to the higher
ejection of mass. While the more recent visit to comet G-S
did not get the press the Halley fly-by got, it may prove
(Continued on page 6)
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The observatory is owned and operated by the Society.
Located on the grounds of Camp Rotary on 29 Mile Road, 1.8
miles east of Romeo Plank Road, Stargate features a 12.5 inch
f/17 club-built Cassegrainian telescope under a steel dome. The
observatory is open to all club members in accordance to the
"Stargate Observatory Rules:' Those wishing to use the observatory must call the Observatory Chairperson (2nd Vice President)
by 7:00 p.m. on the evening of the session.

LIBRARY

The Society maintains a library of astronomy-related books
and periodicals at the Macomb County Community College meeting room. See the Librarian for rules or to check out a book.

SUBGROUPS

Special interest subgroups exist for those interested in specialized areas of astronomy. Contact the chairperson of each subgroup for more information on that group.
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Larry Kalinowski
Lunar / Planetary:
Riyad Matti
Solar:
Ed Cressman
Telescope making:
Jim Houser

CALL LIST

The Call List is a list of people who wish to be alerted of
spectacular and unexpected astronomical events. Anyone who
notices such an event calls the next person on the call list. That
person in turn calls the next person, etc. A call list member can
restrict callings to certain available times. Any Society member is
welcome to join the call list.
To join the call list, please notify Marty Kunz at
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Subgroup Reports

Computer Chatter
By Larry F. Kalinowski
Comet Shoemaker-Levy (1993e) is making big
news again. Remember the comet that broke up
when it approached Jupiter? It's been captured by
the planet. According to the latest information, all the pieces
will eventually collide with Jupiter around July 22, 1994.
This will be the first time in the history of mankind that anyone will be able to witness such an event, even though it has
probably happened many times in the past. Needless to say,

there is quite a bit of speculation concerning just what we
will be able to detect with our instruments when the event
actually occurs. The best guess so far has been a change in
one of the cloud belts presently surrounding Jupiter. Since
the atmosphere of Jupiter is so thick, the actual collision will
be hidden from view by telescopes on the Earth. We may
only be able to see the after-effects of the collisions. The
event will be catastrophic. The energy released will be
100,000 times greater than the Tunguska event. If the collisions are just glancing blows, we could see the creation of
another ring around Jupiter or more captured moons. This
could be the rarest event amateur astronomers have ever
witnessed. Start dusting off those cameras...
Memory prices have shot through the roof. Just three
weeks ago you could buy a one megabyte, nine-chip SIMMs
board for $35. Now CompUSA is trying to get $110 for the
same board. Computer City wasn't so aggressive; they only
wanted $85 for theirs. It'll be interesting to see what the
local computer shows will be asking.
If you haven't heard, the big news in eyepieces is plastic.
I mentioned it during the meeting at Macomb but I failed to
say 100 percent plastic. You heard right all plastic. That may
sound kind of yucky to you, but surprisingly they perform
quite well according to Roger W. Gordon of the Lehigh Valley
Amateur Astronomical Society. Roger has come to be known
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as the guru of eyepieces testers. He received a couple of
eyepieces from the firm of Borg-Oasis Studio in Japan because of his excellent reputation as an eyepiece critic. The
plastic lens and plastic barrel surprised him, too. Light as a
feather, these eyepieces are sealed against dirt and dust
and as you've probably guessed, don't cost much either. A
complete set of four or five eyepieces cost about as much as
one expensive glass eyepiece. Their quality? Roger says
they're as good as any medium-priced eyepiece. Another
added attraction is durability. He bounced them on the
ground from 25 feet and they stayed in alignment Roger
says "you wouldn't wand to use them for solar projection,
but then the same goes for the expensive, cemented glass
eyepieces, too." Sounds like something we could use in our
observatory. We seem to be replacing dropped eyepieces
all the time.
Astronomy magazine says the lowest cost 35mm camera you can buy for astrophotography is the Pentax K1000.
It's all manual and mechanical except for the light meter.
What's wrong with electronic cameras? The batteries have
to continue draining during long exposures and many of
them will not function at all if the battery runs down.
According to the Detroit Astronomical Society hotline,
the Russian manned space station MIR will be visible in the
evening for three days. On August 24, it'll be travelling
southwest to northeast, appearing about 45 degrees above
the horizon at 9:22 p.m. On August 25 it will be moving
west to northeast, 45 degrees high at 10:01p.m. And on
August 26 it will be moving southwest to northeast, 75 degrees high at 9:06 p.m. The space station will appear as
bright as a first magnitude star. These predictions aren't
exact, so get out 10to 15minutes early, just in case.
By the time you read this, the Perseids will have come
and gone. I hope you got an eyeful of falling stars this time
around.
The Computer Group meetings are back at the home of
Gary Gathen, 21 Elm Park in Pleasant Ridge. Take 1-696 to
Woodward Avenue and turn south. Make a right turn at the
third street and go down about half a block. Meetings start
at 7:30 p.m. every fourth Thursday of the month.


