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   Point of View 

  A Matter of Perspective - Looking 
 Back and Forward 
 By Shawn Dilles, ALPO Journal editor

Editor’s Note: Shawn Dilles 
recently became JALPO 
editor after scanning many 
back issues of the JALPO 
and producing a 
cumulative index to the first 
60 Volumes. Check them 
out at http://www.alpo-
astronomy.org/gallery3/
index.php/Publications-
Section/ALPO-Journals 

I just returned from a 
month long vacation - the first since retiring two years ago - to 
Patagonia, Tierra del Fuego, and the Antarctic Peninsula. When 
friends asked about the off-the-beaten track destination, I told 
them that it was my intention to get as far from Washington, DC 
as possible. The real reason was to see glaciers, volcanoes, 
whales, penguins, the Milky Way and the Southern Cross. Since 
about age seven I knew that I wanted to be either an astronomer, 
geologist, or marine biologist. Even though my career interrupted 
these noble interests, my love of science still drives my curiosity, 
so on to Antarctica!

The trip did not disappoint, but observing with binoculars 
required some patience. The first two nights were clear, but a 
bright Full Moon washed out much of the sky. Two weeks later 
brought perfect weather and a moonless sky. The new 
perspective was stunning, with a spectacularly vivid Milky Way 
bisecting the sky and the Large Magellanic Cloud and the 
Southern Cross clearly visible. The constellations – and the 
Moon – were upside down. The sense of disorientation was 
compounded by the multitude of stars visible from our location in 
the South Atlantic Ocean, so that even familiar constellations 
were somewhat unrecognizable. I have never seen so many 
stars around Orion's Belt, and the Orion Nebula was stunning. 
Happy hours were spent getting reacquainted with the familiar 
area between Taurus, Orion, Canis Major, Canis Minor and 
Gemini. Seeing new detail in the Milky Way and the southern 
constellations renewed my enthusiasm for being outside with the 
binoculars. 

A few years ago, that is, before my Antarctic trip but after retiring, 
I decided to “look back and look forward” at developments in the 
state of amateur astronomy. I purchased a DVD with early issues 
of “The Sky” and “The Telescope” from the time before these 
magazines merged. I also found the ALPO Publications Section 
archive and read early volumes of the JALPO. When I ran out of 
issues to read and inquired about how to find the rest, an 
opportunity arose to scan the hard copies of the JALPO issues 
because they were not available online. 

(See “A Matter of Perspective – Looking Back and Forward” on 
page 21)
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Our Cover: Mercury  
(Look Closely)
This month's cover features a striking 
image of the November 11, 2019 
Mercury transit by Germán Morales. 
Perhaps the biggest reason we chose this 
is because it is pretty much unlike other 
images, that is, without a beautifully clear 
Sun. Instead, with its wispy clouds, this 
view carries with it some drama or 
mystery (something Alfred Hitchcock 
might like). After all, cloudy skies do 
happen and Germán did admirably well 
with what he had to work with.
Image taken at 18:02:43 UTC on 
November 11, 2020, between Contact 3 
and Contact 4 (when cloud cover blocked 
the Sun). Location: Cochabamba, 
Bolivia, South America. 
Equipment details: Celestron f/10, 8 in. 
(200 mm) Schmidt-Cassegrain telescope, 
equipped with a Thousand Oaks black 
polymer solar filter, an f/6.3 focal 
reducer (to obtain a full disk image of the 
Sun within the cropped camera sensor) 
and a Nikon D5300 DSLR camera. 
Exposure details: 1/60 second (with ISO 
3200), RAW 12-bit. Seeing: fair (aprox. 
4 on a scale from 0 to 10, with 10 = 
best).

For Your Growing Home 
Library: New Lunar Book by 
Bob Garfinkle
ALPO Book review editor Bob 
Garfinkle’s comprehensive major lunar 
observers handbook Luna Cognita is 
now officially published by Springer. 
The 3-volume set is available on Amazon 
and/or Springer’s own website. The 
book is about 1,800 pages long, and 
includes 1,120,000 words and 1,365 
figurers. Dr. Harrison H. Schmitt of 
Apollo 17 wrote the introduction and the 
late Dr. John Westfall wrote the 
foreword. Many readers of this Journal 

assisted in making this book happen. 
Bob specifically thanks all for any 
assistance that you gave.
Bob started writing Luna Cognita in 
1989 and describes his project thusly: 
“This book goes way beyond the 
information contained in the lunar books 
from the golden age of such astronomy 
books of the 1800s. I spent a great deal 
of research time on the history of the 
Moon and the people for whom lunar 
features are named. I also cover 
observing occultations along with lunar 
and solar eclipses, and in-depth 
discussions on the different types of lunar 
features. One thing that I really like about 
the cover art is how Springer has the 
letter ‘O’ in Cognita coming out from 
behind the Moon like in an Occultation.”

