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   Point of View

  Making Your Images More Useful!

   By Richard Schmude, Jr., ALPO Jupiter and Remote Planets
   sections coordinator

Since 1979, we have learned
a great deal about Jupiter.
One of the things that we have
learned is that some types of
light penetrate deeper portions
of that planet’s atmosphere
than others.

For example, we know that red
light reaches deeper layers
than methane band light.
Therefore, an image taken
using a red filter shows lower
altitude clouds and an image
taken using a methane band
filter shows higher altitude
clouds. 

Astronomers have used this
concept to gain a better

understanding of how Jupiter’s South Equatorial Belt vanished in
2010. This has also helped us better understand Jupiter’s Great
Red Spot and how white oval storms merge.

Images which lack proper filter information, however, are only of
limited value today because we don’t know exactly what we are
seeing.

Currently, I am working on a paper that will be submitted to a
professional journal. One essential piece of information required
for that paper is the type of filter used in making an image.

In my studies, I have used only visible light images. Because of
this requirement, I am only able to use images which include the
proper filter information. Many people give proper information
while others leave it off.

I believe that at least the following six pieces of descriptive
information should be included with every image submitted:
• Date
• Time in Universal Time (as well as the local time for the 
   observer)
• Observer’s name
• Observer’s e-mail address (for follow-up questions if any 
   occur)
• Imaging device type
• Filter information

The proper filter information may include “RGB” or “ultraviolet
filter 350 nm”. These designations make it clear what type of
light was use for the image.
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The ALPO Lapel Pin

Another Jupiter strike!
By the time you read this, the apparent 
strike by an object impacting the planet 
Jupiter will have been making the 
rounds, at least in the astronomy press.

We also will cover the event with more 
details in JALPO55-1 (Winter 2013), due 
out in late December.

Walter Haas Update
From Bert Stevens: ALPO founder and 
Director Emeritus Walter Haas is selling 
his primary telescope, a 12.5-inch 
Newtonian. He is moving out of his 
house and in with his daughter Mary and 
needs to divest himself of some of his 
equipment.

His telescope is f/8.1 with a Cave mirror, 
but it may have been reconfigured by 
someone in Connecticut. It is on a 
German Equatorial Mount with an 
electric clock drive. It is not a Go-To and 
is currently located in Las Cruces.

Walter was told the telescope is worth 
about $1,000, but he is willing to 
negotiate. If you are interested, please 
call him directly.

***********

From ALPO Membership Secretary 
Matt Will: Walter’s new address (Mary's 
home) is 4885 Poose Creek Road, Las 
Cruces, NM 88011. Her phone number 
(where you can get in touch with Walter) 
is 575-382-0088.

ALCon 2013 News
The Astronomical League’s 2013 
convention, ALCon2013, will be held in 
Atlanta, Georgia, July 24 through 27

At this time, arrangements are being 
finalized for use of the Fernbank Science 
Center as the venue for paper 
presentations and vendor booth setups, 

with lodging for out-of-towners to be at 
the Emory University Conference Center 
and Hotel.

More details will be published in the next 
JALPO.

Beyond IYA 2009
By Kevin Govender, director, IAU 
Global Office of Astronomy for 
Development
kg@astro4dev.org

Please see below a call for astronomy-for-
development project proposals and two 
other exciting news items.

• The IAU Office of Astronomy for 
Development, on behalf of its three 
Task Forces, calls for proposals 
relating to astronomy-for-
development activities in the 2013 
calendar year. Proposals are invited 
under each of the three Task Force 
areas: (1) Astronomy for Universities 
and Research, (2) Astronomy for 
Children and Schools, and (3) 
Astronomy for the Public. For more 
information and to download the 
respective calls and application 

forms please see http://
www.astro4dev.org/index.php/cfp or 
contact Kevin Govender 
(kg@astro4dev.org). We look forward 
to supporting your projects which 
will contribute towards realizing the 
vision of using astronomy for global 
development! Please feel free to pass 
this on to any other mailing lists or 
individuals who may be interested.

• The final tally is now in from the 
seventh annual international star-
hunting activity known as GLOBE at 
Night. During the 2012 campaign, 
citizen scientists around the world 
recorded a total of 16,850 
measurements of night-sky 
brightness. More countries than ever 
before participated in the 2012 
GLOBE at Night campaign. Read 
more at: http://
www.astronomerswithoutborders.org/
news/1216-globe-at-night-2012-final-
results.html

• Astronomers Without Borders has 
signed a Memorandum of 
Understanding (MOU) with World 
Space Week Association to jointly 
celebrate World Space Week on 

News of General Interest

Announcing, 
the ALPO Lapel Pin

Now you can display your affiliation with our fine organi-
zation proudly with the new, colorful ALPO Lapel Pin.

With bright raised gold lettering against a recessed gold 
sandblast finish, each pin features the pupil of the ALPO 
“eye” in fluorescent aqua blue. A “pinch” clasp at the rear 
secures the pin in place. Pin dimensions are 1 1/8 in. by 
9/16 in.

Free for those who hold or purchase ALPO Sponsor level 
memberships.
Only $3.50 for those who hold or purchase Sustaining 
level memberships
Only $8.50 for all other ALPO members.
Not available to non-ALPO members.

Price includes shipping and handling.

Send orders to: ALPO, PO Box 13456, Springfield, IL 
62791-3456. E-mail to: matt.will@alpo-astronomy.org 
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October 4–10 every year. The new 
relationship established by this MOU 
is expected to lead to greater 
cooperation between World Space 
Week (WSW) event organizers and 
AWB National Coordinators. World 
Space Week is an international 
celebration of science and 
technology, intended to educate, 
encourage, and inspire people 
everywhere in the human outreach 
toward space. Each year, the World 
Space Week Association, in 
coordination with the United Nations 
Office of Outer Space Affairs, selects 
a theme that participants are asked 
to incorporate into their World 
Space Week events. The theme for 
2012, “Space for Human Safety and 
Security,” has been chosen to 
celebrate the many ways in which 
mankind's activities in space are 
improving our daily lives. Read more 
at: http://
www.astronomerswithoutborders.org/
news/1214-awb-to-collaborate-with-
world-space-week-association.html

Web Services
Larry Owens, section coordinator
Larry.Owens@alpo-astronomy.org 
Follow us on Twitter, become our friend 
on FaceBook or join us on MySpace.

Section Coordinators: If you need an ID 
for your section's blog, contact Larry 
Owens at larry.owens@alpo-astronomy.org

For details on all of the above, visit the 
ALPO home page online at www.alpo-
astronomy.org

Computing Section
Larry Owens, section coordinator, 
Larry.Owens@alpo-astronomy.org

Important links:

• To subscribe to the ALPOCS yahoo 
e-mail list, http://groups.yahoo.com/
group/alpocs/

• To post messages (either on the site 
or via your e-mail program), 
alpocs@yahoogroups.com

• To unsubscribe to the ALPOCS 
yahoo e-mail list, alpocs-
unsubscribe@yahoogroups.com

• Visit the ALPO Computing Section 
online at www.alpo-astronomy.org/
computing

Lunar & Planetary 
Training Program
Tim Robertson, 
Section Coordinator
cometman@cometman.net

Do you know a young person with a 
telescope, but who doesn’t really use it 
much? How about sparking that interest 
by getting him or her a membership in 
the ALPO and enrolling them in the 
ALPO Lunar & Planetary Training 
program!

Sky & Telescope magazine recently 
polled its subscribers and found that the 
average age of its readers is 51 years old. 
(Doesn’t it bother any of you that we are 
over that age?) We need to introduce 
some young blood into this great hobby 
of ours. So give an ALPO membership 
to a local youth in your area, and while 
you are at it, purchase a copy of the 
ALPO Novice Observers Handbook 
($15) for them to get him OR her on 
their way!

Our Lunar & Planetary Training Program 
is open to all members of the ALPO, 
beginner as well as the expert observer. 
The goal is to help make members 
proficient observers. The ALPO revolves 
around the submission of astronomical 
observations by members for the 
purposes of scientific research. 

Therefore, it is the responsibility of our 
organization to guide prospective 
contributors toward a productive and 
meaningful scientific observation. 

The course of instruction for the Training 
Program is two-tiered. The first tier is 
known as the “Basic Level” and includes 
reading the ALPO Novice Observers 
Handbook and mastering the 
fundamentals of observing. These 
fundamentals include performing simple 
calculations and understanding observing 
techniques.

When the student has successfully 
demonstrated these skills, he or she can 
advance to the “Novice Level” for further 
training where one can specialize in one 
or more areas of study. This includes 
obtaining and reading handbooks for 
specific lunar and planetary subjects. The 
novice then continues to learn and refine 
upon observing techniques specific to his 
or her area of study and is assigned to a 
tutor who will monitor the novice's 
progress in the Novice Level of the 
program. 

When the novice has mastered this final 
phase of the program, that person can 
then be certified to “Observer Status” for 
that particular field. 

To begin the first phase of training at the 
Basic Level, interested persons should 
contact Tim Robertson, the ALPO Lunar 
& Planetary Training Program 
coordinator at the following addresses: 

Timothy J. Robertson 
ALPO Training Program 
195 Tierra Rejada #148 
Simi Valley, California 93065 

Send e-mail to: 
cometman@cometman.net 

Please be sure to include a self-addressed 
stamped envelope with all 
correspondence. 

ALPO Interest 
Section Reports
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For information on the ALPO Lunar & 
Planetary Training Program, go to: 
www.cometman.net/alpo/

Mercury / Venus Transit 
Section
John Westfall, section coordinator
johnwestfall@comcast.net

Visit the ALPO Mercury/Venus Transit 
Section online at www.alpo-astronomy.org/
transit

Eclipse Section
Mike Reynolds, section coordinator
m.d.reynolds@fscj.edu

Please submit eclipse reports on the 
following 2012 eclipses:

• 20 May 2012 Partial and Central 
(Annular) Solar Eclipse (note the first 
section report in JALPO 54-4; this 
issue);

• 4 June 2012 Partial Lunar Eclipse 
(only one report received to date); 
and

• 13 November 2012 Total Solar 
Eclipse

As can be seen in the accompanying 
diagram, the 13 November 2012 total 
solar eclipse has the opportunity to be 
viewed by many — even though it is 
primarily an ocean-track eclipse.

Your eclipse report(s) can be as simple as 
noting that you did observe the eclipse, 
to a more-detailed eclipse observing and 
submission of an ALPO Eclipse Report 
form which can be downloaded from the 
ALPO Website (http://alpo-astronomy.org/
index.htm) or by requesting the 
appropriate form from the Eclipse 

ALPO Observing 
Section Reports
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F. Espenak, NASA’s GSFC

eclipse.gsfc.nasa.gov/eclipse.html

Total Solar Eclipse of  2012 Nov 13

Ecliptic Conjunction =  22:09:06.6 TD   ( = 22:07:59.8 UT )
     Greatest Eclipse =  22:12:55.0 TD   ( = 22:11:48.2 UT )

Eclipse Magnitude =  1.0500         Gamma = -0.3719

Saros Series = 133        Member = 45 of 72

Sun at Greatest Eclipse
(Geocentric Coordinates)

R.A. = 15h18m06.7s
Dec. = -18°15'02.7"
S.D. =  00°16'09.9"
H.P. =  00°00'08.9"

Moon at Greatest Eclipse
(Geocentric Coordinates)

R.A. = 15h17m51.2s
Dec. = -18°37'29.7"
S.D. =  00°16'42.4"
H.P. =  01°01'19.0"

External/Internal
Contacts of Penumbra

P1 = 19:37:58.1 UT
P2 = 21:43:42.5 UT
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P4 = 00:45:34.1 UT

External/Internal
Contacts of Umbra

U1 = 20:35:08.4 UT
U2 = 20:37:03.7 UT
U3 = 23:46:27.5 UT
U4 = 23:48:24.1 UT

Local Circumstances at Greatest Eclipse

   Lat. =  39°57.6'S             Sun Alt. =   67.9°
Long. = 161°20.2'W          Sun Azm. =  11.4°

Path Width = 179.0 km     Duration =  04m02.2s

Constants & Ephemeris

       �T =     66.8 s
       k1 = 0.2724880
       k2 = 0.2722810
�b =   0.0"     �l =   0.0"
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Courtesy of Fred Espenak, NASA Goddard Spaceflight Center]
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section coordinator via e-mail 
(m.d.reynolds@fscj.edu). Photographs of 
the eclipse as well as observers and/or 
their equipment and set-up are also 
invited and welcome. Besides my e-mail 
address, materials can also be sent to me 
at my regular mail address:

Dr. Mike Reynolds
Dean of Mathematics & Natural Sciences
Florida State College
3939 Roosevelt Boulevard
Jacksonville FL 32205

Please visit the ALPO Eclipse Section 
online at www.alpo-astronomy.org/eclipse

Meteors Section
Report by Bob Lundsford,
section coordinator
lunro.imo.usa@cox.net

Until the recent appearance of the 
Perseids, meteor activity had been slow 
so far in 2012. The ALPO Meteors 
Section did receive a few reports on 
Lyrid activity in April. Edwin Jones was 
out on April 22 and counted 7 Lyrids in 
90 minutes from Arkansas. Veteran 
ALPO observer Robert Hays Jr. observed 
for two hours on April 23rd and counted 
6 Lyrids from Indiana. These are normal 
rates for this shower. 

Few observations of the Perseids have 
been received so far. On the night of 
August 10/11, Jonathan Poppele 
observed for three hours and counted 36 
Perseids from Minnesota. A few hours 
later, I myself viewed for three hours 
from Southern California and counted 
35 Perseids, very similar to Jonathan’s 
results. On August 12th, the night of 
maximum activity, Jonathan counted 36 
Perseids in one hour. I was out for 3.5 
hours that same morning and counted 
144 Perseids. These rates are better than 
those seen in recent years and may have 
been better had not the crescent Moon 
interfered during the last few hours of the 
morning.

The remainder of 2012 appears to offer 
far more activity for the meteor watcher 
as the Orionids, Leonids, and Geminids 
all peak under favorable conditions. We 
look forward to seeing your observation 
reports on these and other showers.

Visit the ALPO Meteors Section online at 
www.alpo-astronomy.org/meteorblog/ Be 
sure to click on the link to viewing 
meteors, meteor shower calendar and 
references.

Meteorites Section
Dolores H. Hill, section coordinator
dhill@lpl.arizona.edu

Visit the ALPO Meteorite Section online 
at www.alpo-astronomy.org/meteorite/

Comets Section
Gary Kronk, section coordinator
kronk@cometography.com

Visit the ALPO Comets Section online at 
www.alpo-astronomy.org/comet

Solar Section
Kim Hay, section coordinator
kim.hay@alpo-astronomy.org

Please send in your images, sketches 
(250 kb max.) to kim.hay@alpo-
astronomy.org. PLEASE make sure your 
images are corrected for North on top, 
includes the correct Universal Time (UT), 
all instrumentation used to obtain the 
image, and the correct Carrington 
Rotation (CR) number which can be 
found at www.alpo-astronomy.org/solarblog 

We are always looking for members to 
submit an article to the JALPO on solar 
work. Please send to myself 
(kim.hay@alpo-astronomy.org) and to Ken 
Poshedly (ken.poshedly@alpo-
astronomy.org)

Remember to visit the ALPO Solar 
Section webpage at www.alpo-
astronomy.org/solarblog for information 
and updated observations.

Mike Hankey captured this bright Perseid streaking down the Milky Way during a time
exposure taken at Yosemite National Park on August 12, 2012. Courtesy Mike Hankey,
Mike’s Astro Photos, http://www.mikesastrophotos.com/author/admin/
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For information on solar observing – 
including the various observing forms 
and information on completing them – 
go to www.alpo-astronomy.org/solar 

Mercury Section
Report by Frank J. Melillo, 
section coordinator
frankj12@aol.com

Visit the ALPO Mercury Section online 
at www.alpo-astronomy.org/mercury

Venus Section
Report by Julius Benton, 
section coordinator
jlbaina@msn.com

Venus is situated in the eastern sky 
before sunrise at apparent visual 
magnitude -4.3. During the current 
2012-13 Western (Morning) Apparition, 
the planet is passing through its waxing 
phases (a progression from crescent 
through gibbous phases). Venus attained 
its Greatest Illuminated Extent (its 
brightest for this apparition) on July 12th 
at visual magnitude -4.6 and was 
predicted to reach theoretical dichotomy 
(half phase) on August 15, 2012. At the 
time of this report (mid-August), the disk 
of Venus is about 23.0" across and 
roughly 52.1% illuminated. 

The accompanying table of Geocentric 
Phenomena in Universal Time (UT) for 
the 2012-13 Western (Morning) 

Apparition is presented here for the 
convenience of observers.

Although it is somewhat early this 
apparition, observers have been 
submitted images regularly and more are 
surely to come as the planet appears 
higher in the morning sky. To avoid 
atmospheric dispersion and bad seeing 
near the horizon, an advantage during 
2012-13 is the opportunity to wait until 
Venus gains altitude in the eastern sky 
before sunrise even though the 
background sky will gradually brighten. 
Nevertheless, the planet is rather easy to 
track into daylight, affording excellent 
views when most of the prevailing glare 
associated with the planet is gone or 
reduced. Since Venus has a high surface 
brightness, it is potentially observable 
anytime it is far enough from the Sun to 
be safely studied and imaged.

ALPO observations continue to be 
needed by the Venus Express (VEX) 
mission, which started systematically 
monitoring Venus at UV, visible (IL) and 
IR wavelengths back in May 2006. This 
Professional-Amateur (Pro-Am) effort 
continues, and observers should submit 
images to the ALPO Venus Section as 
well as to the VEX website at:

http://sci.esa.int/science-e/www/object/
index.cfm?fobjectid=38833&fbodylongid
=1856.

Regular Venus program activities 
(including drawings of Venus in 
Integrated Light and with color filters of 
known transmission) are also valuable 
throughout the period that VEX is 

observing the planet, which continues 
into 2012-13.

The observation programs conducted by 
the ALPO Venus Saturn Section are 
listed on the Venus page of the ALPO 
website at http://www.alpo-astronomy.org/
venus as well as in considerable detail in 
the author's ALPO Venus Handbook 
available from the ALPO Venus Section. 
Observers are urged to carry out digital 
imaging of Venus at the same time that 
others are imaging or making visual 
drawings of the planet (i.e., simultaneous 
observations).

Although regular imaging of Venus in 
both UV, IR and other wavelengths is 
extremely important and highly 
encouraged, far too many experienced 
observers have neglected making visual 
numerical relative intensity estimates and 
reporting visual or color filter impressions 
of features seen or suspected in the 
atmosphere of the planet (e.g., 

A report on Venus during its 2008-
2009EE apparition appears later in this 
issue.

Geocentric Phenomena of the 2012-2013 Western (Morning) Apparition
 of Venus in Universal Time (UT)

Inferior Conjunction 2012 Jun 06 (angular diameter = 58.3 arc-seconds) 

Greatest Illuminated Extent 2012 Jul 12 (mv = – 4.6)

Greatest Elongation West 2012 Aug 15 (46º east of the Sun)

Predicted Dichotomy 2012 Aug 15.18 (exactly half-phase predicted)

Superior Conjunction 2013 Mar 28 (angular diameter = 9.8 arc-seconds) 

H.G Lindberg of Skultina, Sweden,
submitted this nice UV image of Venus
taken on August 11, 2012, at 05:45 UT
(about four days prior to theoretical
dichotomy) using a 18.0 cm (7.0 in.) MAK.
There is a fair amount of detail on the disc
of the planet. Seeing was considered
better than average, but rated on the
ALPO seeing scale. Apparent diameter of
Venus is 24.9", phase (k) 0.478 (47.8%
illuminated), and visual magnitude 4.3.
South is at top of image.
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categorization of dusky atmospheric 
markings, visibility of cusp caps and cusp 
bands, measurement of cusp extensions, 
monitoring for the Schröter phase effect 
near the date of predicted dichotomy, 
and looking for terminator irregularities).

Routine use of the standard ALPO Venus 
observing forms will help observers know 
what needs to be reported in addition to 
supporting information such as telescope 
aperture and type, UT date and time, 
magnifications and filters used, seeing 
and transparency conditions, etc.

The ALPO Venus Section urges 
interested readers worldwide to join us in 
our projects and challenges ahead.

Individuals interested in participating in 
the programs of the ALPO Venus 
Section are encouraged to visit the 
ALPO Venus Section online http://
www.alpo-astronomy.org/venusblog/

Lunar Section
Lunar Topographical Studies / 
Selected Areas Program
Report by Wayne Bailey, 
program coordinator
wayne.bailey@alpo-astronomy.org

The ALPO Lunar Topographical Studies 
Section (ALPO LTSS) received a total of 
126 new observations from 14 observers 
during the April-June quarter. These 
included five lunar ray observations. Five 
contributed articles were published in 
addition to numerous commentaries on 
images submitted. 

The Focus-On series continued with an 
article on the Pyrenees Mountains 
region. Upcoming Focus-On subjects 
include Bullialdus, Aristillus, Atlas and 
Alphonsus.