Island Lake Star Party
City Camera of Dearborn, Michigan, in collaboration with a number of local astronomy clubs is
sponsoring a public Star Party at the Island Lake
State Recreation Area on September 18, 1993.
Activities will include an afternoon swap meet, a
scope collimation clinic and evening stargazing,
with both public and private viewing areas available. Door prizes from City Camera are rumored to
be in the works. The only cost will be the $3.50
park entrance fee. Details are still to be finalized,
but this looks like a great way to meet some other
local amateurs. If you're not headed for AstroFest,
it should be a good time for all. For more information, call Brian Gosshaux at (313) 390-3935.
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TOPEX / Poseidon

NASA SpaceLink

Mission Status Reports, July 1993
Galileo
The spacecraft is now one month from its encounter
with asteroid Ida, at 2400 kilometers, on August 28, 1993.
Scientific observations will be recorded for later playback.
Galileo will go into Jupiter orbit and operate a probe in its
atmosphere on December 7, 1995. Spacecraft condition is
excellent, except that the high-gain antenna is still only partly deployed; science and engineering data are being transmitted via the low-gain antenna, which the mission team is
planning to use for the Jupiter mission. Galileo was launched
October 18, 1989, flew by Venus in 1990and Earth in 1990
and 1992 for gravity assists, and flew by asteroid Gaspra in
October 1991.
As of noon Thursday, July 22, 1993, the Galileo Spacecraft trajectory status is as follows:
Distance from Earth
435,892,200 km(2.92AU)
Distance from Sun
400,440,900 km (2.68 AU)
Heliocentric Speed
70,100 km per hour
Distance from Jupiter
424,397,300 km
Round Trip Light Time
48 minutes, 34 seconds

Magellan

The aerobraking program, begun May 25, is expected to
be complete in early August, putting the spacecraft in a lower and more circular orbit for higher-resolution gravity mapping of higher latitudes and the poles. This procedure, dipping into Venus's upper atmosphere each orbit, has produced new knowledge of the atmospheric properties. Magellan was launched May 4, 1989. It radar-mapped more than
98 percent of Venus's surface from September 1990 to September 1992, and surveyed parts of the gravitational field
from its elliptical orbit for the next eight months.

Mars Observer

On August 3, 1993, the spacecraft was approximately 4.5
million kilometers (2.8 million miles) from Mars, travelling
at a speed of about 8,640 kilometers per hour (5,400 miles
per hour) relative to Mars. It is being prepared to enter orbit
on August 24. Spacecraft health and performance are normal. It will then be maneuvered into a mapping orbit; science operations are planned to start in mid-December, Mars
Observer was launched September 25,1992. The Mars Observer spacecraft has taken the first photograph of Mars
since the Viking missions of the mid-1970s as it approached
the planet at a distance of about 5.8 million kilometers (3.6
million miles) on Monday, July 26. The photograph was taken using the spacecraft's high resolution, narrow-angle camera, which provides resolution of about 21.5 kilometers
(13.4 miles) per picture element. The photograph is currently being processed and will be ready for release within about
a week.

The satellite is healthy, and all scientific instruments are
performing normally, typically providing three playbacks
per day. The mission is mapping global sea level changes,
reflecting seasonal warming and cooling and winds. So far it
has accumulated seven months of data. TOPEX / Poseidon
was launched August 10, 1992.

Ulysses
The spacecraft is in a highly inclined solar orbit, now
nearly 36 degrees south relative to the Sun's equator, in
transit from its Jupiter gravity assist in February 1992 toward its solar polar passages (about 80 degrees south and
north) in 1994 and 1995. Spacecraft condition and performance are excellent, with Ulysses gathering data on the heliosphere - the realm dominated by the solar wind. The Ulysses spacecraft was built by the European Space Agency and
launched October 6,1990.

Voyager 1 and 2

The two Voyager spacecraft are continuing their Interstellar Mission, having remotely detected the heliopause, the
boundary between the solar magnetosphere and interstellar
space, for the first time last month. Voyager 1,launched September 5, 1977,is currently 8 billion kilometers (5 billion
miles) from the Sun after flying by Jupiter and Saturn in
1979 and 1980; Voyager 2, launched August 20, 1977, to fly
by Jupiter (1979), Saturn (1981), Uranus (1986) and Neptune (1989), is now more than 6 billion kilometers
(3.9billion miles) from the Sun.


Hubble Finds a Double Nucleus in
the Andromeda Galaxy
By Paula Cleggett-Haleim, Headquarters,
Washington, D.C.; Jim Elliott, Goddard Space
Flight Center, Greenbelt, Maryland and Ray
Villard, Space Telescope Science Institute,
Baltimore

July 19, 1993 — A team of astronomers using NASA's
Hubble Space Telescope (HST) has discovered a "double
nucleus" in the center of the neighboring spiral galaxy
M31, located in the constellation Andromeda.
A nucleus is a dense clustering of stars at the very center of a galaxy.
"Hubble shows that the M31 nucleus is much more
complex than previously thought," said Dr. Tod R. Lauer of
the National Optical Astronomy Observatories, Tucson,
Arizona.
The astronomers report that the brighter member of
the double nucleus might be the remnants of another galaxy cannibalized by M31. They say that an alternative possibility is that dust might dim the core to create the illusion of a pair of separate star clusters.
The Hubble images intensify the mystery of what's
happening in the center of this galaxy," said Lauer.
(Continued on page 5)
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Double Nucleus…
(Continued from page 4)

"Neither interpretation offers a complete explanation of the
M31 nuclear structure." The double nucleus discovery is
based on image analysis conducted by Lauer, Dr. Sandra M.
Faber of the University of California, Santa Cruz, and other
members of the HST Wide Field / Planetary Camera Imaging
Team. The HST pictures show two bright spots at the heart
of the M31 galaxy. The dimmer of the two "light-peaks" appears to mark the exact center of the galaxy. The brighter
peak is at least five light years away from the true center,
but corresponds to what astronomers previously had
thought was the nucleus of M31, based on ground-based
observations. Well-known as the Andromeda Galaxy, M31
(the 31st object in a catalog of non-stellar objects compiled
by French astronomer Charles Messier in 1774) is located
only 2.3 million light years away, making it the nearest major galaxy to the Earth's own Milky Way. M31 dominates the
small group of galaxies of which the Milky Way is a member
and can be seen with the naked eye as a spindle-shaped
"cloud" the width of the full Moon. Like the Milky Way, M31
is a giant spiral-shaped disk of stars, with a bulbous central
hub of older stars. M31 has long been known to have a
bright and extremely dense grouping of a few million stars
clustered at the very center of its spherical hub. As seen
from large ground-based telescopes, the starlight blends to
resemble a single bright, almost point-like source. Previous
ground-based observations gave little hint of the true structure of the core, which is now revealed by Hubble.

Pinpointing the M31 nucleus
In the 1960's the first high resolution photographs of
M3l's core were obtained by Stratoscope II, a balloon-borne
observatory. The images were not as sensitive as Hubble's
and only showed a single bright cluster of stars.
An important clue came with observations obtained in
1986 by the late Jean-Luc Nieto, then at the Pic du Midi Observatory in France. He found that the bright nucleus was
offset by several light-years from the exact center of the galaxy's central bulge. The new HST images show that the dimmer peak instead is the true nucleus and that the bright
point of light evident from ground-based telescopes corresponds to the brighter of the two peaks.

A cannibalized galaxy?
One possible explanation for the second cluster being
offset from the exact center is that it is the remnant of a
smaller galaxy that fell into M31 perhaps a billion or so
years ago. The smaller galaxy's core is the only surviving
fossil relic of the galactic collision.
A problem with the collision scenario is that the remnant core should be torn apart by the massive black hole
hypothesized to dwell at the exact center of M31. The suspected black hole would be located in the middle of the dimmer peak uncovered by HST.
In 1988, the first evidence for a black hole at the exact
center of M31 came from ground-based observations by Dr.
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John Kormendy (now at the University of Hawaii), and independently, by Dr. Alan Dressler (Observatories of the
Carnegie Institution of Washington), and Dr. Douglas O.
Richstone (University of Michigan). Their data indicated an
abrupt increase in the orbital velocities of stars in the center of theM31 nucleus.
This led the astronomers to conclude that M31 must
have a strong but unseen concentration of mass at its center. A black hole at least 10 million times the mass of the
Sun is the most likely type of object matching these characteristics. A black hole is a theoretical object that is so dense
that even light cannot escape its intense gravitational pull.
If such a black hole really exists, than the remnant core
from the cannibalized galaxy would be tom apart in just a
few 100,000 years. "This is very short in cosmic time," said
Lauer. "We would have to be looking at the galaxy at a very
special time to see it now."
One way for the remnant to survive for a much longer
time is if it has its own massive black hole. Gravity from a
black hole in the remnant would hold it together against
destruction from the other black hole at the M31 center.
"In retrospect, there may be evidence for this possibility in the spectra obtained by Kormendy, Dressler and
Richstone, said Lauer. "One problem with this picture,
however, is if the black hole in the remnant were too big, it
would distort even the true nucleus of M31."