Visit the following online web sites for 
more info:

• The Moon-Wiki: the-
moon.wikispaces.com/Introduction

Table courtesy of William Dembowski

 Lunar Calendar for the Fourth Quarter of 2012 - All Times in UT
Oct. 05 00:44 Moon at Apogee (405,161 km – 251,755 miles)
Oct. 05 22:00 Moon 1.1° SE of Jupiter
Oct. 06 01:42 Extreme North Declination
Oct. 07 03:00 Moon 1.2° SW of asteroid 1-Ceres
Oct. 08 07:33 Last Quarter
Oct. 11 15:00 Comet Gehrels-2 0.53° WNW of Moon
Oct. 12 16:00 Moon 5.9° SSW of Venus
Oct. 15 12:02 New Moon (Start of Lunation 1,111)
Oct. 16 02:00 Moon 4.5° SSW of Saturn
Oct. 17 01:00 Moon 1.4° NNW of Mercury
Oct. 17 01:03 Moon at Perigee (360,672 km – 224,111 miles)
Oct. 18 14:00 Moon 2.1° NNE of Mars
Oct. 19 06:48 Extreme South Declination
Oct. 20 15:00 Moon 0.77° E of Pluto
Oct. 22 03:33 First Quarter
Oct. 24 12:00 Moon 5.8° NNW of Neptune
Oct. 27 05:00 Moon 4.8° NNW of Uranus
Oct. 29 19:49 Full Moon
Nov. 01 15:31 Moon at Apogee (406,049 km – 252,307 miles)
Nov. 02 01:00 Moon 0.93° SSW of Jupiter
Nov. 02 08:12 Extreme North Declination 
Nov. 07 00:36 Last Quarter
Nov. 08 14:00 Comet Gehrels-2 0.62° WSW of Moon
Nov. 11 16:00 Moon 5.1° SSW of Venus
Nov. 13 22:07 New Moon (Start of Lunation 1112)
Nov. 14 10:00 Moon 1.2° NNW of Mercury
Nov. 14 10:23 Moon at Perigee (357,360 km - 222,053 miles)
Nov. 15 16:06 Extreme South Declination
Nov. 15 21:00 Comet Macholz-1 1.19° NW of Moon
Nov. 16 08:00 Moon 4.1° NNW of Mars
Nov. 16 24:00 Moon 0.28° ENE of Pluto
Nov. 20 14:32 First Quarter
Nov. 20 19:00 Moon 6.0° NNW of Neptune
Nov. 23 11:00 Moon 4.9° NNW of Uranus
Nov. 28 14:46 Full Moon (Penumbral Eclipse of Moon)
Nov. 28 19:36 Moon at Apogee (406,364 km – 252,503 miles)
Nov. 29 01:00 Moon 0.67° SSW of Jupiter
Nov. 29 14:30 Extreme North Declination 
Dec. 06 04:00 Comet Gehrels-2 1.6° SSE of Moon
Dec. 06 15:32 Last Quarter
Dec. 10 10:00 Moon 4.0° SSW of Saturn
Dec. 11 14:00 Moon 1.7° S of Venus
Dec. 12 00:00 Moon 1.1° SSW of Mercury
Dec. 12 23:15 Moon at Perigee (357,073 km – 221,875 miles)
Dec. 13 03:48 Extreme South Declination
Dec. 13 08:41 New Moon (Start of Lunation 1113)
Dec. 14 11:00 Moon 0.28° NW of Pluto
Dec. 15 07:00 Moon 5.5° NNW of Mars
Dec. 18 02:00 Moon 5.8° NNW of Neptune
Dec. 20 05:19 First Quarter
Dec. 20 19:00 Moon 4.8° N of Uranus
Dec. 25 21:21 Moon at Apogee (406,099 km – 252,338 miles)
Dec. 26 00:00 Moon 0.42° S of Jupiter
Dec. 26 21:24 Extreme North Declination 
Dec. 28 10:22 Full Moon 
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• Chandrayaan-1 M3: pds-

imaging.jpl.nasa.gov/portal/
chandrayaan-1_mission.html

• LROC: lroc.sese.asu.edu/EPO/LROC/
lroc.php

• ALPO Lunar Topographical Studies 
Section moon.scopesandscapes.com/
alpo-topo

• ALPO Lunar Selected Areas 
Program moon.scopesandscapes.com/
alpo-sap.html

• ALPO Lunar Topographical Studies 
moon.scopesandscapes.com/alpo-topo

• The Lunar Observer (current issue) 
moon.scopesandscapes.com/tlo.pdf

• The Lunar Observer (back issues) 
moon.scopesandscapes.com/
tlo_back.html

• Banded Craters Program: 
moon.scopesandscapes.com/alpo-
bcp.html

• The Lunar Discussion Group: 
tech.groups.yahoo.com/group/Moon-
ALPO/ 

Lunar Meteoritic Impacts
Brian Cudnik,
program coordinator
cudnik@sbcglobal.net

Please visit the ALPO Lunar Meteoritic 
Impact Search site online at www.alpo-
astronomy.org/lunar/lunimpacts.htm. 

Lunar Transient Phenomena
Dr. Anthony Cook, 
Program Coordinator
tony.cook@alpo-astronomy.org

Dates and UTs on which to see features 
under similar illumination conditions to 
past LTPs, can be found at http://
users.aber.ac.uk/atc/tlp/tlp.htm

Twitter LTP alerts are available at http://
twitter.com/lunarnaut

Finally, please visit the ALPO Lunar 
Transient Phenomena site online at http:/
/alpo-astronomy.org/lunar/ltp.html

Mars Section
Roger Venable, section coordinator
rjvmd@hughes.net
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Mars is now visible in the southwestern 
sky in the evening, and in August was 
nicely grouped with Saturn and Spica. 
Observers must cope with its low altitude 
and with the need to allow their 
telescopes to become thermally stable 
after sunset. By the time you read this, its 
apparent diameter will have shrunk to 
less than 5 arc seconds. A special thanks 
to diehard observers like Freddy Willems, 
Paul Maxson, and Frank Melillo, who 
have pushed the limits by observing Mars 
late in the apparition.

The quality of the atmospheric seeing is a 
problem for every observer. Sometimes it 
can change rapidly from good to bad, or 
vice versa. Freddy Willems encountered 
such a phenomenon on May 16, 2012, 
when he imaged Mars twice, about 72 
minutes apart (see Figure 1.) The first 
image shows fine detail, while the second 
image is degraded by relatively poor 
seeing. However, notice that in the blue 

images, the cloud detail is almost as well 
seen in the second image as it is in the 
first! This is often the case. We are very 
interested in the cloud patterns on the 
Red Planet, so we are glad to have any 
image that shows clouds, even if the 
seeing is not good. Freddy’s image is an 
example of how one can obtain useful 
information even in suboptimal 
conditions. Please do not hesitate to send 
us any of your images or drawings!

The rotational periods of Earth and Mars 
are sufficiently alike that a weather event 
or dust event on Mars can often be seen 
night after night from the same 
longitudes on Earth. For the same 
reason, Martian events can be missed 
entirely by observers at unfavorable 
longitudes on Earth. There is a large 
observer gap at the longitudes of the 
Pacific Ocean, so that there may be 
nearly two weeks from the time an event 
reported by Japanese observers can be 

observed well by North American 
observers. It has been especially pleasing 
that Freddy Willems observed Mars so 
avidly during this apparition. As our lone, 
active observer in Hawaii, he fills an 
important gap in observations that is 
caused by the Pacific Ocean.

Finally, congratulations to Dan Troiani 
for receiving the Walter H. Haas Award 
this year! The award is given each year to 
an observer who has distinguished 
himself by the excellence of his 
observations. The award committee 
recognized Dan’s remarkably skilled, 
visual observations of Mars, starting in 
the 1970’s. 

Join us on the Yahoo Mars Observers 
Group, where you can post your images 
and drawings and see those of others, 
while participating in discussions of what 
we are seeing: tech.groups.yahoo.com/
group/marsobservers. This forum also 
provides a good resource for you to store 
your images online.

Visit the ALPO Mars Section online and 
explore the Mars Section's recent 
observations: www.alpo-astronomy.org/
mars

Minor Planets Section 
Frederick Pilcher, 
section coordinator
pilcher@ic.edu

The following results are the highlights of 
Minor Planet Bulletin Vol. 39, No. 3, 
2012 July-September. 

Minor planet 1036 Ganymed, the largest 
and brightest Mars crosser, was observed 
photometrically through an interval of 
eight months and 100 degree arc across 
the sky to provide data for a spin/shape 
model.

A report on “Eight Months of Lightcurves 
of 1036 Ganymed” appears later in this 
issue.

Two image sets by Freddy Willems, made on May 16, 2012. Each of the two images at the
left is a composite “RGB” image made by combining the red, green and blue images to its
right. The top sequence was made at 06:09 UT when the central meridian (CM) was 34°
degrees, in seeing he described as average. The bottom sequence was made at 07:21 UT
with CM 52°, in seeing he described as poor. The apparent diameter of Mars was only 8.8
arc seconds at the time. He used a Schmidt-Cassegrain telescope of 356 mm aperture, at
approximately f /22, a DMK21AU618.AS monochrome camera, and Astrodon red, green,
and blue filters.
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By special arrangement, this paper is 
being reprinted in this issue of the ALPO 
Journal.

Michael Lucas, Jeffrey Ryan, and 
Michael Fauerbach have published new 
lightcurves and a spin/shape model for 
446 Aeternitas.

Brian Warner and colleagues have found 
possible, but not secure, evidence of 
binary nature for 3352 McAuliffe, 
(24465) 2000 SX155, and (25884) 
2000 SQ4.

Of these (25884) 2000 SQ4 is the larger 
member of a binary pair, including also 
(48527) 1995 LC1. If confirmed at a 
future opposition, this would be only the 
second binary asteroid to have previously 
spun off another satellite which 
subsequently orbited the Sun 
independently. Tumbling behavior, or 
non-principal axis rotation, has been 
found for 5378 Ellyett, 29292 
Conniewalker, and 2011 YH40, and is 
suggested for (39618) 1994 LT.

Lightcurves with derived rotation periods 
are published for 172 other asteroids, 
14, 33, 46, 77, 132, 140, 198, 201, 
203, 223, 225, 266, 328, 360, 369, 
467, 561, 617, 621, 664, 696, 750, 
765, 781, 825, 911, 971, 1028, 1263, 
1421, 1430, 1479, 1577, 1620, 1627, 
1660, 1702, 1862, 1865, 1867, 1980, 
1985, 2015, 2026, 2130, 2363, 2731, 
2842, 2870, 2909, 2933, 3017, 3070, 
3122, 3361, 3397, 3481, 3483, 4031, 
4106, 4138, 4350, 4359, 4363, 4708, 
4709, 4801, 4804, 4874, 5143, 5579, 
5642, 5693, 5701, 5771, 6087, 6121, 
6172, 6602, 6618, 6635, 7358, 7559, 
8345, 8404, 8567, 9023, 9694, 9873, 
9983, 10115, 10247, 10765, 11058, 
11397, 12444, 12714, 12738, 13694, 
16070, 16358, 16421, 16426, 16585, 
16589, 16956, 16959, 16960, 18368, 
19537, 22180, 23135, 23276, 23974, 
24470, 15916, 26383, 27111, 28913, 
30856, 32910, 35886, 40267, 45898, 
47035, 47983, 49678, 50991, 53430, 
55514, 57739, 63260, 66251, 68216, 
69350, 79316, 82066, 82078, 86829, 

105140, 105155, 136849, 137032, 
137170, 138852, 138893, 141018, 
141432, 141495, 142348, 144901, 
152931, 162421, 163000, 164400, 
185851, 185854, 189700, 192642, 
194473, 231134, 256700, 305090, 
320125, 1998 SJ70, 2001 BC73, 
2006 VB14, 2008 EV5, 2008 QS11, 
2008 SE, 2008 US4.

Some of these provide secure period 
determinations, some only tentative 
ones. Some are of asteroids with no 
previous lightcurve photometry, others 
are of asteroids with previous period 
determinations which may be consistent 
or inconsistent with the earlier values.

The Minor Planet Bulletin is a refereed 
publication and that it is available online 
at http://www.minorplanet.info/
mpbdownloads.html. Annual voluntary 
contributions of $5 or more in support of 
the publication are welcome.

Please visit the ALPO Minor Planets 
Section online at http://www.alpo-
astronomy.org/minor

Jupiter Section
Richard W. Schmude, Jr., 
section coordinator
schmude@gdn.edu

Jupiter will be in the morning sky until 
November. This planet will reach 
opposition on December 3, 2012. It is 
my feeling that seeing is best when 
planets are viewed during the morning 
hours. Therefore, this may be the best 
time to observe Jupiter.

The most important change taking place 
on Jupiter is the growth of both the 
North Equatorial Belt (NEB) and the 
North Temperate Belt (NTB). The North 
temperate zone is between these two 
belts and is darker than normal. In a few 
images, it is almost as dark as the NEB 
and NTB. Please continue to monitor 
this area.

The 2011-2012 Jupiter report was 
submitted to the ALPO journal editor last 
month. Over 200 people either sent me 
images or posted them on the ALPO 
Japan Latest website or to the ALPO 
Archives hosted by the Arkansas Sky 
Observatory.

This coordinator is currently working on 
a paper than entails the measurement of 
the Great Red Spot and a second oval 
storm on Jupiter. He is using WinJUPOS 
for the measurements. This coordinator 
plans to submit at least one paper to the 
journal Icarus. He will also be presenting 
a poster at the Division of Planetary 
Sciences meeting in Reno, Nevada in 
October.

Since a tutorial last February by ALPO 
member Theo Ramakers of Oxford, 
Georgia (near Atlanta) on how to use 
WinJupos, I have been using this 
software package to measure the size 
and location of several features on 
Jupiter. I am currently working on the 
2011-2012 Jupiter apparition report 
and plan to submit this report on about 
July 1, 2012 for publication in this 
Journal. This will be my first report based 
on measurements obtained from my use 
of the WinJupos program.

Tony Mallama and the writer compiled a 
paper about Jupiter's brightness over the 
last 49 years. This paper has been 
accepted for publication in the American 
Astronomical Society journal Icarus; we 
expect publication in or shortly after 
September 2012.

I believe that the biggest event on Jupiter 
during the 2011-2012 apparition was 
the changing North Equatorial Belt 
(NEB). During early 2012, the NEB 
reached a width of just four to five 
degrees of latitude, less than half of its 
average width. Please keep up the good 
observations.

Please continue making images of 
Jupiter. I am also interested in methane 
band images and visual intensity 
estimates.
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Visit the ALPO Jupiter Section online at 
http://www.alpo-astronomy.org/jupiter 

Galilean Satellite 
Eclipse Timing Program
John Westfall, 
program coordinator
johnwestfall@comcast.net

As you read this, Jupiter is visible in the 
predawn sky and nears the end of its 
current apparition with opposition on 
December 3, 2012.

We have placed a schedule of Galilean 
satellite eclipses for 2012-2013 on the 
Jupiter page of the ALPO website which 
also provides observing instructions and 
an observation reporting form. Go to 
http:www.alpo-astronomy.org

Note that the somewhat unusual series of 
Europa eclipse disappearance-
reappearance pairs is wrapping up for 
this year, with the last one being Oct 05. 
Another series will run and 2013 Feb 03-
Mar 25.

As stated in previous reports for this 
ALPO observing section, three 
circumstances have come together to 
allow us to view something we see only 
rarely – both the beginnings and endings 
of the same eclipses of Europa. For the 
great majority of the time, we can see 

only disappearances of the satellite 
before opposition, and only 
reappearances after opposition (indeed, 
some literature incorrectly states that this 
is always the case).

The first condition that helps create this 
series of events is that Jupiter is closer 
than average to the Sun, having reached 
perihelion on 2011 March 17 (4.9494 
AU from the Sun). The second situation 
is that the Earth is well north of Jupiter’s 
equator (and thus the orbital planes of 
the Galilean satellites; 3.89° north on 
2011 October 01). Finally, the Sun also 
is north of the Jupiter’s equator (3.57° 
north on 2012 March 10). This allows us 
to peek past the planet and, before 
opposition, see both eclipse 
disappearances and reappearances; the 
last very close to Jupiter’s limb. After 
opposition, we have the opposite, with 
the disappearances next to Jupiter’s limb 
and the reappearances well away from 
the planet.

We hope that some of our readers will 
watch and time some of these events. 
(Normally, we must time Europa’s eclipse 
reappearances months after we time its 

disappearances.) The table that 
accompanies this report gives the dates 
and terrestrial times (TT) of these events. 
(Subtract about one minute to convert TT 
to UT.)

We invite new and potential observers to 
participate in this ongoing ALPO visual 
observing program. 

Contact John Westfall via regular mail at 
P.O. Box 2447, Antioch, CA 94531-
2447 USA or e-mail to 
johnwestfall@comcast.net to obtain an 
observer’s kit, also available on the 
Jupiter Section page of the ALPO 
website.

Saturn Section
Julius Benton, section coordinator
jlbaina@msn.com

Saturn, at apparent visual magnitude 
+0.8 as this report is prepared in mid-
August, is progressively becoming more 
difficult to observe as it sinks lower in the 
western sky after sunset and headed 
toward conjunction with the Sun on 
October 25th. The planet's northern 

A report on Galilean satellite eclipse 
timings during the 1999/2000 Jupiter 
apparition appears later in this issue.

 Remaining Completely Visible 
Eclipses of Europa by Jupiter in 2012

Series 3 (18 eclipses)

TT Date Begin End

Sep 21 12 09 14 32

Sep 25 01 26 03 49

Sep 28 14 43 17 06

Oct 02 04 00 06 24

Oct 05 17 18 19 41

Image by Anthony Wesley observing from Australia was taken on August 6, 2012, at 09:07
UT, using a 36.8 cm (14.5 in.) Newtonian reflector in visible light (RGB) in good seeing.
Notice that the NTrZ is rather wide and still fairly prominent as it extends across the globe of
Saturn in the aftermath of the huge white storm of 2010-11. Apparent diameter of Saturn's
globe is 16.5" with a ring tilt of +13.3º. CMI = 49.3º, CMII = 0.4º, CMIII = 145.4º. S is at the
top of the image.
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hemisphere and north face of the rings 
are visible to advantage as the ring tilt 
toward Earth increases throughout the 
next several years, with regions south of 
the rings becoming less favorable for 
viewing. Right now (mid-august), the 
rings are inclined about +13.7° towards 
Earth. The following geocentric 
phenomena for 2011-12 apparition are 
presented for the convenience of 
readers:

The accompanying table of geocentric 
phenomena for the 2011-12 apparition is 
presented for the convenience of readers who 
wish to plan their Saturn observing activities.

Observers continue to submit excellent 
images and drawings of Saturn, and a total of 
600 observations have been contributed so 
far this observing season. Remnants on the 
great white storm of 2010-11 in the region of 
the North Tropical Zone (NTrZ) are still quite 
obvious in most images. Observers will recall 
that the NTrZ white spot was the brightest 
feature seen on the planet in over a decade, 
showing considerable brightening over time, 
then undergoing rapid evolution and 
differentiation into bright and dusky structures 
along its length eventually encircling the 
entire planet. 

As the inclination of Saturn's northern 
hemisphere towards the Sun increases, with 
subsequently greater solar insolation affecting 
these regions, conditions remain favorable for 
activity to develop similar to the NTrZ white 
storm.

For example, a tiny white spot appeared on 
submitted images near the North North 
Tropical Zone (NNTrZ) during mid-April, 

followed by sporadic occurrences of what 
appeared to be discrete transient white and 
dark features at various locations in the north. 

Color filter techniques can be used by visual 
observers to determine which visual 
wavelengths produce the best views of the 
NTrZ region in the aftermath of the storm as 
well as other similar features that might 
emerge. 

So far, the small NNTrZ white spot has been 
presumably below the threshold of visual 
detection. Continued consistent digital 
imaging at visual, infrared, UV, and methane 
(CH4) wavelength bands suggests that the tiny 
NNTrZ white spot was short-lived, however.

The observation programs conducted by the 
ALPO Saturn Section are listed on the ALPO 
Saturn Section web page at www.alpo-
astronomy.org/saturn as well as in 
considerable detail in the author’s book, 
Saturn and How to Observe It, available 
from Springer, Amazon.com, etc., or by 
writing to the ALPO Saturn Section for 
further information.

Observers are urged to carry out digital 
imaging of Saturn at the same time that 
others are imaging or visually watching 
Saturn (i.e., simultaneous observations).  
Although regular imaging of Saturn is 
extremely important and highly encouraged, 
far too many experienced observers have 
neglected making visual numerical relative 
intensity estimates, which are badly needed 
for a continuing comparative analysis of belt, 
zone, and ring component brightness 
variations over time. So, this type of visual 
work is strongly encouraged before or after 
imaging the planet.

The ALPO Saturn Section appreciates the 
dedicated work by so many observers who 

regularly submit their reports and images. 
Cassini mission scientists, as well as other 
professional specialists, are continuing to 
request drawings, digital images, and 
supporting data from amateur observers 
around the globe in an active Pro-Am 
cooperative effort.

Information on ALPO Saturn programs, 
including observing forms and instructions, 
can be found on the Saturn pages on the 
official ALPO Website at www.alpo-
astronomy.org/saturn

All are invited to also subscribe to the Saturn 
e-mail discussion group at Saturn-
ALPO@yahoogroups.com 

Remote Planets Section
Richard W. Schmude, Jr., 
section coordinator
schmude@gdn.edu

Neptune will reach opposition on August 24 
and Uranus will reach opposition on 
September 29, making it well-placed for 
northern observers. It is hoped that more 
people will attempt to record near-infrared 
images of Uranus in 2012 because albedo 
features are more easily detected in this type 
of light. It is also hoped that people will also 
measure the brightness of Uranus’ brightest 
moons using unfiltered CCD images. The 
ALPO Remote Planets Section has relative 
brightness measurements of Uranus’ moons 
going back to 2002.

Jim Fox has already started measuring the 
brightness of both Uranus and Neptune. 
Brightness measurements can give us 
information on how these planets change 
from one day to the next and from one 
season to the next. The writer believes that 
Uranus gets dimmer near its equinox and 
brighter near its solstice. Right now (mid-
August), Uranus appears to be getting a little 
brighter each year.

The 2011-2012 remote planets report was 
submitted for publication in this Journal 
earlier this year. This report should be 
published sometime in 2013.

A reminder that the book Uranus, Neptune 
and Pluto and How to Observe Them is now 
available from Springer at www.springer.com/
astronomy/popular+astronomy/book/978-0-
387-76601-0 or elsewhere (such as 
www.amazon.ca/Uranus-Neptune-Pluto-
Observe-Them/dp/0387766014) to order a 
copy.

Visit the ALPO Remote Planets Section 
online at http://www.alpo-astronomy.org/
remote.

 Geocentric Phenomena for the 2011-2012 Apparition of Saturn 
in Universal Time (UT)

Conjunction 2011 Oct 13d

Opposition 2012 Apr 15d

Conjunction 2012 Oct 25d

Opposition Data:    
Equatorial Diameter Globe 19.0 arc-seconds

Polar Diameter Globe 16.9 arc-seconds

Major Axis of Rings 43.0 arc-seconds

Minor Axis of Rings 10.2 arc-seconds

Visual Magnitude (mv) 0.2 mv (in Virgo)

B = +13.7º
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Membership Report: Sponsors, Sustaining Members and Newest Members
by Matthew L. Will, ALPO Membership Secretary/Treasurer

The ALPO wishes to thank the following members listed below for voluntarily paying higher dues.  The extra income helps in maintaining the 
quality of the Journal while helping to keep the overall cost of the Journal in check.  Thank you!

As of August 12, 2012:

SPONSORS - Members giving $130 or more per membership

A special thank you to John and Elizabeth Westfall, and John McAnally their 
very generous contributions over the past year that have exceeded the Sponsor level.

Sponsor City State Country
Wayne Bailey Sewell NJ

Dr Julius L Benton, Jr Savannah GA

Henry "Hank" Bulger Grants NM

Brian Combs Macon GA

William Dembowski Windber PA

Howard Eskildsen Ocala FL

Mike Hood Kathleen GA

Gregory Macievic Camden OH

John W McAnally Waco TX

Roger Menard Laval QC Canada

Dr Arthur K Parizek Rio Verde AZ

Don C Parker Coral gables FL

Patrick J Peak Louisville KY

Hugh Pinkston Saluda VA

Berton & Janet Stevens Las Cruces NM

Robert Stock Drexel hill PA

Roger J Venable Chester GA

Gus Waffen North Royalton OH

Gary K Walker, MD Macon GA

Matthew Will Springfield IL

Christopher Will Springfield IL

John & Elizabeth Westfall Antioch CA

Thomas R Williams Houston TX
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SUSTAINING MEMBERS - Members giving $65 per membership

Sustaining Member City State Country
Christopher Bennett Palm Beach Gardens FL

Orville H Brettman Huntley IL 

Gene Cross Freemont CA

Thomas Deboisblanc Westlake Village CA

Serge Deconihout Puimichel, Haute France

Mike Dillon Minneapolis MN

Leland A Dolan Houston TX

T Wesley Erickson Warner Springs CA

Silvio Eugeni Roma Italy

William Flanagan Houston TX

Gordon Garcia Bartlett IL

Robin Gray Winnemucca NV

Dr John M Hill, Ph D Tucson AZ

Michael Hoffert Rowland Heights CA

Wayne Jaeschke West Chester PA

Roy A Kaelin Flossmoor IL

Vince Laman Laguna Niguel CA

Radon B Loveland Mesilla NM

Robert Maxey Summit MS

John R Nagle Baton Rouge LA

Bob O'Connell Keystone Heights FL

Wayne Reinhart Fostoria OH

Mike D Reynolds Jacksonville Beach FL

Tim Robertson Simi Valley CA

Takeshi Sato Hatsukaichi City Japan

Mark L Schmidt Racine WI

Michael Snider Hershey PA

Gerald F Watson Cary NC  

Russell O Wheeler Edmond OK
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NEWEST MEMBERS...
The ALPO would like to wish a warm welcome to those who recently became members. Below are those persons who have become new mem-
bers from May 1, 2010 through August 14, 2011: where their location and their interest(s) in lunar and planetary astronomy. The legend for the 
interest codes are located at the bottom of the page. Welcome aboard!

Interest Abbreviations

Member Name City State Country Interests
William Anthony Glen Gardner NJ
Matthew Benedict San Marino CA
Robert Bernat Athens Greece
Alain Bliez Bron France
Keith Brandt Dayton OH
Scott Burgess Winterport ME
Glenn Cameron Massillon OH
Rino Casella Pisa Italy 3                        
Steve Conard Sykesville MD A                        
Bruce Cordell Escondido CA
Danny Crawford Vale NC
Brian Day San Jose CA
Vincent Dovydaitis, Jr Las Cruces NM
Edward Eason Jacksonville FL
Silvio Eugeni Roma Italy
Paul Foratb Huixquilucan Mexico
Drew Geswein Tucson AZ
Jim Goodridge Grasswood SK Canada
Richard Gossett Roseville MI
Mike Harden Fort Myers FL
Daniel H Harris, Ph D San Antonio TX
Thomas B Henchy Murray UT 012356CER                
Michael Hoffert Rowland Heights CA
Paul B Jones Winston Salem NC
Aron Keve Kiss Vac Hungary
Cody Lawson Coweta OK
Jack Lowry San Angelo TX
Tom Lynch Lynbrook NY
John R Nagle Baton Rouge LA
Colleen Nazareth Lynbrook VIC Australia
Alan Noot Long Lake MN
Mike O'Brien Washington TX
Jerry Orr Oracle AZ
George Robinson Auburn CA
Orlando Benitez Sanchez Las Palmas Spain 23456EX                  
Joe Smith Hohenwald TN
John Spindler Carrollton TX
Brian Straight West Lafayette IN
Vince Tramazzo Tucson AZ
Terry Trees New Kensington PA
William M Anderson Williamsburg VA 35AC                     
Philip Zaleski Northhampton MA

0 = Sun 6 = Saturn D = CCD Imaging P = Photography

1 = Mercury 7 = Uranus E = Eclipses R = Radio Astronomy

2 = Venus 8 = Neptune H = History S = Astronomical Software

3 = Moon 9 = Pluto I = Instruments T = Tutoring 

4 = Mars A = Asteroids M = Meteors V = Videography

5 = Jupiter C = Comets O = Meteorites X = Visual Drawing
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Minutes provided by Matt Will,
ALPO Secretary / Treasurer

Call to Order
On July 5, 2012, at 8:06 p.m. CDT 
(Central Daylight Time), ALPO Executive 
Director and Board Chairman Julius L. 
Benton, Jr. called the ALPO Board to 
order via a teleconference phone line 
with other Board member present on the 
line, while others were present in person 
in the Illinois/Indiana Room of the 
Marriott Resort Hotel, in Lincolnshire, 
Illinois.

Present were:

ALPO Board Members Kenneth T. 
Poshedly (associate executive director), 
Richard W. Schmude, Jr., John E. 
Westfall and Matthew L. Will were 
present in Lincolnshire. 

Julius L. Benton, Jr. (executive director), 
Sanjay Limaye, Donald C. Parker, and 
Michael D. Reynolds could not attend 
this year's conference but joined the 
meeting via our teleconference phone 
line. A speaker phone was provided by 
Marriott for all those present to interact 
with those members on the line.

Guests at the business meeting included 
ALPO members Rick Rienks, Michael 
Mattie, and Philip Plante. Walter Haas, 
board member and founder and director/
emeritus of the ALPO, could not call in 
but has reviewed these minutes to offer 
contributing remarks concerning the 
topics discussed. 

Issue One: Approval of the 
Board Meeting Minutes of 
2011 (Introduced by 
Matthew Will)
Board meeting minutes for our 2011 
ALPO Board meeting were approved by 
all the present Board members.

Issue Two: Location for 
the ALPO to Convene in 
2013 (Introduced by Ken 
Poshedly)
Associate Executive Director, Ken 
Poshedly, announced he was working 
with Carroll Iorg, president of the 
Astronomical League to host its next 
ALCON in 2013 in Atlanta, Georgia. 
Ken was extending this invitation on 
behalf of his own local astronomy 
organization, the Atlanta Astronomy 
Club. The proposed location for the 
convention would be at the Fernbank 
Science Center in Atlanta. In addition to 

the Fernbank Science Center, the greater 
Atlanta area has a number of 
astronomical venues and observatories 
such as the Georgia State University 
Observatory at Hard Labor Creek state 
Park, the Tellus Science Center in Rome, 
Georgia, and two Atlanta Astronomy 
Club observing sites that allow for public 
evenings, and can be toured by ALCon 
attendees. Since we alternate our 
meetings by region once every three 
years, the ALPO is now due to have 
another meeting in the eastern portion of 
the continent. We haven't had a meeting 
in the east since 2010. Ken Poshedly 
made the motion for the ALPO to meet 
with the Astronomical League in Atlanta 

 Feature Story: 

 ALPO Board Meeting Minutes, July 5, 2012 Lincolnshire, Illinois

Dan Troiani (left) and Richard Schmude, winners of the Walter H. Haas Observer’s Award 
and the Peggy Haas Service Award respectively at this year’s Astronomical League 
Convention, ALCon 2012, held July 4 through 7 in Lincolnshire, Illinois USA. Dan is a past 
Mars Section coordinator and Richard is currently the coordinator for both the ALPO 
Jupiter and Remote Planets sections, as well as ALPO board member. (Photo by Frank 
Melillo) 
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next year subject to the League 
approving Ken's proposal to host. 
Richard Schmude seconded that motion. 
The Board vote in favor of meeting in 
Atlanta, Georgia, in 2013 was 8 votes to 
0. Postscript: The Astronomical League 
has since approved Atlanta as its venue 
for next year's ALCon. The event will be 
Wednesday, July 24 through Saturday, 
July 27, with the AL council meeting 
being held on Tuesday, July 23.)

Issue Three: The Future of 
the Position of Editor for 
the Journal (Introduced by 
Julius Benton and Ken 
Poshedly)
Understanding that Ken Poshedly will 
relinquish his duties as editor and 
publisher of the Journal at the end of 
2014 with the completion of Volume 56, 
someone will have to take his place in 
that role if the ALPO is still to have a 
journal. At the outset of the discussion of 
this topic, Ken expressed that he had 
been editor-in-chief of the Journal since 
2001 and had put in considerable time 
and effort in publishing our periodical. 
He felt that it was time for him to make 
changes in his personal priorities and 
allow for someone else to manage this 

publication with new energy and vision. 
Ken made it clear that this was a 
personal decision and not one driven by 
any external matters regarding the 
ALPO. Ken also stated that he would 
provide all assistance for his successor to 
help them along in the transition. 

A new successor for Ken will have to be 
found in the next couple of years. Ken 
made it clear that his future successor 
could take different approaches to editing 
the Journal. Currently, Ken solicits and 
receives material to be published in the 
Journal. Many papers are forwarded by 
Ken to our scientific editors for peer 
review by our scientific editors under the 
direction of Ken. Ken participates in the 
direct editing of other submissions and 
does the final proofing of all submissions 
and the layout for the Journal. Ken's 
successor could assume Ken's complete 
role. As an option, Ken suggested that 
final proofing and layout could be farmed 
out to a professional private publisher 
who could then forward a finished 
product to our printer, Sheridan Press, 
for printing and mailing of the hard copy 
Journal while posting the digital version 
on our website. In effect, the burden of 
work for Ken's replacement could be 
reduced. That person could collect 
submissions to the Journal, assign peer 
review editing to the scientific editorial 

staff, and forward reviewed articles and 
other submissions to the private 
publisher for final editing and layout.

This arrangement would come with a 
cost. It is estimated that the cost of this 
process would raise production cost by 
25 percent. Membership dues would 
have to be raised accordingly to meet this 
new cost of the Journal. Such an 
increase would not occur before the end 
of 2014, however, the increase at the 
time may be higher if other printing and 
mailing cost also increase as they 
eventually occur over time. Ken Poshedly 
will forward in the near future to Matt a 
newer publishing estimate from the 
private publisher that is closer to what we 
actually print in size and content for the 
Journal to see if that estimate is 
proportionally less expensive to the 
actual printing and mailing costs. 

Ken informed the Board that recently, 
one prospect for filling this important 
position declined due to other personal 
commitments. While prospects and 
options have been casually discussed 
between Ken and the rest of the Board 
over the last two months, it was felt that 
the Board shouldn’t defer this 
responsibility and expect Ken alone to 
resolve this matter. It was decided that a 
committee should be formed within the 
Board primarily to find a replacement for 
Ken's position of editor-in-chief of the 
Journal and to consider other issues 
concerning the future of the Journal.   
The committee would consist of Julius 
Benton, Don Parker and Mike Reynolds, 
with Sanjay Limaye serving in an 
advisory capacity. Julius Benton would 
be the chair for this committee.

Some ideas in advancing the form and 
availability of the Journal were discussed 
in light of present day and future 
technologies. While the consensus of the 
Board was that the hard copy version of 
the Journal should not be abandoned, 
the ALPO should look to expanding the 
horizons of Journal availability. iPhones 
and similar smartphone technologies are 
proliferating around the world and are 
becoming as commonly used as 
conventional web based media. 
Smartphone “apps” have proven to be 
highly versatile for customers of these 
devices for all sorts of uses. It was 
suggested that the ALPO look into using 
apps for everything from membership 
dues payments to postings of the 
Journal and more. Mike Reynolds 
suggested he might be able to provide 
some advice on this through his contacts 
at the college where he works; that 
advice could be some direction on the 

A view of the 24-inch dome exterior at Yerkes Observatory. (Photo by Ken Poshedly) 
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matters involving apps. Matt Will said 
that he would try to get in touch with 
Larry Owens, our ALPO webmaster, to 
look into the possibilities of this 
happening in the future. Both Julius 
Benton and Mike Reynolds also 
expressed an interest in making podcasts 
available on the website as well, if ALPO 
staff were interested in utilizing this 
means of communication in the future. 
The Board will seek consultations with 
our webmaster, Larry Owens, about this 
technological option as well.

Issue Four: Revisions to 
the Standing Rules and 
the Selection of an Award 
Committee Chairman 
(Introduced by Matthew 
Will).
A following proposed revisions to the 
ALPO Standing Rules and Procedures 
for Staff Management are being made for 
Article V, Section A:

Strikeouts indicate previous language 
being removed, italics indicate revised 
language.

ARTICLE V. AWARDS

A. The Walter H. Haas, Observers 
Award

ALPO Awards Committee Rules 
(Revised as of May 29, 2012)

At its annual Business Meeting at 
Baltimore, MD on August 8, 1986 the 
Association of Lunar and Planetary 
Observers adopted rules for the structure 
and actions of the committee which 
bestows the annual Walter H. Haas 
Award. These rules were later amended 
at the Business Meetings in 1989 and 
1991, and are again amended in 2012. 

1. The essential function of the 
committee is to select the recipient 
of the award. The members of the 
committee should hence be familiar 
with the work done by ALPO 
members for many years. A mixture 
of professional and amateur 
astronomers is desirable.

2. The Director Emeritus will be the 
ALPO Board has the responsibility 
for selecting a permanent chairman 
of the Award Committee at its 
annual business meeting or 
sometime prior to the time when 
the award is scheduled to be 
presented. If and when he that 
person is unable or unwilling so to 
serve, the ALPO Executive Director 
will name a temporary replacement, 
who will serve until a chairman is 
chosen at the next ALPO Business 
Meeting.

For a full reading of Article V and all rules 
regarding the Awards, one can consult 
Standing Rules. The purpose of this 
revision is to assert the responsibilities of 
the Awards more explicitly. Matt Will 
made the motion for the rule change, 
John Westfall seconded, and the Board 
vote was 8 to 0. After the motion and 
vote was made, Don Parker agreed to 
serve as chairman for the Walter H. Haas 
Observers Award. Matt Will nominated 
Don Parker as chairman for this 
committee with John Westfall seconding. 
The Board vote was 8 to 0 for Don 
Parker.

Inside the dome with the 40-inch refractor and tour guide at Yerkes Observatory. (Photo by 
Ken Poshedly)
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Issue Five: The Central 
Headquarters Concept 
and the Proposed 
Fundraising Plan 
(Introduced by Matthew 
Will)
The ALPO Board received two 
PowerPoint presentations and associated 
materials last May regarding the 
prospects for a proposed central 
headquarters or office and a prospective 
fundraising plan that would kick things 
off. The materials were sent in advance 
of the meeting for review by the Board, 
so as not to have to take up time making 
these presentations at the meeting. The 
ALPO Secretary is interested in receiving 
a go-ahead from the Board on his 
proposals, namely that the fundraising 
plan for the Endowment proceed with 
the understanding that concept of 
fundraising for the ALPO Endowment is 
something that needs to live on beyond 
the current Secretary or the present 
members of the Board, to sustain the 
ALPO’s future prospects for a central 
office.

The current fundraising plan would give 
members the option of paying higher 
dues but would be expanded in the future 
to accommodate charitable bequests, 

corporate sponsorship, and grants from 
private foundations. The fundraising 
activities would communicate the 
organization's seriousness concerning a 
future central office for the archiving of 
observational data. A central office could 
also support a variety of other functions, 
including maintaining scientific 
equipment for loan, a reference library, 
and as a contact point for outreach to the 
rest of the astronomical community. Rick 
Rienks commented that the value of our 
collections currently used by professional 
astronomers and research institutions 
should be tied into the current value of 
the observational data for raising funds. 
This concept is woven into our 
developing "proto" business plan for the 
central office.

The Board was favorable to Matt's plan, 
but wished to have more time to digest 
the materials before finally voting on the 
plan. Matt will make a motion in the 
form of an e-mail vote to the Board on 
this before the end of the month.

Issue Six: Review of 
Current Staff Status 
(Introduced by Julius 
Benton)
There were no changes in staff status. 
With all staff at permanent status (no 

“acting coordinators”) and no staff with 
expired memberships, no decisions had 
to be made in that regard. Ken Poshedly 
voiced some concerns about the Comets 
Section and the inactivity of this section 
in recent years. Ken offered to contact 
the section coordinator, Gary Kronk, to 
discuss issues regarding the greater 
participation among observers in the 
Comets Section. Matt Will noted that 
Gary keeps the ALPO Comet Section 
web pages active and up to date with the 
latest news about currently visible 
comets. Mr. Kronk is most noted for his 
Cometography book series of historical 
comet observations and his work with 
comet research.

The current status of the ALPO History 
Section was discussed. Tom Dobbins has 
been contributing articles to Journal over 
the last few years whereas Richard Baum 
has not since winter of 2001. Julius 
Benton will contact Richard Baum to 
assess his interest in continuing as a 
coordinator for the ALPO History 
Section.

Issue Seven: Review of 
Financial Report and 
Endowment
ALPO Secretary and Treasurer Matthew 
Will, reported to the ALPO Board the 
ALPO’s finances for the preceding year 
in the annual report submitted to the 
Board last February. The ALPO finished 
the Year 2011 in the black with a small 
surplus of $634.14. This was mainly due 
to a surge in early renewals ahead of the 
membership dues increase beginning on 
January 1, 2012. It was forecasted by 
the Treasurer that, due to the response in 
early renewals, it was likely that the 
ALPO would have a deficit at the end of 
2012. An interim report concerning this 
year’s activities was issued in June. As of 
May 31, 2012, the ALPO had a deficit 
of $2,7741.78. It is expected that this 
deficit will shrink since administrative 
expenses decrease toward the end of the 
year. The ALPO has $3,829.82 in the 
Springfield account and $1,000.15 in 
the Las Cruces account as of May 31, 
2012. The current value of the ALPO 
Endowment is $29,427.67.

The ALPO membership continues to 
drop off. We started out the year at 397 
members. Membership dropped further 
with over the last six months. With the 
release the summer issue of the Journal, 
membership dropped to 370 members. 
Most of the lapsed memberships were 
from members that received the digital 

One of the lower-level work rooms at Yerkes Observatory. (Photo by Ken Poshedly) 
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version of the Journal. Recently, a 
number of newly released issues of the 
Journal were made available, free of 
password protection in hopes that it 
would encourage non-members to join 
the ALPO through sampling fresh 
product. Unfortunately, we didn't attract 
any more new members than usual, with 
members that received the digital 
Journal letting their memberships 
expire, possibly on the presumption that 
a membership was no longer necessary 
to download a current issue of the 
Journal. As a general rule, a 
membership is needed to obtain 
passwords and download current issues 
of the Journal. And likewise, the funds 
generated from digital memberships are 
needed to sustain the ALPO. Roughly, 
the funds from members that receive the 
hard copy of the Journal, including 
sustaining and sponsor memberships, 
pay for the printing and mailing of that 
version. The ALPO is grateful for those 
that pay the higher level of dues that help 
keep the cost low for our regular dues 
paying members receiving the hard copy. 
Funds received from members receiving 
the digital Journal go to financing 
outreach and operational expenses 
excluding the printing and mailing of the 
hard copy Journal.

Matt Will commented that the loss of 
memberships is not something singular to the 
ALPO or to amateur astronomy in general, 
but is happening to professional societies as 
well. The Internet, a source of free materials 
for the taking, may be a factor for the decline 
of all these groups. Amateur astronomy 
groups like the ALPO are not only competing 
with startup blogs, but with their own websites 
that offer free materials for the amateur 
astronomer. Ken Poshedly pointed out that 
professionals no longer have their 
memberships paid for by their employers, 
which is another contributing cause to 
sagging membership numbers. Likewise, 
under these economic times we live in, 
amateurs may be counting their dollars, too. 
So the guild concept that all these groups are 
operating under is getting stressed out these 
days.

Rick Rienks, an ALPO member attending the 
Board meeting, said that the participants of 
the Astronomical League's observers 
programs might be a good source of potential 
ALPO members. The League's observers 
programs involving the Moon and planets, 
while having novice observers identify lunar 
and planetary features at the telescope, don't 
have the observers getting involved in actually 
making detailed observations of what they 
have identified. The ALPO's Lunar and 
Planetary Training Program might be the next 

logical step for the enthusiastic graduate of 
the League's observers programs to become 
more involved with lunar and planetary 
astronomy as ALPO members. Some effort 
should be made to contact the League inviting 
these novices into the ALPO.

Sanjay Limaye suggested that links to the 
Journal and ALPO website could be 
established on websites of universities 
maintaining web pages for their astronomy 
departments to encourage interest in the 
ALPO. Sanjay gave contact information for 
the University of Wisconsin's astronomy 
department's web page, for providing the 
university with a link to our page.

Issue Eight: Observer and 
Service Awards 
(Introduced by Julius 
Benton)
The ALPO has two awards to honor persons 
providing outstanding work for our programs. 
The Walter H. Haas Observer’s Award is 
bestowed annually (generally when the ALPO 
meets in the summer), to an amateur 
astronomer for excellence in observational 
Solar System astronomy. This award is 
named after our founder and original 
executive director, and was established in 
1985. The selection of this award is 
conducted by a committee convened by its 
committee chairman, Dan Joyce. The 
composition of the committee changes from 
year to year so that the responsibility of 
selection is shared by a wider group of 
members in the ALPO that are well qualified, 
while allowing others that vote one year to be 
considered for the award in another year 
when not serving on the committee. The 
Award itself consists of an engraved plaque. 
The awardee also receives a two-year 
complementary membership in the ALPO. 
This year's recipient was Daniel Troiani. Dan 
is well-known for his observation of Mars. 
Dan's keen eyes have recovered many 
features on Mars that have had extended 
absences from the Martian environment in 
the past. Through his own digital imaging of 
Mars, Dan produced the first amateur 
computerized maps of the entire Martian 
globe in the 1990's. Dan Troiani was an 
assistant coordinator for the ALPO Mars 
Section from October of 1988 through July 
of 1993. He was promoted to the position of 
lead coordinator for that section immediately 
afterward, and served in that capacity until 
July of 2008.

The Peggy Haas Service Award was 
established to recognize a member of the 
ALPO for outstanding service to our 
organization. This award was named after our 
founder’s late wife for her past support of the 
ALPO in many meaningful and indispensable 
ways, from assisting her husband with the 
Journal to creating a banner that hangs in 
front of the rostrum at ALPO paper sessions 

at our annual meetings. She was also the 
ALPO's librarian for its book lending service 
from 1966 to 1985. The award was 
inaugurated in 1997. The current executive 
director solely selects the recipient for this 
award. The Peggy Haas Award can recognize 
an ALPO officer, board member, volunteer 
staff member, or non staff member that has 
contributed outstanding service in some way 
to the organization in a capacity excluding 
observational skills (observational skills are 
recognized by the Walter H. Haas Award). 
Not necessarily an annual award, presentation 
occurs when appropriate and not at any 
specific time interval. The Award itself 
consists of an engraved plaque, plus the 
awardee also receives a lifetime membership 
in the ALPO. Richard W. Schmude, Jr., was 
this year's recipient. Richard has been a 
tireless volunteer ALPO staff member since 
November of 1990. It was then that Richard 
agreed to lead the Remote Planets Sections in 
coordinating its observing programs. Richard 
became chief Jupiter Coordinator in February 
of 2000, and over that decade, restored the 
section's functionality, including publishing a 
massive backlog of apparition reports going 
back to the mid 1980's. Richard has also 
served in the capacity of an assistant 
coordinator for the Mars Section since March 
2004. In addition to helping to manage all 
these observing programs, Richard has been 
a director on the ALPO Board since July 
1999. He has served ably as the ALPO's 
Executive Director twice, first from August 
2003 to August 2005, and most recently 
from August 2009 to July 2011.