A dust lane bisecting the nucleus?
Another interpretation of the "twin peaks" is that the
bright spot is just the outer portion of a large nuclear star
cluster and that the central portions have been obscured
by dust. A thick ring of dust might even cut across the nucleus, creating the illusion of two separate objects rather
than one elongated structure.
Lauer explains that the problem with this idea is that
normal galactic dust would scatter the light such that it
would appear reddened. "But this is not the case, there are
no color effects at all," he emphasized. "This means that the
dust grains would have to be much larger than average." In
the Milky Way galaxy, however, the interstellar dust grains
are roughly the same size.
"We can only guess that earlier nuclear activity in M31
would have destroyed all the fine dust grains that would
cause color effects," said Lauer.
M31 is an ideal target for Hubble once the telescope's
optics are improved during a Space Shuttle servicing mission in December. Spectrographs aboard Hubble will dissect the light from the two peaks of the double nucleus and
determine if they are truly separate clusters. Astronomers
will be able to measure the velocity of stars to pin down
whether there is a black hole in either or both.
This is the latest in a series of Hubble observations that
have uncovered unusual structures in the cores of galaxies.
Some of them might be fossil evidence of galactic collisions.
Hubble also has resolved very dense concentrations of
stars in the cores of other galaxies that are circumstantial
evidence that massive black holes are common among galaxies.
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(Continued from page 1)

equally valuable to science.
Are you feeling MACHO? If so, please report to the
Berkeley Center for Particle Physics because they are looking
for MACHOs. Unlike their human counterparts, Massive Compact Halo Objects, or MACHOs, are pretty humble. They consist of planet size to brown dwarf size objects, potentially
even lighter black holes in the halo of material surrounding a
galaxy. They have been proposed as a solution to the odd
rotational motion in some galaxies, and the oft mentioned
missing mass problem (which is only a problem if you insist
that the universe has a flat geometry — See Al's article in the
WASP a few issues back for more detail). Based on galactic
motion, dark matter could amount to as much as nine times
the visible matter in a galaxy. Not everyone believes in
MACHOs, but until now the question could not be settled
because, by definition, they were small dark objects at a
great distance.
The Berkeley group hopes to avoid this problem by
seeing the effect of a MACHO rather than the object itself. In a
way very similar to the lensing of distant quasars by intervening galaxies, MACHOs should concentrate more of the
light from distant stars. With the new CCD imagers and the
current generation of computers it is possible to trace the
brightness of all the stars (some 100 million or more) in the
large Magellanic cloud. This is important because the chance
of a MACHO being in just the right place to focus the light of
anyone star is very small. The groups is using a refurbished
50-inch telescope on Mt. Stromlo that now houses a 32 MILLION pixel CCD imager (wow!). Each individual image takes
75 megabytes of disk space. They take a picture every five
minutes. Something tells me they have lots of storage needs.
The group intends to concentrate on 20 million stars in
a six-degree by six-degree square for the next five years. If a
MACHO floats through, stars will brighten for from two days
(for a Jupiter sized object) to 1.5 years (for a small black
hole).

Planetarium Program
Wednesday, September 22,1993
7:00 - 9:00 p.m.

"Saturn"

by Frank McCullough
Using the planetarium, we will find the planet Saturn
in the darkened skies. What constellation is Saturn
in? How many years will it take before the rings disappear? These questions and more will be answered in
this MUST class! Dress warmly, if weather permits we
will .go outdoors and observe Saturn through a large
telescope, seeing the rings and moons of this planet
$5.00 ($4.00 for WAS members)
Vollbrecht Planetarium, Adler Elementary School,
19100 Filmore Road, Southfield, Michigan
(313) 746-8700
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The lensing could be very powerful, increasing the
brightness as many as three magnitudes. They will be able
to detect even a 30 percent increase in brightness if it happens. So the chances are good that if MACHOs exist they
will be spotted. The team points out that lensing will cause
a symmetric increase and decrease in brightness at all frequencies. Novas, variables, etc. have different light curves,
so identification should be unambiguous.