Issue Nine: 
Documentation Standards 
for the Journal ALPO 
Submissions (Introduced 
by Ken Poshedly)
Earlier this year, an issue came up regarding 
papers and articles submitted to the Journal 
for publication. This involved properly 
crediting sources that an author uses in his or 
her research to support their own written 
documentation. All authors making 
submissions to the Journal should make a 
complete disclosure of all sources used in the 
commission of writing the paper or article. 
The Board fully endorses this policy and it 
should be the practice of everyone that 
submits anything for publication in the 
Journal. 

Adjournment
With no other business to conduct, Ken 
Poshedly made a motion to adjourn the 
Board meeting. John Westfall seconded. The 
motion passed with the present Board 
members voting in the affirmative with the 
Board meeting adjourning at 10:17 p.m. 
CDT on July 5, 2012.
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Abstract
Twenty-seven observers from the
United States, Canada, France,
Germany, Japan, Philippines, United
Kingdom, Italy, New Zealand, and The
Netherlands contributed digital images
and visual observations (drawings and
descriptive reports) to the ALPO Venus
Section during the 2008-09 Eastern
(Evening) Apparition. This report
summarizes the results of the 224 total
observations. Types of telescopes and
accessories used in making the
observations, as well as sources of
data, are discussed. Comparative
studies take into account observers,
instruments, visual and photographic
results. The report includes illustrations
and a statistical analysis of the long-
established categories of features in the
atmosphere of Venus, including cusps,
cusp-caps, and cusp-bands, seen or
suspected at visual wavelengths in
integrated light and with color filters, as
well as digital images captured at visual,
ultraviolet (UV), and infrared (IR)
wavelengths. Terminator irregularities
and the apparent phase phenomena, as
well as results from continued
monitoring of the dark hemisphere of
Venus for the enigmatic Ashen Light are

discussed, including imaging of the dark
side of Venus in the near-IR.

Introduction
The ALPO Venus Section received 224 
observations for the 2008-09 Eastern 
(Evening) Apparition, comprised of visual 
drawings, descriptive reports, and digital 
images from twenty-seven observers 
residing in the United States, Canada, 
France, Germany, Japan, Philippines, 
United Kingdom, Italy, New Zealand, and 
The Netherlands. Geocentric 
phenomena in Universal Time (UT) for 
this observing season are given in Table 
1, while Figure 1 shows the distribution 
of observations by month during the 
apparition. Table 2 gives the location 
where observations were made, the 
number of observations submitted, and 
the telescopes utilized.

Observational coverage of Venus 
throughout this apparition was very 
good, with several observers beginning 
their studies of the planet relatively early, 
about a month after Superior 
Conjunction on June 8, 2008. The 
observing season on which this report is 
based ranged from July 1, 2008 through 
March 26, 2009, with 70.5% of the 
observations occurring from December 
2008 through March 2009. One 
observer (Paul Maxson) continued to 
follow Venus up to within roughly a day 
before Inferior Conjunction on March 
27, 2009. All observers encouraged to 
try to carry out systematic observations 
of Venus when seeing conditions permit 
from conjunction to conjunction, and the 
ALPO Venus Section is quite fortunate to 
have a growing team of persistent, 
dedicated observers who have tried very 
hard to do that in recent observing 

seasons. For the 2008-09 Eastern 
(Evening) Apparition of Venus, the planet 
passed through maximum elongation 
from the Sun (47.0º), dichotomy, and 
greatest brilliancy (–4.8mv).

Figure 2 shows the distribution of 
observers and contributed observations 
by nation of origin for this apparition, 
where it can be seen that 40.7% of the 

 Feature Story: Venus

 ALPO Observations of Venus During the 
 2008-2009 Eastern (Evening) Apparition

All Readers
Your comments, questions, etc.,
about this report are appreciated.
Please send them to: ken.posh-
edly@alpo-astronomy.org for publi-
cation in the next Journal.

Online Features
 Left-click your mouse on:

The author’s e-mail address in blue
text to contact the author of this
article.
The references in blue text to jump
to source material or information
about that source material (Inter-
net connection must be ON).

Observing Scales
Standard ALPO Scale of Intensity:
 0.0 = Completely black
10.0 = Very brightest features
Intermediate values are assigned
along the scale to account for
observed intensity of features

ALPO Scale of Seeing Conditions:
 0 = Worst
10 = Perfect

Scale of Transparency Conditions:
Estimated magnitude of the faintest
star observable near Venus, allow-
ing for daylight or twilight

IAU directions are used in all
instances.

Terminology: Western vs Eastern
“Western” apparitions are those when an “inferior” planet (Mercury or Venus,
whose orbits lie inside the Earth’s orbit around the Sun) is west of the Sun, as
seen in our morning sky before sunrise.

“Eastern” apparitions are those when that planet is east of the Sun, as seen in
our sky after sunset.

An ALPO Venus Section Observing
Report Form is located at the end
of this report. 
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participants in our programs were 
located in the United States, and they 
accounted for 45.5% of the total 
observations. Continued strong 
international cooperation took place 
during this observing season, whereby 
59.3% of the observers resided outside 
the United States and contributed 54.5% 
of the overall observations. The ALPO 
Venus Section welcomes a widening 
global team of observers in the future.

The types of telescopes used to observe 
and image Venus are shown in Figure 3. 
The majority of all observations (84.8%) 
were made with telescopes ³15.2 cm 
(6.0 in.) in aperture. During the 2008-09 
Eastern (Evening) Apparition of Venus, 
the frequency of use of classical designs 
(refractors, Newtonians, and Cassegrains) 
was only 17.0%, while utilization of 
catadioptrics (Schmidt-Cassegrains and 
Maksutovs) was 83.0%. All visual and 
digital observations were performed 
under twilight or daylight conditions, 
generally because more experienced 
Venus observers have found that viewing 
the planet during twilight or in full 
daylight substantially reduces the 
excessive glare associated with the 

planet. Also, viewing or imaging Venus 
when it is higher in the sky substantially 
cuts down on the detrimental effects of 
atmospheric dispersion and image 
distortion prevalent near the horizon.

The writer extends his gratitude to all 
twenty-seven observers who made this 
report possible by faithfully sending in 
their drawings, descriptive reports, and 
digital images of Venus in 2008-09. 

Readers who wish to follow Venus in 
coming apparitions are urged to join the 
ALPO and start participating in our 
observational studies. Then brightness of 
Venus makes it easy to find, and 
surrounding around the dates of greatest 
elongation from the Sun, it can be as 
much as 15 times brighter than Sirius 
and can even cast shadows when viewed 
from a dark, moonless observing site. 
Getting started in the Venus Section 

Table  1. Geocentric Phenomena in Universal Time (UT)
for the 2008-09 Eastern (Evening) Apparition of Venus

Superior Conjunction 2008  Jun 09d  04.00h UT

Initial Observation           Jul  01   20:53

Greatest Elongation East 2009 Jan  14   21.00 (47°)

Dichotomy (predicted)          Jan  17   00.28:48 (17.02d)

Greatest Illuminated Extent          Feb 19   15.00 (mv = −4.8)

Final Observation          Mar 26   16.28

Inferior Conjunction          Mar 27    19.00

Apparent Diameter (observed range):   9.8” (2008 Jul 01) ↔ 59.3” (2008 Mar 26)

Phase Coefficient, k (observed range): 0.994 (2008 Jul 01) ↔ 0.010 (2008 Mar 26)
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programs requires only minimal 
aperture, ranging from 7.5 cm (3.0 in.) 
for refractors to 15.2 cm (6.0 in.) 
reflectors.

Observations of 
Atmospheric Details on 
Venus
The methods and techniques for visual 
studies of the notoriously faint, elusive 
"markings" in the atmosphere of Venus 
are described in detail in The Venus 
Handbook, available from the ALPO 
Venus Section in printed or *.pdf format. 
Readers who maintain archives of earlier 
issues of this Journal may also find it 
useful to consult previous apparition 
reports for a historical account of ALPO 
studies of Venus.

Most of the drawings and digital images 
used for this analytical report were made 
at visual wavelengths, but several 
observers routinely imaged Venus in 
infrared (IR) and ultraviolet (UV) 
wavelengths. Some examples of 
submitted observations in the form of 
drawings and images accompany this 
report to help readers interpret the level 
and types of atmospheric activity 
reported on Venus this apparition.

Represented in the photo-visual data for 
this apparition were all of the long-
established categories of dusky and bright 
markings in the atmosphere of Venus, 
including a small fraction of radial dusky 
features, described in the literature cited 
earlier in this report. Figure 4 shows the 
frequency of identifiable forms of 
markings seen or suspected on Venus. 
Most observations referenced more than 
one category of marking or feature, so 
totals exceeding 100% are not unusual. 
At least some level of subjectivity is 
inevitable when visual observers attempt 
to describe, or accurately represent on 
drawings, the variety of highly elusive 
atmospheric features on Venus, and this 
natural bias had some effect on the data 
represented in Figure 4. It is assumed, 
however, that conclusions discussed in 
this report are, at the very least, quite 
rational.

The dusky markings of Venus’ 
atmosphere are always troublesome to 
detect using normal visual observing 
methods, and this well-known 
characteristic of the planet is generally 
independent of the experience of the 
observer. When color filters and variable-
density polarizers are utilized as a routine 

practice, however, views of cloud 
phenomena on Venus at visual 
wavelengths are often measurably 
improved. Without neglecting vital 
routine visual work, the ALPO Venus 
Section urges observers to try their hand 
at digital imaging of Venus at UV and IR 
wavelengths. The morphology of 
features captured at UV and IR 
wavelengths is frequently quite different 
from what is seen at visual regions of the 
spectrum, particularly atmospheric radial 
dusky patterns (in the UV) and the 
appearance of the dark hemisphere (in 
IR). Similarities do occasionally occur, 
though, between images taken at UV 
wavelengths and drawings made with 
blue and violet filters. The more of these 
that the ALPO Venus Section receives 

during an observing season, the more 
interesting are the comparisons of what 
can or cannot be detected visually versus 
what is captured by digital imagers at 
different wavelengths.

Figure 4 illustrates that in 25.3% of the 
observations submitted this apparition 
the dazzlingly bright disc of Venus was 
considered as being completely devoid of 
atmospheric features. When dusky 
features were seen or suspected, or 
imaged, on the brilliant disc of Venus, the 
highest percentage was “Amorphous 
Dusky Markings” (65.5%)," followed by 
Banded Dusky Markings" (55.2%), 
“Irregular Dusky Markings” (32.5%), and 
“Radial Dusky Markings” (2.1%). The 
latter category typically was more 

Table  2. ALPO Observing Participants in the 2008-09 Eastern (Evening) 
Apparition

Observer and Observing Site No. Obs. Telescope(s) Used*
Akutsu, Tomio; Cebu City, Philippines 6 35.6 cm (14.0 in.) SCT

Arditti, David; Middlesex, UK 6 35.6 cm (14.0 in.) SCT

Benton, Julius L.; Wilmington Island, GA 30 9.0 cm (3.5 in.) MAK

Bosman, Richard; Enschede, The Netherlands 1 28.0 cm (11.0 in.) SCT

Boudreau, John; Saugus, MA 1 28.0 cm (11.0 in.) SCT

Collins, Maurice; Palmerston North, NZ 8 20.3 cm (8.0 in.) SCT

Delcroix, Marc; Tournefeuille, France 1 25.4 cm (10.0 in.) SCT

Frassati, Mario; Crescentino, Italy 1 20.3 cm (8.0 in.) SCT

Friedman, Alan; Buffalo, NY 1 25.4 cm (10.0 in.) MAK

Haas, Walter H.; Las Cruces, NM 1 20.3 cm (8.0 in.) NEW

Hansen, Torsten; Reichau Boos, Germany 3 20.3 cm (8.0 in.) NEW

Hill, Rik; Tucson, AZ 3 9.0 cm (3.5 in.) MAK

Ikemura, Toshihiko; Osaka, Japan 2 38.0 cm (15.0 in.) NEW

Jakiel, Richard; Douglasville, GA 2 30.5 cm (12.0 in.) SCT

Kingsley, B.A.; Maidenhead, UK 1 12.0 cm (4.7 in.) REF

Maxson, Paul; Phoenix, AZ 55 25.4 cm (10.0 in.) SCT

Melillo, Frank J.; Holtsville, NY 3 25.4 cm (10.0 in.) SCT

Niechoy, Detlev; Göttingen, Germany 61 20.3 cm (8.0 in.) SCT

Parker, Donald C.; Coral Gables, FL 4 25.4 cm (10.0 in.) DAL

Pellier, Christophe; Bruz, France 3 25.4 cm (10.0 in.) CAS

Robbins, Sol C.; Fair Lawn, NJ 1 15.2 cm (6.0 in.) REF

Roussell, Carl; Hamilton, Ontario, Canada 23 15.2 cm (6.0 in.) REF

Sanford, John; Springville, CA 1 15.2 cm (6.0 in.) REF

Scheffer, G.J.; Malden, The Netherlands 1 20.3 cm (8.0 in.) MAK

Sharp, Ian; West Sussex, UK 2 28.0 cm (11.0 in.) SCT

Viladrich, Christian; Paris, France 1 15.2 cm (6.0 in.) REF

Welters, Pieter; Deventer, The Netherlands 2 21.0 cm (8.3 in.) CAS

Total No. of Observers 27

Total No. of Observations 224

*REF = Refractor, SCT = Schmidt-Cassegrain, NEW = Newtonian, MAK = Maksutov, DAL 
= Dall-Kirkham, CAS = Cassegrain
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apparent in UV images [Insert 
Illustrations No. 001 through 006].

Terminator shading was reported in 
95.9% of the observations, as shown in 
Figure 4. Terminator shading normally 
extended from one cusp of Venus to the 
other, and the dusky shading was 
progressively lighter in tone (higher 
intensity) from the region of the 
terminator toward the bright planetary 
limb. Many observers described this 
upward gradation in brightness as ending 

in the Bright Limb Band. A considerable 
number of images at visual wavelengths 
showed terminator shading, but it was 
most obvious on many UV images [Insert 
Illustration No. 007].

The mean numerical relative intensity for 
all of the dusky features on Venus this 
apparition averaged about 8.6. The 
ALPO Scale of Conspicuousness (a 
numerical sequence from 0.0 for 
"definitely not seen" up to 10.0 for 
"definitely seen") was used regularly, and 
the dusky markings in Figure 4 had a 
mean conspicuousness of ~3.5 
throughout the apparition, suggesting 
that the atmospheric features on Venus 
were within the range from very 
indistinct impressions to fairly strong 
indications of their actual presence.

Figure 4 also shows that "Bright Spots or 
Regions," exclusive of the cusps, were 
seen or suspected in only 9.3% of the 
submitted observations and images. For 
example, consider the image taken by 
Toshihiko Ikemura of a white region near 
the limb of Venus on February 2, 2009 
at 08:49UT at 340nm in the near-UV 
[Insert Illustration No. 008] as well as a 
drawing contributed by Carl Roussell of a 
similar feature near the limb on the same 
date at 17:30UT [Insert Illustration No. 
009]. When visual observers detect such 
bright areas, it is standard practice for to 
denote them on drawings by using dotted 
lines to surround them. 

Observers regularly used color filter 
techniques when viewing Venus, and 
when results were compared with studies 
in Integrated Light, it was evident that 
color filters and variable-density 
polarizers improved the visibility of 
otherwise indefinite atmospheric 
markings on Venus.

The Bright Limb Band
Figure 4 illustrates that nearly two-thirds 
of the submitted observations (65.5%) 
this apparition referred to a very 
conspicuous "Bright Limb Band" on the 
illuminated hemisphere of Venus. When 
the Bright Limb Band was visible or 
imaged, it appeared as a continuous, 
brilliant arc running from cusp to cusp 
95.3% of the time, and interrupted or 
only marginally visible along the limb of 
Venus in 4.7% of the positive reports. 
The bright limb band was more likely to 
be incomplete in UV images than those 
captured in the visible spectrum as well 
as submitted drawings. The mean 
numerical intensity of the Bright Limb 

Band was 9.8, seemingly a bit more 
obvious when color filters or variable-
density polarizers were used. This very 
bright feature, usually reported by visual 
observers this apparition, was also seen 
on a fairly large number of digital images 
of Venus received [Insert Illustration No. 
010].

Terminator Irregularities
The terminator is the geometric curve 
that separates the brilliant sunlit and dark 

Illustration 001. 2008Jul01 20:53UT; Carl 
Roussell of Hamilton, Ontario, Canada; 
15.2 cm (6.0 in) REF; Drawing @ 200-
400X Integrated Light, W25, W58, W47 
filters; Seeing 4.5; Transparency (not 
specified); Phase (k) = 0.994; Apparent 
Diameter = 9.8"; Drawing depicts banded 
dusky markings, cusp caps, and cusp 
bands

Illustration 002. 2008Jul15 19:08UT; 
Detlev Niechoy of Göttingen, Germany; 
20.3 cm (8.0 in) SCT; Drawing @ 225X 
Integrated Light; Seeing 4.0 
(interpolated); Transparency (not 
specified); Phase (k) = 0.984; Apparent 
Diameter = 9.9"; Drawing shows irregular 
dusky features, cusp caps, and cusp 
bands.

Illustration 003. 2008Dec28 20:04UT; 
Don Parker of Coral Gables, FL USA; 
25.4 cm (10.0 in) DAL; UV filter 355nm 
peak; Seeing 8.5; Transparency (clear - 
daylight); Phase (k) = 0.591; Apparent 
Diameter = 20.7"; UV image shows 
amorphous and irregular dusky 
markings, cusp caps, cusp bands.

Illustration 004. 2008Aug21 12:29UT; 
Detlev Niechoy of Göttingen, Germany; 
20.3 cm (8.0 in) SCT; Drawing @ 225X 
Integrated Light; Seeing 5.0 
(interpolated); Transparency (not 
specified); Phase (k) = 0.938; Apparent 
Diameter = 10.6"; Banded dusky 
markings are represented in this 
drawing.
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hemispheres of Venus. A deformed or 
asymmetric terminator was reported in 
40.7% of the observations. Amorphous, 
banded, and irregular dusky atmospheric 
markings often seemed to merge with 
the terminator shading, possibly 
contributing to some of the reported 
incidences of irregularities. Filter 
techniques usually improved the visibility 
of terminator asymmetries and 
associated dusky atmospheric features. 

Bright features adjacent to the terminator 
can occasionally take the form of bulges, 
while darker markings may appear as 
wispy hollows [Insert Illustration No. 
011].

Cusps, Cusp-Caps, and 
Cusp-Bands
When the phase coefficient, k, is 
between 0.1 and 0.8 (the phase 
coefficient is the fraction of the disc that 
is illuminated), atmospheric features on 
Venus with the greatest contrast and 
overall prominence are consistently 
sighted at or near the planet's cusps, 
bordered sometimes by dusky cusp-
bands. Figure 5 shows the visibility 
statistics for Venusian cusp features for 
this apparition.

When the northern and southern cusp-
caps of Venus were reported this 
observing season, Figure 5 graphically 
shows that these features were equal in 
size the majority (83.2%) of the time and 
in brightness in 66.7% of the 
observations. Also, there were several 
instances when the southern and 
northern cusp-caps were larger and 
brighter than each other. Both cusp-caps 
were visible in 58.8% of the 
observational reports, and their mean 
relative intensity averaged 9.8 during the 
observing season. Dusky cusp-bands 
were detected flanking the bright cusp-
caps in 58.8% of the observations when 
cusp-caps were visible. When seen, the 
cusp-bands displayed a mean relative 
intensity of about 7.6 (see Figure 5) 
[Insert Illustrations No. 012 and 013].

Cusp Extensions
In 98.5% of the visual observations 
submitted during the apparition, no cusp 
extensions were reported in integrated 
light or with color filters beyond the 180° 
expected from simple geometry (see 
Figure 5). As Venus entered crescent 
phases as it approached inferior 
conjunction on March 27, 2009, rare 
instances of cusp extensions were 
detected from time to time, ranging from 
5° to 12.5°, but not particularly 
noticeable on any contributed drawings 
and rather vague in images submitted 
[Insert Illustration No. 014]. Experience 
has shown that cusp extensions are 
notoriously troublesome to image 
because the sunlit regions of Venus are 
overwhelmingly brighter than faint cusp 
extensions, but observers are still 
encouraged to try to record these 

features using digital imagers in 
upcoming apparitions.

Estimates of Dichotomy
A discrepancy between predicted and 
observed dates of dichotomy (half-phase) 
is often referred to as the "Schröter 
Effect" on Venus. The predicted half-
phase occurs when k = 0.500, and the 
phase angle, i, between the Sun and the 
Earth as seen from Venus equals 90°. 

Illustration 005. 2009Jan03 17:02UT ; 
Christophe Pellier of Bruz, France; 25.4 
cm (10.0 in) CAS; UV 365nm filter; 
Seeing 5.0; Transparency 6.0; Phase (k) 
= 0.565; Apparent Diameter = 21.9"; UV 
image depicts banded dusky markings 
and bright cusp caps.

Illustration 006. 2009Jan22 09:50UT; Sol 
C. Robbins of Fair Lawn, NJ USA; 15.2 
cm (6.0 in) REF; Drawing @ 240X 
Integrated Light (no filter); Seeing (not 
specified); Transparency (not specified); 
Phase (k) = 0.470; Apparent Diameter = 
26.7"; Excellent detailed drawing shows 
amorphous and irregular dusky 
markings, as well as the bright limb 
band, cusp caps and a South cusp band.

Illustration 007. 2008Oct12 12:56UT; 
Detlev Niechoy of Göttingen, Germany; 
20.3 cm (8.0 in) SCT; Drawing @ 225X 
Integrated Light (no filter); Seeing 4.0 
(interpolated); Transparency (not 
specified); Phase (k) = 0.834; Apparent 
Diameter = 12.7"; Terminator shading 
with associated dusky banded features 
are noticeable in this drawing.

Illustration 008. 2009Feb02 08:49UT; 
Toshihiko Ikemura of Osaka, Japan; 38.0 
cm (11.2 in) NEW; 340nm UV filter; 
Seeing 4.0 (interpolated); Transparency 
(not specified); Phase (k) = 0.403; 
Apparent Diameter = 30.6"; Bright cusps 
and a diffuse bright spot is identified in 
this UV image near the planet's limb.
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Although theoretical dichotomy occurred 
on June 8, 2007 at 15.60h UT, visual 
dichotomy estimates were not submitted 
during this apparition.

Dark Hemisphere 
Phenomena and Ashen 
Light Observations
The Ashen Light, reported the first time 
by G. Riccioli in 1643, is an extremely 
elusive, faint illumination of Venus’ dark 
hemisphere. Some observers describe 
the Ashen Light as resembling 
Earthshine on the dark portion of the 
Moon, but the origin of the latter is 
clearly not the same. It is natural to 
presuppose that Venus should ideally be 
viewed against a totally dark sky for the 
Ashen Light to be detectable, but such 
circumstances occur only when the 
planet is very low in the sky where poor 
seeing adversely affects viewing. The 
substantial glare from Venus in contrast 
with the surrounding dark sky is a further 
complication. Nevertheless, the ALPO 
Venus Section continues to receive 
reports from experienced observers, 
viewing the planet in twilight, who are 
convinced they have seen the Ashen 
Light, and so the controversy continues. 

This apparition only one observer, Detlev 
Niechoy of Germany, submitted reports 
of the Ashen Light using a 20.3 cm (8.0 
in.) SCT in Integrated Light (no filter) and 
a variety of color filters between 
December 28, 2008 and March 17, 
2009 [Insert Illustrations No. 015].

There were no visual reports or digital 
images of the Ashen Light contributed to 
the ALPO Venus Section during the 
2008-09 Eastern (Evening) Apparition. 
Venus observers are encouraged to 
monitor the dark side of Venus using 
digital imagers to try to capture any 
illumination that may be present on the 
planet, ideally as part of a cooperative 
simultaneous observing endeavor with 
visual observers.

Table 3 lists the Ashen Light 
observations for this apparition.

Since the instrumentation and 
methodology are not really complicated, 
the ALPO Venus Section also 
encourages observers to pursue 
systematic imaging of the planet in the 
near-IR. At these wavelengths the hot 
surface of the planet becomes quite 
apparent, and occasionally mottlings 
show up in such images, which are 

attributed to the presence of cooler dark 
higher-elevation terrain and warmer 
bright lower surface areas in the IR. 
Table 4 lists the images that were 
captured showing the dark hemisphere at 
about 1000nm in the IR [Insert 
Illustrations No. 016 thru 019].

There were sporadic instances (8.8% of 
all observations submitted) when the dark 
hemisphere of Venus allegedly appeared 
darker than the background sky, a 
phenomenon that is probably nothing 
more than a curious contrast effect.

Table  3. Ashen Light Observations During the 2008-09 Eastern (Evening) Apparition of Venus

UT Date and Time X k Observational Notes

2008 Dec 28 13:11 225 0.592 Ashen Light suspected

2009 Jan 20 17:11 225 0.480 Ashen Light is definite in IL and W15 filter

2009 Jan 25 16:21 225 0.451 Ashen Light is definite in W25 and W15 filters

2009 Jan 28 17:10 225 0.433 Ashen Light is definite in W25, W47, W15 filters

2009 Feb 03 17:01 225 0.394 Ashen Light is definite in W25, W47, W15 filters

2009 Feb 06 15:14 225 0.374 Ashen Light is suspected in W25, W47, W15 filters

2009 Feb 18 16:52 225 0.282 Ashen Light is suspected in IL

2009 Feb 24 15:51 225 0.230 Ashen Light is suspected in IL

2009 Mar 03 16:44 225 0.172 Ashen Light is suspected in IL +  W25 and W15 filters

2009 Mar 17 16:34 225 0.047 Ashen Light is suspected in IL

Table  4. Dark Hemisphere Infrared Images During the 2008-09 Eastern 
(Evening) Apparition of Venus

UT Date and Time k Observer Location Instument

2009 Mar 03 23:45 0.163 Melillo, Frank J. USA 25.4 cm (10.0 in.) SCT

2009 Mar 04 23:28 0.154 Melillo, Frank J. USA 25.4 cm (10.0 in.) SCT

2009 Mar 05 10:27 0.149 Akutsu, Tomio PHIL 35.6 cm (14.0 in.) SCT

2009 Mar 13 23:35 0.074 Boudreau, John USA 28.0 cm (11.0 in.) SCT

Illustration 009. 2009Feb02 17:30UT; 
Carl Roussell of Hamilton, Ontario, 
Canada; 15.2 cm (6.0 in) REF; Drawing 
@ 200-400X Integrated Light; + 
alternating W25, W58, W47 filters; 
Seeing 5.0; Transparency (not 
specified); Phase (k) = 0.401; Apparent 
Diameter = 30.8"; Drawing depicts a 
diffuse bright spot near the limb, as well 
as banded dusky markings, cusp caps, 
cusp bands, and the bright limb band.
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Simultaneous 
Observations
The atmospheric features and 
phenomena of Venus are elusive, and it 
not unusual for two observers looking at 
Venus at the same time to derive 
somewhat different impressions of what 
is seen. Our challenge is to establish 
which features are real on any given date 
of observation, and the only way to build 
confidence in any database is to increase 
observational coverage on the same date 
and at the same time. Therefore, the 
ideal scenario would be to have 
simultaneous observational coverage 
throughout any apparition. Simultaneous 
observations are defined as independent, 
systematic, and standardized studies of 
Venus carried out by a large group of 
observers using the same techniques, 
similar equipment, and identical 
observing forms to record what is seen. 
While this standardized approach 
emphasizes a thorough visual coverage 
of Venus, it is also intended to stimulate 
routine digital imaging of the planet at 
visual and various other wavelengths, 
such as infrared and ultraviolet. By these 
exhaustive efforts, we would hope to be 
able to at least partially answer some of 
the questions that persist about the 

existence and patterns of atmospheric 
phenomena on Venus.

Amateur-Professional 
Cooperative Programs
The Venus Express (VEX) spacecraft 
began systematically monitoring Venus at 
near-UV, visible and near-IR wavelengths 
in May 2006 and has been extended 
through the end of 2014. Despite the 
fact that spacecraft images of Venus will 
be extremely high-resolution, far better 
than is achievable from Earth, 
monitoring by the VEX cameras will not 
be continuous. So, this opens up a great 
opportunity for amateur astronomers to 
attempt high-quality digital imaging of 
Venus in the wavelength range of 350nm 
to 1000nm (near-UV to near-IR). The 
Venus Amateur Observing Project 
(VAOP) has been organized in 
cooperation with the European Space 
Agency (ESA) where images are being 
contributed by amateur astronomers to 
complement the Venus Express (VEX) 
spacecraft results. More information 
about this effort, as well as prerequisites 
for participations and instructions for 
uploading images, can be obtained by 
contacting the ALPO Venus Section or 
by visiting the VAOP website at:

http://sci.esa.int/science-e/www/object/
index.cfm?fobjectid=38833&fbodylongid
=1856.

In addition to dispatching images to the 
VAOP project, they should also be 

Illustration 010. 2009Jan23 10:22-10:30UT; Tomio Akutsuof Cebu City, The Philippines; 
35.6 cm (14.0 in) SCT; UV and IR filters; Seeing 6.5; Transparency 5.0; Phase (k) = 0.465; 
Apparent Diameter = 27.0"; Aside from amorphous dusky markings and cusp caps, the 
Bright Limb Band is quite obvious in these comparison images in both UV and IR 
wavelengths.

Illustration 011. 2009Jan10 16:35UT; 
Mario Frassati of Crescentino, Italy; 20.3 
cm (8.0 in) SCT; Drawing @ 160X W47 
violet filter; Seeing 5.0 (interpolated); 
Transparency (not specified); Phase (k) 
= 0.532; Apparent Diameter = 23.5"; In 
addition to banded and amorphous 
dusky features, irregularities along the 
terminator are depicted on this superb 
sketch.

Illustration 012. 2008Dec31 13:51UT; 
Detlev Niechoy of Göttingen, Germany; 
20.3 cm (8.0 in) SCT; Drawing @ 225X 
Integrated Light (no filter); Seeing 4.0 
(interpolated); Phase (k) = 0.579; 
Apparent Diameter = 21.3"; Cusp caps 
and cusp bands are quite obvious in this 
drawing in addition to banded dusky 
features.
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regularly sent to the ALPO Venus 
Section. The submitted images will be 
archived for analysis and comparison 
with results on the planet’s atmospheric 
circulation gleaned from the Venus 
Express (VEX) mission. The ALPO Venus 
Section looks forward to continued 
successful Pro-Am cooperation during 
the mission, and observers throughout 
the world are welcome to participate.

Conclusions
Analysis of ALPO observations of Venus 
during the 2008-09 Eastern (Evening) 
Apparition showed that vague shadings 
on the disc of the planet were 
periodically apparent to visual observers 
who utilized standardized filter techniques 
to help reveal the notoriously elusive 
atmospheric features. Indeed, it is often 
very difficult to be sure visually what is 
real and what is merely illusory at visual 
wavelengths in the atmosphere of Venus. 
Increased confidence in visual results is 
improving as more and more program 
participants are attempting simultaneous 
observations. Readers and potential 
observers should realize that well-
executed drawings of Venus are still a 
vital part of our overall program as we 
strive to improve the opportunity for 
confirmation of highly elusive 
atmospheric phenomena, to introduce 
more objectivity, and to standardize 
observational techniques and 
methodology. It is especially good to see 
that to a greater extent Venus observers 
are contributing digital images of the 
planet at visual, near-UV, and near-IR 
wavelengths. It is also meaningful when 
several observers working independently, 
with some using visual methods at the 
same time that others are employing 
digital imaging, to produce comparable 
results. For example, atmospheric 
banded features and radial (“spoke”) 
patterns depicted on drawings often look 
strikingly similar to those captured with 
digital imagers at the same date and 
time. 

Many of our best UV images have been 
sought after by the professional 
community, and cooperative involvement 
of amateurs and professionals on 
common projects took another step 
forward with the establishment of the 
Venus Amateur Observing Project 
(VAOP) in 2006 coincident with the 
Venus Express (VEX) mission, which 
continues at least until 2014.

Active international cooperation by 
individuals making regular systematic, 
simultaneous observations of Venus 
remain our main objective, and the 
ALPO Venus Section encourages 
interested readers to join us in our many 
projects and challenges in the coming 
years.
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Illustration 014. 2009Mar20 21:50UT ; 
Paul Maxson of Phoenix, AZ USA; 25.4 
cm (10.0 in) SCT; Integrated Light (no 
filter); Seeing (not specified); 
Transparency (not specified); Phase (k) 
= 0.028; Apparent Diameter = 58.4"; The 
thin crescent of Venus is shown in the 
image taken about a week prior to 
inferior conjunction on March 26, 2009. 
Cusp extensions are not obvious, but 
suspected.

Illustration 015. 2009Feb03 17:18UT; 
Detlev Niechoy of Göttingen, Germany; 
20.3 cm (8.0 in) SCT; Drawing @ 225X 
Integrated Light and W47 violet filter; 
Seeing 4.0 (interpolated); Transparency 
(not specified); Phase (k) = 0.394; 
Apparent Diameter = 31.2"; Observer 
claims Ashen Light was definitely visible 
across the dark hemisphere of Venus.

Illustration 013. 2009Jan30 15:48UT; 
Pieter Welters of Deventer, The 
Netherlands; 21.0 cm (8.3 in) CAS; 
Seeing 5.0 (mot specified); 
Transparency (not specified); Phase (k) 
= 0.421; Apparent Diameter = 29.6"; 
Cusp caps and cusp bands are clearly 
visible in this image along with banded 
dusky markings. 
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Illustration 018. 2009Mar05 10:27UT; 
Tomio Akutsu of Cebu City, The 
Philippines; 35.6 cm (14.0 in) SCT; 
980nm IR filter; Seeing 4.5; 
Transparency 5.0; Phase (k) = 0.149; 
Apparent Diameter = 48.7"; The hot 
surface of Venus' dark hemisphere is 
clearly visible in the IR in this excellent 
image.

Illustration 019. 2009Mar13 23:35UT ; 
John Boudreau of Saugus, MA USA ; 
28.0 cm (11.0 in) SCT; 980nm IR filter; 
Seeing (not specified); Transparency 
(not specified); Phase (k) = 0.074; 
Apparent Diameter = 54.7"; The hot 
surface of Venus' dark hemisphere is 
clearly visible in the IR in this superb 
image.

Illustration 017. 2009Mar04 23:28UT; 
Frank Melillo of Holtsville, NY USA; 25.4 
cm (10.0 in) SCT; 1000nm IR filter; 
Seeing 3.0 (interpolated); Transparency 
(not specified); Phase (k) = 0.154; 
Apparent Diameter = 55.8"; The hot 
surface of Venus' dark hemisphere is 
apparent in the IR in this image.

Illustration 016. 2009Mar03 23:45UT; 
Frank Melillo of Holtsville, NY USA; 25.4 
cm (10.0 in) SCT; 1000nm IR filter; 
Seeing 3.0 (interpolated); Transparency 
(not specified); Phase (k) = 0.163; 
Apparent Diameter = 47.6"; The hot 
surface of Venus' dark hemisphere is 
apparent in the IR in this image.
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With the recent passing of Neil 
Armstrong, the first human to walk the 
surface of the Moon, perhaps now is a 
good time to remind all that various lunar 
features now have names for 
contemporary space explorers like Neil 
Armstrong and not just for those from 
antiquity.

In researching for this article, I was told 
that there was no mention of the Apollo 
11 landing in any of the ALPO journals 
at or near the time of the event. I find 
this disappointing because even though 
there was no hope of actually seeing the 
landing site with Earthbound telescopes, 
the event certainly could have served as a 
means to publicize lunar observing with 
descriptions of the event, where they 
landed, descriptions of the visible terrain 
at the landing site, etc.

Anyway, I did locate a great online 
writeup by Bob King, a photographer 
and photo editor at the Duluth 
(Minnesota) News Tribune. Bob is also an 
amateur astronomer.

In his account on how to locate the 
Apollo 11 (and other) craters, Bob writes 
that, “Neil Armstrong will always have a 
place on the Moon alongside his fellow 
Apollo astronauts Michael Collins and 
Buzz Aldrin. Each has a crater in their 
name not far from the Apollo 11 landing 
site in the Sea of Tranquility. These three 
craters and three on the lunar farside for 
the crew of Apollo 8 are the only ones to 
my knowledge named for living 
astronauts. Frank Borman, James Lovell 
and William Anders of Apollo 8 were the 
first the leave Earth orbit and travel 
around the Moon.”

I hereby quote more of Bob’s fine piece: 
“Several years back on a clear night with 
little air turbulence, I trained my 10-inch 
telescope on the Apollo 11 landing site 
near the pair of medium-sized craters 
Ritter and Sabine. The site itself appears 

smooth and featureless to the eye, but 
Armstrong’s crater, along with his pals 
Buzz Aldrin and Michael Collins, who 
remained in orbit while the other two 
gathered rocks and set up experiments 
on the lunar surface, came into view at a 
magnification of around 200x.

“All three form a neat little row with 
Armstrong the largest and Collins the 
smallest, but they’re all quite small really. 
Armstrong’s crater is just 2.9 miles 
across, Aldrin 2.1 miles and Collins 1.5 
miles. The trio is located a short distance 
due north of the bright crater Moltke. 
With a 6-inch scope and steady air, you 
should be able to pick out all three out at 
high magnification starting about the 
time the Moon is 6 days old or just before 
1st quarter phase. Neil’s is the easiest to 
see.

A close-up view from orbit shows the 
pair of 18.5 mile-diameter craters Ritter 
and Sabine which are easily visible in a 
small telescope. They’ll help to guide you 

to the three smaller craters named after 
the Apollo 11 astronauts. North is up in 
the photo. Click to scout around an 
interactive moon map. Credit: NASA

“Be patient. Unsteady air may cause 
them to waver and dissolve. If you keep 
your eye glued to the eyepiece, you’ll 
catch a few ideal moments when the trio 
will be tack-sharp. I enjoyed the 
experience of seeing these ‘buddies for 
all of time’ and picturing the nearby 
landing site.

“Here are some photos to help you find 
them, too. The best time to look would 
be around the 6-8 day-old Moon, when 
shading and shadows will help reveal the 
craters’ contours, but feel free to try at 
any phase. Good luck in your 
explorations. Should you succeed, you 
will have taken one impressive leap for 
an amateur sky watcher.”

Online Readers
Left-click your mouse on the e-mail address in blue text to contact the author of
this article, and selected references also in blue text at the end of this paper for
more information there.

 Feature Story: 
The Apollo 11 Commemorative Craters

Figure 1. A closeup view from orbit shows the pair of 18.5 mile-diameter craters Ritter and 
Sabine which are easily visible in a small telescope. They’ll help to guide you to the three 
smaller craters named after the Apollo 11 astronauts. North is up in the photo. Credit: 
NASA
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Figure 2. In this tighter view, I’ve labeled Sabine, Ritter and the bright little crater Moltke 
along the eastern edge of the Sea of Tranquillity. Once you’ve found your way to these 
craters, switch to high magnification and use the photo at the top of this blog to navigate to 
Armstrong and the others. Credit: Frank Barrett.

Figure 3. How about this perspective? A view out the window of the lunar lander 
module looking back toward the command service module and the site where 
Armstrong and Aldrin would soon land. Credit: NASA
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Abstract
Minor Planet 1036 Ganymed, the largest 
Mars crosser, made its closest approach 
to Earth in the 21st century in 2011 
October, and was continuously observed 

over a path length exceeding 100 
degrees from 2011 May to 2012 
January. The shape of the lightcurve 
changed greatly during this interval, with 
a mean synodic period 10.3031 hours 
over the interval 2011 May to October  
and amplitude varying from 0.10 mag to 
0.30 mag and increasing roughly linearly 
with increasing phase angle.

Discussion and Findings
Minor planet 1036 Ganymed is the 
largest and brightest Amor type object 
with approximate orbital elements a = 
2.665, e = 0.534, i = 26.7 deg. Closest 
approach to Earth was 2011 Oct. 13 at 
0.359 AU, smaller than on any other 
date in the 21st century, and brightest 
magnitude was +8.3 on 2011 Oct. 28, 

again brighter than on any other date in 
the 21st century. The path in the sky, 
shown in Fig. 1, enabled observation 
from 2011 May 16 - 2012 Jan. 18 at 
phase angles ranging from 52 degrees in 
late August to 1 degree Oct. 28. Fig. 2 
graphs the distance and the phase angle 
versus time for the interval of 
observation. Six observers, Vladimir 
Benishek, John Briggs, Andrea Ferrero, 
Daniel Klinglesmith, Frederick Pilcher, 
and Curtis Warren all contributed 
lightcurves with R or V filters. Their 
telescopes and CCDs are:  Benishek, 
Meade 40 cm Schmidt-Cassegrain, SBIG 
ST-10 XME; Briggs, DFM Engineering 
40 cm f/8 Ritchey-Chretien, Apogee 
Alta U47; Ferrero, 30 cm Ritchey-
Chretien, SBIG ST9; Klinglesmith and 
Warren, Celestron 35 cm f/11 Schmidt-

Online Readers
Left-click your mouse on the e-mail address in blue text to contact the author of
this article, and selected references also in blue text at the end of this paper for
more information there.

 Feature Story: Minor Planets

Eight Months of Lightcurves of 1036 Ganymed

Figure 1.  Path of 1036 Ganymed in sky, 2011 May - December.

This report first appeared in The Minor
Planet Bulletin, Vol. 39, No. 3. The pur-
pose of this republication is to demon-
strate the good work being done by the
ALPO Minor Plants Section and recruit
others to likewise participate. While
five-dollar contributions are most wel-
come, you may access the The Minor
Planet Bulletin at no charge online at
http://www.minorplanet.info/mpbdown-
loads.html. Please note that the hard-
copy version of the Journal of the
Assn. of Lunar & Planetary Observers
(JALPO) does not allow for color in
these reports. To see this report with
color images, please visit online at
www.alpo-astronomy.org/djalpo
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Cassegrain, SBIG STL-1001E; Pilcher, 
35 cm Meade Schmidt-Cassegrain, SBIG 
STL-1001E.

Several previous studies all show a period 
near 10.3 hours. Synodic periods have 
been found by Harris and Young (1985), 
12 h; Lupishko et al. (1987), 10.308 h; 
Lupishko et al. (1988), 10.304 h; Hahn 
et al. (1989), 10.31h; Gaftonyuk and 
Krugly (2004), 10.31 h; Behrend (2011), 
10.2936 h.  Kaasalainen et al. (2002) 
obtain a sidereal period of 10.313 h 
from a partial lightcurve inversion model, 
which is also shown by Durech (2011).

It is not productive with such large 
changes in phase angle and lightcurve 
shape to draw a single lightcurve 
representing all observations. We 
therefore present 15 separate 
lightcurves, Figures 3 - 17, each over a 
fairly small time interval, which show the 
evolution of lightcurve shape. The 
synodic period for each of these intervals 
ranged from 10.280 to 10.345 hours, 
and the amplitude from a maximum of 
0.30 magnitudes at phase angle 52 
degrees to 0.10 magnitudes at phase 
angle 1 degree. To obtain a single mean 
synodic period for the entire interval, we 
proceeded as follows. The JD of highest 
maximum was obtained on dates 
separated by not more than two weeks. 
The interval between successive maxima 
was divided by an approximate period 
10.3 hours, and in all cases yielded a 
result close to an integer. The integer 
then represents the number of cycles 
between dates. The time interval 
between successive maxima was then 
divided by this interval to obtain the 
synodic period over this interval, and the 
results are on the table below. Between 
Oct. 14 and Oct. 23, the position in the 
sky, phase angle, and appearance of the 
lightcurve were changing too rapidly for 
a particular feature of the lightcurve to be 
sufficiently stable for this technique to be 
applied. With the much sparser 
observations in  2011 Nov. and 2012 
Jan., changes in the lightcurve likewise 
rendered the phases of readily 
identifiable features unstable. The 
technique could be applied only to the 
interval 2011 May 16 - Oct. 14.

Columns headers:  A = JD of first maxi-
mum + 2455000.00, B = JD of second 
maximum + 2455000.00, C = time 
interval in days between maxima, D = 
number of cycles between maxima, E = Figure 3.  Lightcurve of 1036 Ganymed 2011 May 16 - 21.

Figure 2. Phase angle and Earth distance Delta for 1036 Ganymed, 2011 May - 2012 Janu-
ary..
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mean synodic period in hours.

For the entire interval JD 2455702.89 
to 2455848.85, there are 340 cycles for 
a mean synodic period 10.3031 hours. 
Examination of the table shows individual 
values which appear to vary randomly 
with no systematic trend. 
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Figure 4.  Lightcurve of 1036 Ganymed 2011 May 29 - June 11.

Figure 5.  Lightcurve of 1036 Ganymed 2011 June 15 - 27.
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Figure 6.  Lightcurve of 1036 Ganymed 2011 July 2 - 22.

Figure 7.  Lightcurve of 1036 Ganymed 2011 July 27 - Aug. 17.
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Figure 8.  Lightcurve of 1036 Ganymed 2011 Aug. 21 - Sept. 19.

Figure 9.  Lightcurve of 1036 Ganymed 2011 Sept. 23 - 27.
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Figure 10.  Lightcurve of 1036 Ganymed 2011 Sept. 28 - Oct. 7

Figure 11.  Lightcurve of 1036 Ganymed 2011 Oct. 10 - 14.
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Figure 12.  Lightcurve of 1036 Ganymed 2011 Oct. 17 - 19.

Figure 13.  Lightcurve of 1036 Ganymed 2011 Oct. 20 - 24.
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Figure 14.  Lightcurve of 1036 Ganymed 2011 Oct. 28 - 31.