A

lso unambiguous is the fact that one of the prettier
summer deep sky objects is the Trifid nebula in Sagittarius. This wonderful wispy cloud divided in three by dark
lanes is also the home of new born stars. It has been known
for some time that stars form from huge clouds of cool hydrogen and small dust particles, though the exact mechanism is uncertain. Two groups have now identified the
'protostellar cores' that eventually give rise to stars. Using
infrared and millimeter wavelength observations, astronomers have found clumps of gas and dust about 60 million
miles across. This was the missing stage in the evolution of
stars. Once collapse of these cores starts, a protostar forms
and then over the next 100,000to million years, accretion
from the surrounding disk completes the star. At the same
time a strong stellar wind (named T Tauri after the first
observed example) starts to remove the remaining material
in the disk, eventually leaving a finished star and possibly
some planets. The identification of the protostellar cores
will give astronomers a chance to answer questions about
how the size and distribution of protostellar cores affects
the masses of the eventual star cluster and why there are
there so many binary star systems.
Of course, these stars then form galaxies, but that may
not be a very peaceful process all the time. Hubble (the supposedly useless space telescope that keeps turning up new
and unsuspected information about the universe) has been
turned on NGC 7252. From Earth, this is just a wisp of light
in even the pro's telescopes, but freed from the vagrant
atmosphere, Hubble has handed us down some highly resolved pictures showing dozens of clusters and an interior
spiral.
The spiral is only five percent of the galaxy as a whole.
Furthermore, it rotates in the opposite direction to therest
of the galaxy! Finally, the galaxy is irregular in shape and
has those wispy tails. All this adds up to the idea NGC 7252
may well be the end product of a collision between two
galaxies a billion years ago or so. The little spiral is probably the result of massive bursts of star formation generated
by the collision of the gas and dust in the two parent galaxies. Unfortunately it probably won't last long (on a galactic
scale of time) because the counter rotation of therest of the
galaxy is trying to rip it apart.
There is one other important lesson in this distant
speck of light in Aquarius. Because new star clusters are
formed, NGC 7252 adds weight to the idea that all ellipticals
are formed by collision. Generally elliptical galaxies have
more clusters than might be expected from the addition of
two spiral galaxies. But if the collision causes formation of
new clusters, then everything adds up. Consider what a
violent birth all those elliptical galaxies had next time you
look at one through a large aperture telescope. Our universe really is an exciting place. Hopefully you will get to
see it often, with...
...Clear skies.
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At the Telescope

Limiting Magnitudes
Limiting Magnitudes The larger the diameter of a
telescope lens or mirror, the fainter the objects that may
be seen through it The magnitude of the faintest objects
visible through a telescope is known as its limiting magnitude. The table below lists limiting magnitudes for
many telescope diameters. This table is not absolute:
under ideal conditions, limiting magnitudes can exceed
the values given here.
Diameter Magnitude
Diameter Magnitude
Eye
6.0
6"
12.2
2"
9.7
8"
12.9
3"
10.3
10"
13.4
4"
11.3
12"
13.8
5"
11.8
24"
15.5
Use these star charts to check the limiting magnitude
of your instrument and the weather conditions for the
night At right is a detailed chart of the area including
enough stars to "star-hop" to the really dim ones —
down to about magnitude 15. Inset is a low-scale chart
showing the general region of sky. Happy viewing!
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Warren Astronomical Society Calendar 1993
Sunday Afternoons
Wednesday August 25
Thursday
August 26
Thursday
September 2
September 10-12
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9:00 p.m.
7:30 p.m.
7:30 p.m.

Thursday
Saturday
Saturday

September 16
September 18
September 18

7:30 p.m.

Thursday

September 23
September 24-25

7:30 p.m.

Thursday

December 16

7:00 p.m.

Solar Group at Ed Cressman's house when the weather is clear.
Lecture at Riverbend Park. Please help! See Jeff Bondono.
Computer Group meeting at Gary Gathen's house.
General meeting at Cranbrook Institute of Science.
Astrofest '93 near Kankakee, Illinois. Contact: Astrofest, P.O.
Box 596, Tinley Park, IL 60477-0596; (708) 966-6214.
Business Meeting at Macomb Community College.
Indian Springs Star Party.
Island Lake Star Party. For further information, call Brian
Gosshaux at (313) 390-3935.
Computer Group meeting at Gary Gathen's house.
NIAGfest '93 near North Webster, Indiana. Sponsored by the
Northern Indiana Astronomical Group. Contact: Warsaw Astronomical Society, 3370 E. Kenway Dr., Warsaw, IN 46580; (219)
269-6289, 5:00 - 9:00 p.m.
Holiday Banquet at the Warren Chateau. Begins with Social
Hour. No Macomb Community College meeting.
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