Figure 15.  Lightcurve of 1036 Ganymed 2011 Nov. 3 - 6.
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Figure 16.  Lightcurve of 1036 Ganymed 2011 Nov. 15 - 28.

Figure 17.  Lightcurve of 1036 Ganymed 2012 Jan. 8 - 18.
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Abstract
The Galilean Satellite Eclipse Timing
Program of the ALPO Jupiter Section
received 260 visual timings of eclipses
of Io, Europa and Ganymede from 30
observers for the 1999/2000 Apparition.
For each satellite, eclipse visual
disappearance and reappearance,
timings were adjusted for telescope
aperture and were then compared with
the Jet Propulsion Laboratory’s “E-2”
Ephemeris. The effect of aperture was
found not to be statistically significant in
four of the six cases (disappearance or
reappearance for each of the three
satellites). Taking the unweighted
means of the disappearance and
reappearance residuals, only Europa
differed significantly in position from the
E-2 Ephemeris, its events averaging
14.1 ± 3.4 seconds later than predicted.

Introduction
The 1999/2000 Apparition of Jupiter 
was the 23rd analyzed by the ALPO 
Jupiter Section’s Galilean Satellite 
Eclipse Timing Program. The satellites 
timed were Io (1), Europa (2) and 
Ganymede (3). Callisto (4) was not 
eclipsed during this apparition. Visual 
observers timed the “first speck” visible 
when the satellite emerged from Jupiter’s 
shadow (reappearance) or the “last 
speck” seen when the satellite entered 
the shadow (disappearance). The method 
of reduction was described in the last 
previous report, which also cited the 
reports for previous apparitions [Westfall 
2009: 40, 42, 48].

Table 1 lists some important dates for the 
1999/2000 Jupiter Apparition. All dates 
and times in this report are in Universal 
Time (UT). Note that an apparition is 
the period between successive solar 
conjunctions, while an observing season 
is the period of actual observation. Thus 
the 1999/2000 observing season began 
some 50 days after solar conjunction (the 
start of the apparition), with Jupiter 37° 
west of the Sun, but ended just 38 days 
before the next conjunction, at solar 
elongation 28° east.

At its closest approach to us, Jupiter’s 
distance from Earth was 3.963 
astronomical units (AU), giving a 
relatively large apparent equatorial 
diameter of 49.74 arc-seconds. At its 
opposition on October 23 1999, Jupiter 
had a visual magnitude of -2.9 and a 
geocentric declination of +10.0°, the 
latter favoring observers in the Northern 
Hemisphere.

Observations
The 260 timings received for 1999/
2000 bring our 23-apparition total to 
10,131 visual timings (this includes 29 
observations received too late to include 
in their respective reports), but 
represents a significant decrease from 
the 417 submitted for the 1998/99 
Apparition. A total of 30 persons made 
observations and are listed in Table 2. 
along with their nationalities, telescope 
apertures and numbers of timings. The 
timings themselves are given in Table 7, 
with the observers and their telescope 
apertures identified by the numbers given 
in the left-hand column of Table 2.

Timings for the 1999/2000 Apparition 
were made by observers in 12 countries 
in four continents, and the number of 
observers and timings received from each 

All Readers
Your comments, questions, etc.,
about this report are appreciated.
Please send them to: ken.posh-
edly@alpo-astronomy.org for publi-
cation in the next Journal.
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 Left-click your mouse on:

The author’s e-mail address in blue
text to contact the author of this
article.
The references in blue text to jump
to source material or information
about that source material (Inter-
net connection must be ON).

 Feature Story:

 Galilean Satellite Eclipse Timings
 During the 1999/2000 Apparition

Table  1: 1999/2000 Jupiter Apparition Data

Initial Conjunction with Sun 1999 APR 01, 06h Jupiter 1.0° south of Sun

Jupiter at Perihelion 1999 MAY 20, 10h 4.9505 AU from Sun

First Eclipse Timing 1999 MAY 21, 19h Solar Elongation = 37.4° west

1st Maximum Phase Angle 1999 JUL 26, 15h i = 11.8379°

Maximum Declination of Earth 1999 SEP 26, 02h +3.354° zenocentric

Closest Approach to Earth 1999 OCT 22, 14h 3.9629 AU, D(Eq.) = 49.74”

Opposition to the Sun 1999 OCT 23, 19h Declination = 10.0° north

2nd Maximum Phase Angle 2000 JAN 17, 06h i = 11.4193°

Last Eclipse Timing 2000 MAR 31, 17h Solar Elongation = 28.3° east

Maximum Declination of Sun 2000 MAY 03, 22h +3.127° zenocentric

Conjunction with Sun 2000 MAY 08, 04h Jupiter 0.9° south of Sun

(Sources: Meeus 1995; Astronomical Almanac 1999 and 2000 issues; JPL HORIZONS 
website. Dates and times are UT. AU = astronomical units [1 AU =149,597,871 km], D(Eq.) 
= apparent equatorial diameter.)
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nation are given in Table 3. The 
geographic spread of our observers is 
gratifying, but there continue to be 
longitude gaps in our coverage, including 
Africa, Asia outside China, and much of 
the Pacific Basin. Also, it is disappointing 
that only one-fifth of the observers were 
from the United States.

Contributing to this total were 100 
timings (38 percent of the total) by 10 
New Zealand and Australian observers 
coordinated by Brian Loader of the Royal 
Astronomical Society of New Zealand. 
The 1999/2000 observers averaged 8.7 
timings per observer, substantially down 
from 13.5 in 1998/99, with observers 
from Puerto Rico, the United States, 
Australia, Portugal and New Zealand 
notable for their number of observations.

Telescope aperture has been found to 
affect timing results. Note that nine 
participants used two or even three 
instruments, usually of different 
apertures. The most popular aperture 
among the 41 different instruments 
continues to be 20-21 cm (15 
instruments), which was also the median 
aperture. The instruments covered a 
wide range of sizes, with seven small 
telescopes (5- to 7-cm aperture), but also 
including three large ones (31.75-40 
cm). The large range of apertures shows 
that almost any size of telescope can be 
used in our program.

Table 4 gives the number of timings by 
satellite and type of event. Eclipses of the 
satellites closer to Jupiter are timed more 
frequently because their orbital periods 
are the shorter, and thus their eclipses 
more frequent. As with all previous 
apparitions, somewhat more 
reappearances are observed than 
disappearances; 55 percent versus 45 
percent.

The outermost Galilean satellite, Callisto, 
experienced no eclipses during this 
apparition. This is the situation about 
half the time; when Jupiter’s axial tilt 
causes the shadow of Jupiter to pass 
either north or south of the satellite.

The number of timings made each 
month is shown in Table 5. As one might 
expect, the most events were timed 
during the months near opposition 
(September 1999 – January 2000), 
except for a drop in frequency near 
opposition, when the satellite’s proximity 
to the planet’s limb at the beginning and 
end of eclipses made timing difficult. 
There was a bias toward post-opposition 

Table  2: Participating Observers and Their Instruments, 
Galilean Satellite Eclipse Timings, 

1999/2000 Apparition (260 observations total)

Observer Instrument(s) Total No. 
of 

Timings
1999/00

ALPO Timing
Program Total

I.D. 
No. Name Nationality Aper.

(cm)
No. of

Timings
No. of 
Appar.

No. of
Timings

1 Abbott, A.P. Canada 32 5 5 4 20

2a
Bembrick, C. Australia

40 9
10 13 209

2b 7 1

3 Blanksby, J. Australia 15 20 20 12 347

4 Bock, P.H., Jr. USA (VA) 8.9 8 8 11 67

5 Bulder, H. Netherlands 20 6 6 12 114

6 Buttner, D. Germany 6 3 3 12 83

7a
Campos, N.G. Spain

20.6 2
3 1 3

7b 20.3 1

8 Chen. D.-H. P.R. China 20.0 5 5 9 148

9a
del Valle, D. Puerto Rico

20 10
17 1 17

9b 9 7

10a
Dickie, R. New Zealand

25 2
4 9 110

10b 20 2

11 Ferenchak, R. USA (OH) 20.3 8 8 2 21

12a

Foglia, S. Italy

11.4 4

6 6 2012b 8.0 1

12c 5.0 1

13a
Gonçalves, R. Portugal

25 8
10 11 176

13b 15 2

14a
Haas, W. USA (NM)

31.75 17
20 15 122

14b 20.3 3

15a
Hays, R.H., Jr. USA (IL)

15 17
18 13 161

15b 13 1

16 Horenz, M. Germany 6 7 7 2 11

17 Kerr, S. Australia 20 18 18 10 237

18 Kruijshoop, A. Australia 20 5 5 13 201

19 Larkin, P. Australia 20 25 25 10 317

20 Loader, B. New Zealand 20 14 14 18 417

21 MacDougal, C. USA (FL) 15 6 6 14 139

22 Olesen, J.O. Denmark 20 7 7 9 82

23 Oti, J.E. Spain 20.6 1 1 1 1

24a
Parl, M. Germany

10 20
21 3 34

24b 6 1

25 Ruiz, J. Spain 21.0 3 3 3 13

26a
Skilton, P. Australia

15 1
2 8 83

26b 6 1

27 Skilton, R. Australia 15 1 1 5 13

28 Smith, C. Australia 25 1 1 12 206

29 Westfall, J. USA (CA) 12.7 3 3 22 371

30 Wolf, T. Germany 6 3 3 1 3
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timings, constituting 61 percent of the 
timings. Pre-opposition timings must be 
done late at night and we appreciate 
those observers who observed events 
after midnight, creating a more even 
balance in coverage.

Of course the pattern of the different 
eclipse phenomena for the different 
satellites affects the frequency of 
observations. Eclipse disappearances of 
Io are visible only before opposition, and 
its reappearances visible only after. 
Normally this is also true for Europa, but 
due to Jupiter being near its perihelion 
(1999 May 20), its phase angle became 
large enough that for two periods near 
the date of maximum phase angle, both 
disappearance and reappearance could 
be seen for the same eclipse of that 
satellite (1999 Jun 28/29-Aug 21 and 
1999 Dec 27 - 2000 Feb 07). 
Disappearances and reappearances for 
the same eclipse of Ganymede could be 
observed for most of the apparition 
except near opposition or conjunction.

Reduction
The reduction process was described in 
detail in an earlier report [Westfall 2008: 
38-40]. In brief, the reported times were 
compared with the predictions of the “E-
2” Ephemeris developed by Jay H. 
Lieske of the Jet Propulsion Laboratory 
[Lieske, 1981]. The predicted time of 
each event was then subtracted from the 
observed time; these (O – C) differences 
are listed in Table 7. A positive observed-
minus-computed difference meant that 
an event was “late”; a negative (O-C) 
difference, that it was “early.” We expect 
disappearances to be early, and 
reappearances late, in relation to the 
predicted eclipse time because the latter 
predicts when, as seen from the center of 
the satellite’s disk, the limb of Jupiter 
bisects the Sun.

The (O-C) differences were analyzed in 
relation to the aperture of the telescope 
used by means of a linear regression 
model in which the dependent variable 
(y) was the (O-C) difference in seconds 
and the independent variable (x) was the 
reciprocal of the telescope aperture in 
centimeters. This provided estimates of 
the regression coefficients A and B; the 
first indicated how “late” (A > 0) or 
“early” (A < 0) a satellite was in its orbit, 
while B measured the strength of the 
aperture effect.

A total of 20 timings, or 8 percent, were 
not used because they differed from the 

regression model at the 5-percent 
significance level (i.e., this would occur 
by chance less than 5 percent of the 
time) as measured by the standard error 
(given in Table 6). For each satellite and 
type of event, this 5-percent significance 
criterion was applied twice in succession. 
The timings not used for the 1999/2000 
Apparition are shown by italicized 
residuals in Table 7. Rejected timings do 
not necessarily imply observer error, 
poor optics or unfavorable seeing or 
transparency. Timings near the 
beginning and end of the apparition are 
often unsatisfactory because the event 
has to be observed in twilight, near the 
horizon, or both. Another unfavorable 
situation occurs when eclipse events 
occur near the glare of Jupiter’s limb.

Two statistics describe how well the 
model fits the observed residuals. One, 
the standard error (S.E.), is the root-
mean-square difference between the 
model and the observations. The other 
statistic, the coefficient of variation or 
R2, measures what proportion of the 
variance (squared differences among the 
residuals) is removed by the model. 

1999/2000 Results
Results for the 1999/2000 Apparition 
are given in Table 6. This table gives 
results for each satellite in a separate 
column. Each column is divided into 
three parts, “Disappearance,” 
“Reappearance” and “Orbital Residual.” 
For both disappearances and 
reappearances, the number of timings 
made is given first, followed in 
parentheses by the number finally used in 
the regression analysis after aberrant 
timings have been deleted.

The next entry is the mean (O-C) 
difference for the timings that were 
retained, along with its 1-standard error 
uncertainty range; in Table 6 all 
uncertainty ranges are preceded by the 
“±” symbol. The next row contains the 
coefficient of determination (R2). If the 
latter is followed by “(ns)”, the coefficient 
is not significantly different from zero and 
thus, there is no significant aperture 
effect; if by “*”, the chance of a false 
aperture effect being due to chance is 5 
percent or less; if R2 is followed by “**”, 
the probability of a chance effect is under 
1 percent. In the “A(sec)” and “B(sec-
cm)” rows, the two regression 
coefficients are given with their 1-
standard error uncertainty ranges.

Next is the standard error of estimate for 
the regression model. Following this are 
the predicted (O-C) differences for four 
commonly used telescope apertures.

Following the disappearance and 
reappearance statistics, Table 6 gives the 
orbital residual, which measures the 
amount the satellite is “behind” (positive) 
or “ahead of” (negative) its predicted 
position, in seconds, kilometers, and 
degrees of orbital arc, with the standard 
error and statistical significance of the 
time residual. In order to find a satellite’s 
orbital residual, it is necessary to have 
performed a regression analysis on 
observations of both its eclipse 
disappearance and reappearance. For 
this reason, and because a significant 
number of timings is needed, the orbital 
residuals listed in Table 6 should be 
considered as averages for the entire 
observing season; they give no 
information on possible short-term 
(within-apparition) deviations of a satellite 
from its predicted position. That such 
weeks- or months-scale deviations occur 
is indicated by photometric CCD timings 
[Mallama et al., 2000, 2003].

There are six event types listed in Table 
6; eclipse disappearances and 
reappearances for each of three 
satellites. As shown by the R2 values, in 
only two of the six cases did the aperture-
regression model significantly reduce the 
variance among the timings. Naturally, 
the uncertainties in our timings represent 
the combined effect of many variables 
that are not considered in our analysis, 
such as type of instrument, 
magnification, optical quality, 
atmospheric conditions, distance and 
phase angle of Jupiter, apparent distance 
of the satellite from Jupiter’s limb, 
keenness of the observer’s eye, or the 
use of an occulting bar (an opaque strip 
placed at the focus of a positive eyepiece 
to block out Jupiter itself).

One observer found large differences in 
his timing of two events resulted simply 
from whether he placed the disk of 
Jupiter inside or outside the field of view. 
There is also the effect of atmospheric 
variations on the shadow-caster, Jupiter, 
informally estimated as affecting eclipses 
times by as much as ten seconds.

Clearly, only some of these variables are 
quantifiable, and for most we have no 
data at all. Nonetheless, with the over 
10,000 timings which have been logged 
since 1975, a more complex statistical 
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Figure 1. Deviations in kilometers of the Galilean satellites Io, Europa, Ganymede and Callisto from the JPL E-2 Ephemeris for the 1976/77 
– 1999/2000 Apparitions of Jupiter. The black line in the center of the grey bar for each apparition represents the estimated deviation of each 
satellite, while the bar itself shows the 1-sigma uncertainty range. The black rectangle on the right margin of the graph shows the 1-sigma 
range of the 22-apparition mean deviation; none of these four long-term means are significantly different from zero at the 5-percent 
significance level.
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analysis could be done, which might 
reduce the amount of uncertainty.

The standard error gives the uncertainty 
of the timings, which increased with 
distance from Jupiter as follows (standard 
errors are given as disappearance and 
reappearance):

• 12 and 11 seconds for Io

• 30 and 19 seconds for Europa

• 26 and 85 seconds for Ganymede

This trend of uncertainties increasing 
with satellite distance from Jupiter is 
expected as the satellites move more 
slowly, and Jupiter’s shadow penumbra 
becomes broader, with increasing 
distance from the planet. 

The values of the B-coefficients indicate 
the effect of telescope aperture on the 
observed time of “first speck” or “last 
speck.” Due to the relatively few 
observations received for this apparition, 
only two of the six B-coefficients were 
statistically significant – those for 
reappearances of Io and Europa.

The orbital residuals, expressed in 
seconds of time, are the simple means of 
the disappearance and reappearance A-
coefficients of each satellite. The three 
satellites’ time residuals have also been 
converted to degrees of orbital arc and to 
kilometers. Because of the uncertainty of 
the B-coefficients for this apparition, we 
have also calculated orbital residuals 
based instead on the mean residuals of 
the timings of disappearances and 
reappearances, which resulted in smaller 
standard errors for the residuals. Thus 
our discussion of mean residuals will be 
based on the latter values.

Note that the timing results differed 
significantly from the E-2 Ephemeris for 
Europa, which has often been true in 
past apparitions, and on average it 
experienced eclipses 14.1 ± 3.4 seconds 
later than predicted, equivalent to being 
“behind” by 193 km in its orbit. This 
discrepancy was statistically significant at 
the 1-percent level. The eclipse times of 
Io and Ganymede, however, did not 
differ significantly from those predicted 
by the E-2 Ephemeris.

Table  3: Number of Observers and Timings by Nationality,
Galilean Satellite Eclipse Timings, 1999/2000 Apparition

Nationality Number of
Observers

Number of
Timings

Timings per
Observer

Australia 8 82 10.2

Canada 1 5 5.0

China (P.R.) 1 5 5.0

Denmark 1 7 7.0

Germany 4 34 8.5

Italy 1 6 6.0

Netherlands 1 6 6.0

New Zealand 2 18 9.0

Portugal 1 10 10.0

Puerto Rico 1 17 17.0

Spain 3 7 2.3

USA 6 63 10.5

Total 30 260 8.7

Table  4: Number of Galilean Satellite Eclipse Timings by Event Type,
1999/2000 Apparition

Satellite (1) Io (2) Europa (3) Ganymede Total

Disappearances 46 33 38 117

Reappearances 68 47 28 143

Total 114 80 66 260

Table  5: Number of Galilean Satellite Eclipse Timings by Month,
1999/2000 Apparition

Month Solar Elongation Range
(observing season only)

Number of
Timings

1999 MAY 037-045°W 2

JUN 045-068°W 6

JUL 068-094°W 25

AUG 094-123°W 11

SEP 123-155°W 37

OCT 155°W-171°E 30

NOV 171-137°E 46

DEC 137-105°E 39

2000 JAN 105-077°E 46

FEB 077-052°E 15

MAR 052-028°E 3

Before Opposition 101 (39%)

After Opposition 159 (61%)
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Table  6: Galilean Satellite Eclipse Timing Differences from E-2 Ephemeris, 1999/2000 Apparition

Satellite

(1) Io (2) Europa (3) Ganymede

Disappearance
   Number of Timings 43 (41) 30 (28) 33 (28)

   Mean Difference (sec) +89.8 ± 1.9 +112.1 ± 5.6 +412.1 ± 4.8

   Regression Coefficients

      R2 0.0377 (ns) 0.00003 (ns) 0.0003 (ns)

      A (sec) +94.2 ± 4.1 +111.9 ± 11.2 +411.1 ± 11.6

      B (sec-cm) -71 ± 58 +4 ± 137 +15 ± 175

   Standard Error (sec) ± 12.2 ± 30.3 ± 25.8

   Aperture Differences (sec)
        6 cm +82 ± 6 +112 ± 14 +414 ± 19

      10 cm +87 ± 3 +112 ±   7 +413 ±   8

      20 cm +91 ± 2 +112 ±   6 +412 ±   5

      40 cm +92 ± 3 +112 ±   8 +412 ±   8

Reappearance
   Number of Timings 66 (59) 43 (39) 26 (26)

   Mean Difference (sec) -87.8 ± 1.9 -83.9 ± 3.7 -404.5 ± 16.4

   Regression Coefficients

      R2 0.3671** 0.3203** 0.0087 (ns)

      A (sec) -105.6 ± 3.1 -108.9 ± 6.7 -383.6 ± 48.5

      B (sec-cm) +256 ± 39 +351 ± 84 -361 ± 784

   Standard Error (sec) ± 11.4 ± 19.3 ± 84.8

   Aperture Differences (sec)

        6 cm -63 ± 4   -50 ± 9 -444 ± 87

      10 cm -80 ± 2   -74 ± 4 -420 ± 37

      20 cm -93 ± 2   -91 ± 4 -402 ± 18

      40 cm -99 ± 2 -100 ± 5 -393 ± 31

Orbital Residuals:
   From Regression
      Seconds -5.7 ± 2.6* +1.5 ± 6.5 (ns) +13.8 ± 24.9 (ns)

      Orbital Arc (degrees) -0.013 ± .006 +0.002 ± 0.008 +0.008 ± 0.015

      Kilometers -98 ± 44 +20 ± 90 +150 ± 271

   From Mean Differences
      Seconds +1.0 ± 1.4 (ns) +14.1 ± 3.4** +3.8 ± 8.5 (ns)

      Orbital Arc (degrees) +0.002 ± 0.003 +0.017 ± +0.004 +0.002 ± 0.005

      Kilometers +17 ± 24 +193 ± 46 +41 ± 93

Residual based on CCD Photometry (calculated from Mallama et al. 2003)
     Number of Measures 12 9 16

     Mean Residual from E-2 -1.6 ± 0.9 s (ns) +22.6 ± 4.3 s ** -8.5 ± 2.5 s **
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Comparison with CCD 
Timings
For a number of apparitions, an 
observing team coordinated by Anthony 
Mallama has used CCD cameras to time 
the eclipses of Jupiter’s four major 
satellites, obtaining individual eclipse 
results more precise than possible with 
visual timings. (For information about the 
CCD timing program, visit its website: 
http://www.amsmeteors.org/mallama/
galilean/index.html . See also [Collins et 
al. 1997], [Mallama 1991] and [Mallama 
et al. 1994, 2000, 2002 and 2003].)

The final two rows of Table 6 compare 
the 1999/2000 CCD timings with the 
visual timings of our program. In 
comparing the two sets of residuals, it is 
important to remember that the CCD 
results are the means of sets of 
observations of individual eclipse events; 
consulting the latter may well show 
trends within apparitions. On the other 
hand, the visual results merge all the 
individual timings to give a satellite 
position generalized over the entire 
apparition.

Given this caveat, there are no 
statistically significant differences 
between the CCD and the visual timings; 
the apparent differences are swallowed 
up by their uncertainties. 

Long-Term Results
The apparent changes in satellite 
position between the 1998/99 and 
1999/2000 Apparitions were found by 
subtracting mean residuals for 1998/99 
from those for 1999/2000, giving:

Io                     +1.3 ±  1.8 sec

Europa              -2.8 ±  4.0 sec

Ganymede    +10.9 ± 10.1 sec

None of the three apparent changes is 
statistically significant.

Summarizing the entire history of our 
program, Figure 1 graphs the orbital 
residuals for Io, Europa, Ganymede and 
Callisto for the 22 apparitions from 
1976/77 through 1999/2000 (there 
were insufficient observations for the 
1975/76 Apparition to determine its 
orbital deviations). In the figure, the error 
bars represent a 1 standard-error range, 
and a deviation from the ephemeris 
significant at the 5-percent level would 

have to equal at least about 2 standard 
errors.

The diagram hints at cyclical variations 
for some of the satellites, particularly for 
Europa and Ganymede, perhaps in a 12 
Earth-year cycle, reflecting Jupiter’s 
orbital period.

Conclusion
Our program of visual timings provides 
continuity with the many thousands of 
similar visual timings that go back to the 
Seventeenth Century. With our growing 
database, which includes “metadata” on 
the instruments used and the visibility 
conditions experienced, we have the 
potential for extensive statistical analysis 
of the effect of these factors on timing 
accuracy.

We hope that present participants will 
continue and that new ones will join us. 
For information on the visual timing 
program, please contact the writer, 
whose address is given in the ALPO staff 
listing in this Journal, ALPO and on the 
ALPO website. The latter provides 
observing instructions, an observing 
report form, and a set of eclipse 
predictions for each current apparition 
(all of which can also be provided by 
mail). The timing report form should be 
returned at the end of each apparition 
(not the calendar year). Predictions of 
Galilean satellite events are also 
published each year in the Astronomical 
Almanac, the Observer’s Handbook of 
the Royal Astronomical Society of 
Canada, and the Handbook of the 
British Astronomical Association, as well 
as every month (except near 
conjunctions) in Sky & Telescope 
magazine.

We thank the many observers who 
participated in this ALPO project for the 
1999/2000 Apparition of Jupiter. 
Remember that your timings become 
more accurate as you accumulate 
experience, and also that, the more 
visual timings that are made, the more 
accurate and significant our results.
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Table  7: Galilean Satellite Eclipse Timings, 1999/2000 Apparition

UT LD Lat ObN STB Dif UT LD Lat ObN STB Dif UT LD Lat ObN STB Dif

Io Disappearances Io Reappearances – Cntd. Io Reappearances – Cntd.
1999
0521 0.7 +16 20 011 +85

1999
1031 0.2 +18 24a 212 -76

2000
0114 1.1 +18 14a 211 -81

0606 0.9 +16 20 100 +81 22 110 +7 9b 001 (-40)

0620 1.1 +17 19 012 +61 1102 0.2 +18 17 010 -98 0115 1.1 +18 12a 000 -99

0629 1.1 +17 10a 101 +66 19 000 -98 13a 001 -93

20 000 +90 8 010 -79 0121 1.1 +18 1 001 -92

0710 1.1 +17 9a 000 (+61) 10b 000 -75 0122 1.1 +18 13a 001 -99

0713 1.1 +17 19 002 +67 1104 0.2 +18 14a 11- -95 0124 1.1 +18 24a 202 -56

0722 1.2 +17 17 000 +91 1106 0.3 +18 4 100 -71 0131 1.1 +18 24a 110 -96

0729 1.2 +17 17 110 +100 11 000 -39 16 100 -74

0731 1.1 +17 20 000 +91 1109 0.4 +18 20 020 -82 12a 200 -61

0802 1.1 +17 9a 100 (+94) 1111 0.4 +18 14a 21- -93 0207 1.0 +18 13a 101 -93

21 021 +97 1113 0.4 +18 15a 010 -96 0211 1.0 +18 20 200 -84

0807 1.1 +17 17 000 +100 1114 0.5 +18 5 --- -83 0213 1.0 +18 14b 21- -76

0828 1.0 +17 24a 112 +72 22 110 -38 0218 1.0 +18 2b 000 -53

0830 1.0 +17 3 122 +72 30 000 -6 0223 0.9 +18 16 210 -55

0901 1.0 +17 14a 21- +106 1116 0.5 +18 19 000 -101 22 111 -36

0903 0.9 +17 15a 010 +91 8 020 -49 0229 0.9 +18 15a 000 -84

21 211 +101 1118 0.5 +18 19 001 -96 Europa Disappearances
0904 0.9 +18 22 100 +85 3 001 -89 1999

25 000 +92 1120 0.6 +18 4 001 -83 0723 1.8 +26 3 010 +88†

7a 000 +97 1125 0.7 +18 20 100 -102 3 010 +112¶

0906 0.9 +18 19 000 +100 1129 0.7 +18 4 000 -96 19 000 +134

18 000 +110 15a 000 -96 0727 1.8 +27 11 101 +74

0912 0.8 +18 22 000 +82 9b 000 (-79) 9a 000 (+80)

16 000 +88 1130 0.7 +18 24a 110 -98 15a 000 +127

6 000 +100 1202 0.8 +18 19 010 -99 0814 1.7 +27 6 000 +136

0913 0.8 +18 19 002 +48 2a 100 -95 0817 1.7 +27 3 000 +103

16 100 +78 1204 0.8 +18 1 100 -100 0821 1.7 +27 15a 000 +126

0920 0.7 +18 25 001 +75 1206 0.8 +18 14a 11- -99 0828 1.6 +27 9a 000 (+84)

7b 001 +87 1213 0.9 +18 15a 100 -98 21 111 +144

0922 0.6 +18 19 000 +97 1216 0.9 +18 24a 110 -69 0904 1.4 +27 11 111 +111

0924 0.6 +18 20 200 +93 1218 1.0 +18 2a 000 -107 0911 1.3 +27 3 100 +98

14a 00- +108 20 200 -97 0915 1.2 +27 22 110 +90

0926 0.6 +18 15a 100 +97 1222 1.0 +18 15a 000 -103 0925 0.9 +27 17 000 +145

1001 0.5 +18 3 100 +84 1227 1.0 +18 29 100 -80 0929 0.8 +27 14a 21- 134

1003 0.4 +18 14a 21- +102 1229 1.0 +18 29 000 -86 1006 0.6 +27 10b 020 (+22)

1005 0.4 +18 9a 100 (+46) 1230 1.0 +18 13b 000 -92 14a 21- +149

1010 0.3 +18 14a 11- +109 24b 111 -39 1009 0.5 +27 7a 220 +133

1012 0.3 +18 11 011 +69
2000
0103 +1.1 +18 17 000 -103

25 100 +136

23 210 +186

15b 000 +74 2a 000 -101 1017 0.2 +28 4 100 +71

4 000 +77 0106 1.1 +18 13a 101 -97 1020 0.1 +28 3 011 +66

1015 0.2 +18 19 000 +97 0108 1.1 +18 24a 011 -102 19 010 +92

1017 0.1 +18 17 100 +96 0110 1.1 +18 18 000 -108 1230 0.0 +28 12c 001 +168

1022 0.0 +18 19 010 +72 2a 100 -101 2000

Io Reappearances 19 000 -96 0106 0.1 +28 24a 202 +12

1024 0.0 +18 8 000 -70 27 011 -96 13a 101 +95

19 101 -49 3 000 -94 0110 0.1 +28 2a 002 +95

1028 0.1 +18 4 000 -69 26b 000 -76 0117 0.1 +28 3 101 +64

Table 7: Key to column headings. UT = Universal Time, expressed as mmdd; LD = distance of satellite from Jupiter’s limb in units of Jupiter’s equatorial radius; Lat = latitude of 
satellite on Jupiter’s shadow cone in degrees; ObN = observer number as in Table 2; STB = observing conditions, where S = seeing, T = transparency and B = field brightness, all 
expressed in terms of 0 = condition not perceptible, 1 = condition perceptible but does not affect accuracy and 2 = condition perceptible and does affect accuracy; and Dif = 
(observed – calculated) eclipse time in seconds.
NOTES: [italics] Timing excluded during regression analysis.(parentheses) Timing not used in regression analysis, due to excessive rounding or to cloud interruption.
† Jupiter placed inside field; ¶ Jupiter placed outside field.
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Table  7: Galilean Satellite Eclipse Timings, 1999/2000 Apparition (cont.)

UT LD Lat ObN STB Dif UT LD Lat ObN STB Dif UT LD Lat ObN STB Dif

Europa Disappear. – Cntd. Ganymede Disappearances Ganymede Reappear. – Cntd.–
2000
0131 0.1 +28 16 100 +68

1999
0527 1.8 +42 17 000 +388

1999
1115 1.1 +52 5 --- -465

24a 112 +95 0709 2.7 +45 3 200 +321† 24a 110 -436

Europa Reappearances 3 200 +388¶ 1123 1.4 +52 21 011 -502

1999 18 110 +402 1 111 -455

0709 0.1 +25 20 000 -44 20 000 +423 4 011 -430

0716 0.1 +25 19 000 -78 17 000 +427 1130 1.7 +52 14a 21- -439

0720 0.1 +26 9a 100 (+60) 19 000 +435 1207 1.9 +53 17 100 -503

0723 0.1 +26 3 002 -34 0731 2.8 +46 9a 000 (+413) 20 000 -463

0727 0.1 +26 14b 21- -50 0814 2.7 +47 19 000 +398 1214 2.1 +53 3 010 -479

0730 0.1 +26 16 001 -43 0905 2.2 +48 6 001 +436 19 020 -294

1027 0.1 +27 24a 110 -62 0912 1.9 +48 11 002 +409 1221 2.3 +53 24a 011 -494

1031 0.3 +27 19 101 -107 15a 000 +430 2000

11 011 -50 0919 1.6 +49 10b 101 +364 0105 2.5 +54 14a 21- -438

1103 0.4 +27 30 000 -12 0926 1.3 +49 19 000 +436 0119 2.6 +54 2a 000 -537

1107 0.5 +27 20 000 -104 1003 1.0 +50 17 102 +382 0217 2.3 +55 15a 000 -480

17 100 -100 1018 0.3 +50 9b 000 (+321) 9b 100 (-345)

1111 0.6 +27 9a 010 (-56) 1025 -0.0 +51 14a 112 +311 0302 1.9 +56 3 100 -464

1125 1.0 +27 15a 000 -112 1115 0.1 +51 30 010 -36 0331 1.1 +56 14b 211 -406

1128 1.1 +27 24a 110 -101 22 001 +32 21 210 -89

1202 1.2 +27 2a 001 -108 5 --- +410 Table 7: Key to column headings. 
UT = Universal Time, expressed as mmdd; LD = 
distance of satellite from Jupiter’s limb in units of 
Jupiter’s equatorial radius; Lat = latitude of 
satellite on Jupiter’s shadow cone in degrees; 
ObN = observer number as in Table 2; STB = 
observing conditions, where S = seeing, T = 
transparency and B = field brightness, all 
expressed in terms of 0 = condition not 
perceptible, 1 = condition perceptible but does not 
affect accuracy and 2 = condition perceptible and 
does affect accuracy; and Dif = (observed – 
calculated) eclipse time in seconds.

Notes:
[italics] Timing excluded during regression 
analysis.

(parentheses) Timing not used in regression 
analysis, due to excessive rounding or to cloud 
interruption.

† Jupiter placed inside field; ¶ Jupiter placed 
outside field.

1205 1.3 +27 12b 100 -61 24a 110 +411

5 -2- -17 1130 0.6 +52 9a 000 (+349)

1209 1.4 +27 28 101 -112 14a 21- +395

17 010 -107 4 000 +399

8 000 -93 15a 000 +428

1216 1.5 +27 19 010 -107 1214 1.1 +53 3 000 +392

1220 1.6 +27 21 212 -97 18 010 +429

1223 1.6 +27 24a 112 -63 2a 100 +430

5 -2- -46   19 010 +434

1227 1.7 +27 29 100 -87 17 010 +455

1230 1.7 +27 13b 000 -96 1221 1.2 +53 24a 111 +387

24a 111 -72 8 001 +416

2000 2000

0103 1.7 +27 17 011 -89 0104 1.5 +53 5 -2- (+346)

0106 1.7 +27 13a 101 -91 13a 111 +415

24a 212 -79 0126 1.5 +54 17 110 +462

0110 1.7 +27 19 000 -120 0209 1.3 +55 12a 200 +320

2a 100 -90 0216 1.2 +55 9b 100 (+224)

3 000 -89 0302 0.9 +55 20 200 +357

18 000 -82 Ganymede Reappearances
26a 000 -82 1999

0114 1.8 +27 14a 211 -81 0618 1.1 +44 15a 100 -292

9b 001 (+78) 11 012 -243

0121 1.8 +27 1 200 -37 0731 1.5 +46 9a 000 (-280)

0124 1.7 +27 24a 100 -86 0905 1.0 +48 21 101 -419

0131 1.7 +27 24a 110 -102 0912 0.7 +49 11 011 -323

12a 000 -99 14a 21- -319

16 100 -56 0919 0.5 +49 3 000 -373

0207 1.7 +27 13a 212 -92 1025 0.1 +51 17 210 -344

9b 000 (+5) 1101 0.4 +51 3 100 -319

0215 1.6 +27 15a 100 -90 19 010 -268

0222 1.5 +27 1 200 -77 1108 0.7 +52 3 200 -333
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ALPO Galilean Satellite Eclipse 

Visual Timing Report Form

Event 
Type
(a)

Predicted UT
Observed 
UT Time

(9d)

Telescope Data
(e)

Sky Conditions
(0-2 scale) (f)

Notes (g)
Date
(b)

Time
(c) Type Aperture

(cm) Mag. Seeing Transparency Field 
Brightness

(a) 1 = Io, 2 = Europa, 3 = Ganymede, 4 = Callisto; D = Disappearance, R = Reappearance
(b) Month and Day
(c) Predicted UT to 1 minute
(d) Observed UT to 1 second; corrected to watch error if applicable; indicate in “Notes” if  Observed UT date differs from Predicted UT date
(e) R = Refractor, N = Newtonian Reflector, C = Cassegrain Reflector, X = Compound/Catadioptric System; indicate in “Notes” if other type.
(f) These conditions, including field brightness (due to moonlight, twilight, etc.), should be described as they apply to the actual field of view, 
rather than to general sky conditions. Use whole numbers only, as follows:
    0 = Condition not perceptible; no effect on timing accuracy
    1 = Condition perceptible; possible minor effect on timing accuracy
    2 = Condition serious; definite effect on timing accuracy
(g) Include here such factors as wind, drifting cloud(s), satellite near Jupiter’s limb, moonlight interference, etc.

At the end of the apparition, return this form to:
John E. Westfall, ALPO Assistant Jupiter Coordinator, P.O. Box 2447, Antioch, CA 94531-2447 USA

E-mail to: johnwestfall@comcast.net

Describe your time source(s) and estimated accuracy Observer Name:

Apparition: 20_____-20_____
(conjunction to conjunction)
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   ALPO Resources
    People, publications, etc., to help our members

Board of Directors
http://www.alpo-astronomy.org/main/
board.html
• Executive Director; Julius L. Benton, Jr., 

Associates in Astronomy, P.O. Box 
30545, Wilmington Island, Savannah, 
GA 31410

• Member of the Board; Sanjay Limaye, 
University of Wisconsin, Space Science 
and Engineering Center, Atmospheric 
Oceanic and Space Science Bldg. 1017, 
1225 W. Dayton St., Madison, WI 53706

• Member of the Board; Donald C. Parker, 
12911 Lerida Street, Coral Gables, FL 
33156

• Associate Director; Ken Poshedly, 1741 
Bruckner Ct., Snellville, GA 30078-2784

• Member of the Board; Mike D. 
Reynolds, Dean of Mathematics & 
Natural Sciences, Florida State College, 
3939 Roosevelt Blvd, F-112b, 
Jacksonville, FL 32205

• Member of the Board; Richard W. 
Schmude, Jr., 109 Tyus St., Barnesville, 
GA 30204

• Member of the Board; John E. Westfall, 
P.O. Box 2447, Antioch, CA 94531-2447 

• Member of the Board, Secretary/
Treasurer; Matthew Will, P.O. Box 
13456, Springfield, IL 62791-3456

• Founder/Director Emeritus; Walter H. 
Haas, 4885 Poose Creek Road, Las 
Cruces, NM 88011

***********************

Publications Staff
http://www.alpo-astronomy.org 

Publisher & Editor-in-Chief
• Ken Poshedly (all papers, submissions, 

etc); 1741 Bruckner Ct., Snellville, GA 
30078-2784

Science / Peer Reviewers
• Klaus R. Brasch; 10915 Sage Rd, 

Flagstaff, AZ, 86004
• Richard Jakiel; 8620 East Hickory Lane, 

Lithia Springs, GA 30122
• Roger J. Venable, MD, P.O. Box 117, 

Chester, GA 31012
• John E. Westfall, P.O. Box 2447, 

Antioch, CA 94531-2447

Book Review Editor
• Robert A. Garfinkle, F.R.A.S., 32924 

Monrovia St., Union City, CA 94587-
5433

***********************

Interest Sections
Computing Section
http://www.alpo-astronomy.org/computing
• Coordinator; Larry Owens, 4225 Park 

Brooke Trace, Alpharetta, GA 30022

Historical Section
http://www.alpo-astronomy.org/main/
hist.html
• Coordinator; Richard Baum, 25 

Whitchurch Rd., Chester, CH3 5QA, 
United Kingdom

• Assistant Coordinator; Thomas A. 
Dobbins, 10029 Colonial Country Club 
Blvd., Fort Myers, FL 33919

Lunar & Planetary Training 
Section 
http://www.alpo-astronomy/training
• Coordinator; Timothy J. Robertson, 195 

Tierra Rejada Rd., #148, Simi Valley, 
CA 93065

Website
http://www.alpo-astronomy.org/
• Webmaster; Larry Owens, 4225 Park 

Brooke Trace, Alpharetta, GA 30022
• Assistant Webmaster; Jonathan D. 

Slaton, P. O. Box 496, Mansfield, MO. 
65704

Youth Section
http://www.cometman.net/youth
• Coordinator; Timothy J. Robertson,195 

Tierra Rejada Rd., #148, Simi Valley, 
CA 93065

***********************

Observing Sections
Solar Section
http://www.alpo-astronomy.org/solar
• Coordinator (including all submissions, 

photo, sketches, filtergrams); Kim Hay, 
76 Colebrook Rd, RR #1,Yarker, ON, 
K0K 3N0 Canada

• Assistant Coordinator; Brad Timerson 
(e-mail contact only; see listing in ALPO 
Staff E-mail Directory on page 57) 

• Assistant Coordinator & Archivist; 
Jamey Jenkins, 308 West First Street, 
Homer, Illinois 61849

• Scientific Advisor; Richard Hill, Lunar 
and Planetary Laboratory, University of 
Arizona, Tucson, AZ 85721 

Mercury Section
http://www.alpo-astronomy.org/Mercury
• Coordinator; Frank J. Melillo, 14 Glen-

Hollow Dr., E-#16, Holtsville, NY 11742

Venus Section 
http://www.alpo-astronomy.org/venus
• Coordinator; Julius L. Benton, Jr., 

Associates in Astronomy, P.O. Box 
30545, Wilmington Island, Savannah, 
GA 31410

Mercury/Venus Transit Section
http://www.alpo-astronomy.org/transit
• Coordinator; John E. Westfall, P.O. Box 

2447, Antioch, CA 94531-2447

Lunar Section
Lunar Topographical Studies 
Program
 http://moon.scopesandscapes.com/alpo-
topo

Smart-Impact Webpage
 http://www.zone-vx.com/alpo
-smartimpact.html
The Lunar Observer
http://moon.scopesandscapes.com/tlo.pdf

Lunar Selected Areas Program
http://moon.scopesandscapes.com/alpo-
sap.html
Banded Craters Program
http://moon.scopesandscapes.com/alpo-
bcp.htm
• Coordinator; Wayne Bailey, 

17 Autumn Lane, Sewell, NJ 08080
• Assistant Coordinator; William 

Dembowski, 219 Old Bedford Pike, 
Windber, PA 15963

Lunar Meteoritic Impacts Search 
Program
http://www.alpo-astronomy.org/lunar/
lunimpacts.htm
• Coordinator; Brian Cudnik, 11851 Leaf 

Oak Drive, Houston, TX 77065
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Lunar Transient Phenomena
http://www.alpo-astronomy.org/lunar/
LTP.html; also http://www.LTPresearch.org
• Coordinator; Dr. Anthony Charles Cook, 

Institute of Mathematical and Physical 
Sciences, University of Aberystwyth, 
Penglais, Aberystwyth, Ceredigion. 
SY23 3BZ, United Kingdom

• Assistant Coordinator; David O. Darling, 
416 West Wilson St., Sun Prairie, WI 
53590-2114

Mars Section
http://www.alpo-astronomy.org/Mars
• Coordinator; Roger J. Venable, MD, 

3405 Woodstone Pl., Augusta, GA 
30909-1844

• Assistant Coordinator (CCD/Video 
imaging and specific correspondence 
with CCD/Video imaging); Donald C. 
Parker, 12911 Lerida Street, Coral 
Gables, FL 33156

• Assistant Coordinator (photometry and 
polarimetry); Richard W. Schmude, Jr., 
109 Tyus St., Barnesville, GA 30204

• Assistant Coordinator; Jim Melka, 
14176 Trailtop Dr., Chesterfield, MO 
63017

Minor Planets Section
http://www.alpo-astronomy.org/minor
• Coordinator; Frederick Pilcher, 4438 

Organ Mesa Loop, Las Cruces, NM 
88011

• Assistant Coordinator; Lawrence S. 
Garrett, 206 River Road, Fairfax, VT 
05454

• Scientific Advisor; Steve Larson, Lunar 
& Planetary Lab, University of Arizona, 
Tuscon, AZ 85721

Jupiter Section
http://www.alpo-astronomy.org/jupiter 
• Coordinator (Section); Richard W. 

Schmude Jr., 109 Tyus St., Barnesville, 
GA 30204

• Assistant Coordinator (Section); Ed 
Grafton, 15411 Greenleaf Lane, 
Houston, TX 77062

• Assistant Coordinator & Scientific 
Advisor; Sanjay Limaye, University of 
Wisconsin, Space Science and 
Engineering Center, Atmospheric 
Oceanic and Space Science Bldg. 1017, 
1225 W. Dayton St., Madison, WI 53706

• Assistant Coordinator, Transit Timings; 
John McAnally, 2124 Wooded Acres, 
Waco, TX 76710

• Assistant Coordinator, Newsletter; Craig 
MacDougal, 821 Settlers Road, Tampa, 
FL 33613

• Scientific Advisor; Prof. A. Sanchez-
Lavega, Dpto. Fisica Aplicada I, E.T.S. 
Ingenieros, Alda. Urquijo s/n, 48013, 
Bilbao, Spain

• Assistant Coordinator/Program 
Coordinator, Galilean Satellites 
Eclipses; John E. Westfall, P.O. Box 
2447, Antioch, CA 94531-2447

Saturn Section
http://www.alpo-astronomy.org/saturn
• Coordinator; Julius L. Benton, Jr., 

Associates in Astronomy, P.O. Box 
30545, Wilmington Island, Savannah, 
GA 31410

Remote Planets Section
http://www.alpo-astronomy.org/remote
• Coordinator; Richard W. Schmude, Jr., 

109 Tyus St., Barnesville, GA 30204

Comets Section
http://www.alpo-astronomy.org/comet
• Coordinator; Gary Kronk, 132 Jessica 

Dr, St. Jacob, IL 62281-1246

Meteors Section
http://www.alpo-astronomy.org/meteor
• Coordinator; Robert D. Lunsford, 1828 

Cobblecreek St., Chula Vista, CA 
91913-3917

• Assistant Coordinator; Robin Gray, P.O. 
Box 547, Winnemuca, NV 89446

Meteorites Section
http://www.alpo-astronomy.org/meteorite
• Coordinator; Dolores Hill, Lunar and 

Planetary Laboratory, University of 
Arizona, Tucson, AZ 85721

Eclipse Section
http://www.alpo-astronomy.org/eclipse
• Coordinator; Mike D. Reynolds, Dean of 

Mathematics & Natural Sciences, 
Florida State College, 3939 Roosevelt 
Blvd, F-112b, Jacksonville, FL 32205

***********************

ALPO Publications
The Monograph Series
http://www.alpo-astronomy.org/publications/
Monographs page.html

ALPO monographs are publications that 
we believe will appeal to our members, 
but which are too lengthy for publication 
in The Strolling Astronomer. All are 
available online as a pdf files. NONE are 
available any longer in hard copy 
format.

There is NO CHARGE for any of the 
ALPO monographs.

• Monograph No. 1. Proceedings of the 
43rd Convention of the Association of 
Lunar and Planetary Observers. Las 
Cruces, New Mexico, August 4-7, 1993. 
77 pages. File size approx. 5.2 mb.

• Monograph No. 2. Proceedings of the 
44th Convention of the Association of 
Lunar and Planetary Observers. 
Greenville, South Carolina, June 15-18, 
1994. 52 pages. File size approx. 6.0 
mb.

• Monograph No. 3. H.P. Wilkins 300-
inch Moon Map. 3rd Edition (1951). 
Available as one comprehensive file 
(approx. 48 megabytes) or five section 
files (Part 1, 11.6 megabytes; Part 2, 
11.7 megabytes; Part 3, 10.2 
megabytes; Part 4, 7.8 megabytes; Part 
5, 6.5 mb)

• Monograph No. 4. Proceedings of the 
45th Convention of the Association of 
Lunar and Planetary Observers. 
Wichita, Kansas, August 1-5, 1995.127 
pages. Hard copy $17 for the United 
States, Canada, and Mexico; $26 
elsewhere. File size approx. 2.6 mb.

• Monograph No. 5. Astronomical and 
Physical Observations of the Axis of 
Rotation and the Topography of the 
Planet Mars. First Memoir; 1877-1878. 
By Giovanni Virginio Schiaparelli, 
translated by William Sheehan. 59 
pages. Hard copy $10 for the United 
States, Canada, and Mexico; $15 
elsewhere. File size approx. 2.6 mb.

• Monograph No. 6. Proceedings of the 
47th Convention of the Association of 
Lunar and Planetary Observers, 
Tucson, Arizona, October 19-21, 
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Bailey, W .................... wayne.bailey@alpo-astronomy.org
Benton, J.L. ...........................................jlbaina@msn.com
Benton, J.L........................................... jlbaina@gmail.com
Brasch, K.R. ............................... m_brasch@earthlink.net
Baum, R.......................................... richard@take27.co.uk
Cook, A. ........................... tony.cook@alpo-astronomy.org
Cudnik, B........................................ cudnik@sbcglobal.net
Darling, D.O................................... DOD121252@aol.com
Dembowski, W. ........................ dembowski@zone-vx.com
Dobbins, Tom ...............................tomdobbins@gmail.com
Garfinkle, R.A. ...................................ragarf@earthlink.net
Garrett, L.S. .................................... atticaowl@yahoo.com
Grafton, E. .............................................ed@egrafton.com
Gray, R. ...............................sevenvalleysent@yahoo.com
Haas, W.H. ........................................haasw@agavue.com
Hay, K. ........................................... kim@starlightcascade.ca
Hill, D. .............................................dhill@lpl.arizona.edu
Hill, R................................................rhill@lpl.arizona.edu
Jakiel, R.............................................rjakiel@earthlink.net
Jenkins, J. ........................................ jenkinsjl@yahoo.com
Kronk, G..................................kronk@cometography.com

Larson, S. .................................... slarson@lpl.arizona.edu
Limaye, S. .....................................sanjayl@ssec.wisc.edu
Lunsford, R.D. ............................... lunro.imo.usa@cox.net
MacDougal, C................................. macdouc@verizon.net
McAnally, J. .....................................CPAJohnM@aol.com
Melillo, F............................................... frankj12@aol.com
Melka, J. ........................................... jtmelka@yahoo.com
Owens, L........................larry.owens@alpo-astronomy.org
Parker, D.C.................................. park3232@bellsouth.net
Pilcher, F. ................................................... pilcher@ic.edu
Poshedly, K. ................ken.poshedly@alpo-astronomy.org
Reynolds, M. ................................. m.d.reynolds@fscj.edu
Robertson, T.J. .........................cometman@cometman.net
Sanchez-Lavega, A................. wupsalaa@bicc00.bi.ehu.es
Schmude, R.W. ....................................schmude@gdn.edu
Slaton, J.D. ..............................................jd@justfurfun.org
Timerson, B. ............................ btimerson@rochester.rr.com
Venable, R.J.......................................... rjvmd@hughes.net
Westfall, J.E.............................. johnwestfall@comcast.net
Will, M. ..............................matt.will@alpo-astronomy.org 

ALPO Staff E-mail Directory
Online readers please note: Items in blue text in the ALPO Staff E-mail Directory above are links to e-mail addresses. Left-click your 
mouse on the names in blue text to open your own e-mail program with a blank e-mail preaddressed to the person you chose. Your 
Internet connection MUST be ON for this feature to work.

1996.20 pages. Hard copy $3 for the 
United States, Canada, and Mexico; $4 
elsewhere.File size approx. 2.6 mb.

• Monograph No. 7. Proceedings of the 
48th Convention of the Association of 
Lunar and Planetary Observers. Las 
Cruces, New Mexico, June 25-29, 
1997.76 pages. Hard copy $12 for the 
United States, Canada, and Mexico; $16 
elsewhere.File size approx. 2.6 mb.

• Monograph No. 8. Proceedings of the 
49th Convention of the Association of 
Lunar and Planetary Observers. Atlanta, 
Georgia, July 9-11,1998.122 pages. 
Hard copy $17 for the United States, 
Canada, and Mexico; $26 
elsewhere.File size approx. 2.6 mb.

• Monograph Number 9. Does Anything 
Ever Happen on the Moon? By Walter 
H. Haas. Reprint of 1942 article. 54 
pages.Hard copy $6 for the United 
States, Canada, and Mexico; $8 

elsewhere.File size approx. 2.6 mb.

• Monograph Number 10. Observing 
and Understanding Uranus, Neptune 
and Pluto. By Richard W. Schmude, Jr. 
31 pages. File size approx. 2.6 mb.

• Monograph No. 11. The Charte des 
Gebirge des Mondes (Chart of the 
Mountains of the Moon) by J. F. Julius 
Schmidt, this monograph edited by John 
Westfall. Nine files including an 
accompanying guidebook in German. 
Note files sizes: Schmidt0001.pdf, 
approx. 20.1 mb; Schmidt0204.pdf, 
approx. 32.6 mb; Schmidt0507.pdf, 
approx. 32.1 mb; Schmidt0810.pdf, 
approx. 31.1 mb; Schmidt1113.pdf, 
approx. 22.7 mb; Schmidt1416.pdf, 
approx. 28.2 mb; Schmidt1719.pdf, 
approx. 22.2 mb; Schmidt2022.pdf, 
approx. 21.1 mb; Schmidt2325.pdf, 
approx. 22.9 mb; SchmidtGuide.pdf, 
approx. 10.2 mb

ALPO Observing Section
Publications

Order the following directly from the 
appropriate ALPO section coordinators; 
use the address in the listings pages 
which appeared earlier in this booklet 
unless another address is given.

• Solar: Guidelines for the Observation of 
White Light Solar Phenomena, 
Guidelines for the Observing 
Monochromatic Solar Phenomena plus 
various drawing and report forms 
available for free as pdf file downloads 
at http://www.alpo-astronomy.org/
solarblog. 

• Lunar & Planetary Training Section: 
The Novice Observers Handbook $15. 
An introductory text to the training 
program. Includes directions for 
recording lunar and planetary 
observations, useful exercises for 
determining observational parameters, 
and observing forms. Available as pdf 
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file via e-mail or send check or money 
order payable to Timothy J. Robertson, 
195 Tierra Rejada Rd., #148, Simi 
Valley, CA 93065; e-mail 
cometman@cometman.net.

• Lunar (Bailey): (1) The ALPO Lunar 
Selected Areas Program ($17.50). 
Includes full set of observing forms for 
the assigned or chosen lunar area or 
feature, along with a copy of the Lunar 
Selected Areas Program Manual. (2) 
observing forms, free at http://
moon.scopesandscapes.com/alpo-
sap.html, or $10 for a packet of forms by 
regular mail. Specify Lunar Forms. 
NOTE: Observers who wish to make 
copies of the observing forms may 
instead send a SASE for a copy of 
forms available for each program. 
Authorization to duplicate forms is given 
only for the purpose of recording and 
submitting observations to the ALPO 
lunar SAP section. Observers should 
make copies using high-quality paper.

• Lunar: The Lunar Observer, official 
newsletter of the ALPO Lunar Section, 
published monthly. Free at http://
moon.scopesandscapes.com/tlo.pdf or 
$1.25 per hard copy: send SASE with 
payment (check or money order) to: 
Wayne Bailey, 17 Autumn Lane, Sewell, 
NJ 08080.

• Lunar (Jamieson): Lunar Observer's 
Tool Kit, price $50, is a computer 
program designed to aid lunar 
observers at all levels to plan, make, 
and record their observations. This 
popular program was first written in 
1985 for the Commodore 64 and ported 
to DOS around 1990. Those familiar 
with the old DOS version will find most 
of the same tools in this new Windows 
version, plus many new ones. A 
complete list of these tools includes 
Dome Table View and Maintenance, 
Dome Observation Scheduling, 
Archiving Your Dome Observations, 
Lunar Feature Table View and 
Maintenance, Schedule General Lunar 
Observations, Lunar Heights and 
Depths, Solar Altitude and Azimuth, 
Lunar Ephemeris, Lunar Longitude and 
Latitude to Xi and Eta, Lunar Xi and Eta 
to Longitude and Latitude, Lunar Atlas 
Referencing, JALPO and Selenology 
Bibliography, Minimum System 
Requirements, Lunar and Planetary 

Links, and Lunar Observer's ToolKit 
Help and Library. Some of the program's 
options include predicting when a lunar 
feature will be illuminated in a certain 
way, what features from a collection of 
features will be under a given range of 
illumination, physical ephemeris 
information, mountain height 
computation, coordinate conversion, 
and browsing of the software's included 
database of over 6,000 lunar features. 
Contact
 harry@persoftware.com

• Venus (Benton): Introductory 
information for observing Venus, 
including observing forms, can be 
downloaded for free as pdf files at http://
www.alpo-astronomy.org/venus. The 
ALPO Venus Handbook with observing 
forms included is available as the ALPO 
Venus Kit for $17.50 U.S., and may be 
obtained by sending a check or money 
order made payable to “Julius L. 
Benton” for delivery in approximately 7 
to 10 days for U.S. mailings. The ALPO 
Venus Handbook may also be obtained 
for $10 as a pdf file by contacting the 
ALPO Venus Section. All foreign orders 
should include $5 additional for postage 
and handling; p/h is included in price for 
domestic orders. NOTE: Observers who 
wish to make copies of the observing 
forms may instead send a SASE for a 
copy of forms available for each 
program. Authorization to duplicate 
forms is given only for the purpose of 
recording and submitting observations 
to the ALPO Venus section. Observers 
should make copies using high-quality 
paper.

• Mars: (1) ALPO Mars Observers 
Handbook, send check or money order 
for $15 per book (postage and handling 
included) to Astronomical League 
Sales, 9201 Ward Parkway, Suite 100, 
Kansas City, MO 64114; phone 816-
DEEP-SKY (816-333-7759); e-mail 
leaguesales@astroleague.org. (2) 
Observing Forms; send SASE to obtain 
one form for you to copy; otherwise 
send $3.60 to obtain 25 copies (send 
and make checks payable to “Deborah 
Hines”, see address under “Mars 
Section”).

• Minor Planets (Derald D. Nye): The 
Minor Planet Bulletin. Published 
quarterly; free at http://

www.minorplanetobserver.com/mpb/
default.htm. Paper copies available only 
to libraries and special institutions at 
$24 per year via regular mail in the U.S., 
Mexico and Canada, and $34 per year 
elsewhere (airmail only). Send check or 
money order payable to “Minor Planet 
Bulletin”, c/o Derald D. Nye, 10385 East 
Observatory Dr., Corona de Tucson, AZ 
8564I-2309.

• Jupiter: (1) Jupiter Observer’s 
Handbook, $15 from the Astronomical 
League Sales, 9201 Ward Parkway, 
Suite 100, Kansas City, MO 64114; 
phone 816-DEEP-SKY (816-333-7759); 
e-mail leaguesales@astroleague.org. 
(2) Jupiter, the ALPO section newsletter, 
available online only via the ALPO 
website at http://mysite.verizon.net/
macdouc/alpo/jovenews.htm; (3) J-Net, 
the ALPO Jupiter Section e-mail 
network; send an e-mail message to 
Craig MacDougal. (4) Timing the 
Eclipses of Jupiter’s Galilean Satellites 
free at http://www.alpo-astronomy.org/
jupiter/GaliInstr.pdf, report form online at 
http://www.alpo-astronomy.org/jupiter/
GaliForm.pdf; send SASE to John 
Westfall for observing kit and report 
form via regular mail. (5) Jupiter 
Observer’s Startup Kit, $3 from Richard 
Schmude, Jupiter Section coordinator.

• Saturn (Benton): Introductory 
information for observing Saturn, 
including observing forms and 
ephemerides, can be downloaded for 
free as pdf files at http://www.alpo-
astronomy.org/saturn; or if printed 
material is preferred, the ALPO Saturn 
Kit (introductory brochure and a set of 
observing forms) is available for $10 
U.S. by sending a check or money order 
made payable to “Julius L. Benton” for 
delivery in approximately 7 to 10 days 
for U.S. mailings. The former ALPO 
Saturn Handbook was replaced in 2006 
by Saturn and How to Observe It (by J. 
Benton); it can be obtained from book 
sellers such as Amazon.com. NOTE: 
Observers who wish to make copies of 
the observing forms may instead send a 
SASE for a copy of forms available for 
each program. Authorization to 
duplicate forms is given only for the 
purpose of recording and submitting 
observations to the ALPO Saturn 
Section.
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• Meteors: (1) The ALPO Guide to 
Watching Meteors (pamphlet). $4 per 
copy (includes postage & handling); 
send check or money order to 
Astronomical League Sales, 9201 Ward 
Parkway, Suite 100, Kansas City, MO 
64114; phone 816-DEEP-SKY (816-
333-7759); e-mail leaguesales@
astroleague.org. (2) The ALPO Meteors 
Section Newsletter, free (except 
postage), published quarterly (March, 
June, September, and December). 
Send check or money order for first 
class postage to cover desired number 
of issues to Robert D. Lunsford, 1828 
Cobblecreek St., Chula Vista, CA 
91913-3917.

Other ALPO Publications
Checks must be in U.S. funds, payable 
to an American bank with bank routing 
number.

• An Introductory Bibliography for 
Solar System Observers. No charge. 
Four-page list of books and magazines 
about Solar System objects and how to 
observe them. The current edition was 
updated in October 1998. Send self-

addressed stamped envelope with 
request to current ALPO Membership 
Secretary (Matt Will).

• ALPO Membership Directory. 
Provided only to ALPO board and staff 
members. Contact current ALPO 
membership secretary/treasurer (Matt 
Will).

Back Issues of 
The Strolling Astronomer 
• Download JALPO43-1 thru the latest 

current issue as a pdf file from the 
ALPO website at http://www.alpo-
astronomy.org/djalpo (free; most recent 
issues are password-protected, contact 
ALPO membership secretary Matt Will 
for password info). 

Many of the hard-copy back issues 
listed below are almost out of stock and  
there is no guarantee of availability. 
Issues will be sold on a first-come, first-
served basis. Back issues are $4 each, 
and $5 for the current issue. We can 
arrange discounts on orders of more 
than $30. Order directly from and make 

payment to “Walter H. Haas” (see 
address under “Board of Directors,”):

$4 each: 
Vol. 7 (1953), No.10
Vol. 8 (1954), Nos. 7-8
Vol. 11 (1957), Nos. 11-12
Vol. 21 (1968-69), Nos. 3-4 and 7-8
Vol. 23 (1971-72), Nos. 7-8 and 9-10
Vol. 25 (1974-76), Nos. 1-2, 3-4, and 11-12
Vol. 26 (1976-77), Nos. 3-4 and 11-12
Vol. 27 (1977-79), Nos. 3-4 and 7-8
Vol. 31 (1985-86), Nos. 9-10
Vol. 32 (1987-88), Nos. 11-12
Vol. 33 (1989), Nos. 7-9
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The Strolling AstronomerTHE ASSOCIATION 
   ALPO Resources
    People, publications, etc., to help our members

OF LUNAR & PLANETARY OBSERVERS (ALPO)
   The Association of Lunar & Planetary Observers (ALPO) was founded by Walter H. Haas in 1947, and incorporated in 1990, as 
a medium for advancing and conducting astronomical work by both professional and amateur astronomers who share an interest in 
Solar System observations. We welcome and provide services for all individuals interested in lunar and planetary astronomy. For
the novice observer, the ALPO is a place to learn and to enhance observational techniques. For the advanced amateur astronomer,
it is a place where one's work will count and be used for future research purposes. For the professional astronomer, it is a resource
where group studies or systematic observing patrols add to the advancement of astronomy. 
   Our Association is an international group of students that study the Sun, Moon, planets, asteroids, meteors, meteorites and com-
ets. Our goals are to stimulate, coordinate, and generally promote the study of these bodies using methods and instruments that are 
available within the communities of both amateur and professional astronomers. We hold a conference each summer, usually in 
conjunction with other astronomical groups. 
   We have “sections” for the observation of all the types of bodies found in our Solar System. Section coordinators collect and
study submitted observations, correspond with observers, encourage beginners, and contribute reports to our quarterly Journal at
appropriate intervals. Each section coordinator can supply observing forms and other instructional material to assist in your tele-
scopic work. You are encouraged to correspond with the coordinators in whose projects you are interested. Coordinators can be 
contacted either via e-mail (available on our website) or at their postal mail addresses listed in our Journal. Members and all inter-
ested persons are encouraged to visit our website at http://www.alpo-astronomy.org. Our activities are on a volunteer basis, and 
each member can do as much or as little as he or she wishes. Of course, the ALPO gains in stature and in importance in proportion
to how much and also how well each member contributes through his or her participation. 
   Our work is coordinated by means of our periodical, The Strolling Astronomer, also called the Journal of the Assn. of Lunar & 
Planetary Observers, which is published seasonally. Membership dues include a subscription to our Journal. Two versions of our 
ALPO are distributed — a hardcopy (paper) version and an online (digital) version in “portable document format” (pdf) at consid-
erably reduced cost.

   Subscription rates and terms are listed below (effective January 1, 2012). 

   We heartily invite you to join the ALPO and look forward to hearing from you.

•..$US12 – 4 issues of the digital Journal only, all countries, e-mail address required
•..$US20 – 8 issues of the digital Journal only, all countries, e-mail address required
•..$US33 – 4 issues of the paper Journal only, US, Mexico and Canada
•..$US60 – 8 issues of the paper Journal only, US, Mexico and Canada
•..$US40 – 4 issues of the paper Journal only, all other countries
•..$US74 – 8 issues of the paper Journal only, all other countries
•..$US65 – Sustaining Member level, 4 issues of the digital and paper Journal, all countries
•..$US130 – Sponsoring Member level, 4 issues of the digital and paper Journal, all countries

   For your convenience, you may join online via the via the Internet or by completing the form at the bottom of this page.

   To join or renew online, simply left-click on this Astronomical League web page:
http://www.astroleague.org/store/index.php?main_page=product_info&cPath=10&products_id=39

Afterwards, e-mail the ALPO membership secretary at will008@attglobal.net with your name, address, the type of membership 
and amount paid. 

   If using the form below, please make payment by check or money order, payable (through a U.S. bank and encoded with U.S. 
standard banking numbers) to “ALPO” There is a 20-percent surcharge on all memberships obtained through subscription agencies 
or which require an invoice. Send to: ALPO Membership Secretary, P.O. Box 13456, Springfield, Illinois 62791-3456 USA. 

Please Print: 
Name________________________________________________________________________________________ 
Street Address________________________________________________________________________________ 
____________________________________________________________________________________________ 
City, State, ZIP _______________________________________________________________________________ 
E-mail Address________________________________________________________________________________ 
Phone Number________________________________________________________________________________ 
Please share your observing interests with the ALPO by entering the appropriate codes on the blank line below. 
Interest_______________________________________________________________________________________ 

Interest Abbreviations 
0 = Sun  1 = Mercury  2 = Venus  3 = Moon  4 = Mars  5 = Jupiter  6 = Saturn  7 = Uranus  8 = Neptune  9 = Pluto   A = Asteroids  C = Comets  D 
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= CCD Imaging  E = Eclipses & Transits  H = History  I = Instruments  M = Meteors & Meteorites  P = Photography  R = Radio Astronomy   S = 
Computing & Astronomical Software  T = Tutoring & Training Program (including Youth)
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Sky & Telescope
Call toll free 888-253-0230    |    Order Today!    |    www.ShopatSky.com

Sky & Telescope, the Essential Magazine of Astronomy, has produced a 

beautiful new globe of the Moon. Unlike previous Moon globes, which were 

based on artistic renderings of the lunar surface, the new globe is a mosaic 

of digital photos of the Moon taken in high resolution by NASA’s Lunar 

Reconnaissance Orbiter under consistent illumination conditions. The globe 

shows the Moon’s surface in glorious detail, and how the near side 

actually appears when viewed through a telescope. The globe

includes 850 labels that identify major basins (maria), craters, 

mountain ranges, valleys, and the landing sites of all the Apollo 

missions and robotic lunar landers.s

Explore the Moon
With our brand new moon globe!

$99.95   |   Item # MOONGLB