A Truly Astronomical Donation
This is to serve as a public thank you to 
longtime ALPO member and VERY 
generous donor John Centala for his gift 
of $75,000 to the ALPO Endowment 
Fund in 2019. Note that John gave us 
permission to list his donation in this 
Journal because, as he says, “listing the 

donation might encourage others to 
makes gifts as well.” 
John is a Universal Lifetime Member of 
the ALPO, the highest classification of 
ALPO membership, having donated 
$10,000 towards this membership. He 
had also donated $40,000 several years 
earlier.
While many members have donated 
various sums in the past, this donation is 
by far the largest one-time gift to us. And 
who is John Centala? It turns out that he 
is probably pretty much like many of us, 
that is, someone who worked hard in 
their occupation, got interested in 
astronomy and in our organization, was 
somewhat thrifty and then in retirement 
decided to contribute to our goal of 
establishing a physical brick-and-mortar 
headquarters.
John, who is now age 75, moved to Iowa 
to work in his field of electrical 
engineering and joined the ALPO in 
1988. He first retired in 2002 after 36 
years in his field, but continued to go in 
sporadically as requested for the next 11 
years, putting in 3+ years full-time 
equivalent.

News of General Interest

Paper dust cover for Luna Cognita by Robert Garfinkle.
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As for his astronomy interests, John got 
interested as a high school freshman, 
when he purchased a 60 mm spotting 
scope with which he viewed mostly the 
Sun, Moon, Jupiter and a few deep sky 
objects. After finishing high school, he – 
again like many of us –- bought a 6-inch 
RV-6 Dynascope, using it primarily for 
viewing double stars and deep sky 
objects. He then built his own 17.5-inch 
Dobsonian reflector with Coulter optics 
in 1983 and used it for extensive deep 
sky observing. In 1986, John built a 
backyard observatory and equipped it 
with an 8-inch, f/12 refractor (Christen 
triplet lens) and used it initially used it for 
planetary observing and photography 
and then later for double stars.

His memberships include attending the 
Astronomical League Conference 
(ALCon) at Council Bluffs, IA, in 1988 
and soon after joined the ALPO and the 
International Dark Sky Assn (IDA), which 
had good presentations at the meeting. 
He later attended several ALPO 
meetings (Greenville, South Carolina 
(1994), Wichita, Kansas (1994), Kansas 
City, Missouri (1994), Calgary, Alberta, 
Canada (1994), and others). John joined 
the American Assn of Variable Star 
Observers (AAVSO) in 2003 after 
retiring, and observed variable stars for 
the next three years with his 8-inch 
refractor; he attended about eight 
AAVSO meetings. 
He got into CCD photometry afterwards. 
In 1985, he joined his local astronomy 
club, Cedar Amateur Astronomers, and 
has been keeping busy with its activities. 
Currently, John is the club's observatory 
director and librarian. See www.cedar-
astronomers.org.
The ALPO and all of its officers, staff and 
membership applaud John for his 
thoughtfulness.

ALPO Conference News
Interested parties are hereby invited to 
submit papers and research posters on 
the astronomy-related topics of their 
choice for presentation at the next ALPO 
conference to be held jointly with the 

Georgia Regional Astronomers Meeting 
(GRAM) when that group meets on 
November 6 and 7, 2020.
This will be the second time the ALPO 
has participated with the GRA group, the 
first time being the autumn of 2017. 

Like last time, the decision was made 
after an online discussion and vote by the 
ALPO board of directors.
This year's conference will be at North 
Georgia College in Dalton, Georgia, 
approximately a one-and-a-half hour 
drive north of downtown Atlanta. The 
Page 4                                                                       Volume 62, No. 2, Spring 2020
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ALPO portion of the conference will 
commence with the ALPO board 
meeting on Friday, November 6, to be 
followed by an informal gathering that 
evening with a lecture, social gathering 
with snacks and observing at the school's 
on-campus observatory.
All papers will be presented the following 
day, Saturday, November 7, between 9 
a.m. and 5 p.m.
Also as we did in 2017, there will be an 
ALPO dinner on Saturday evening where 
the Walter Haas Observing Award and 
the Peggy Haas Service Award will be 
presented.
We have been allotted up to at least four 
(4) time slots for ALPO papers of no 
more than 15 minutes in length; the 
preferred method is 12 minutes for the 
paper presentation plus 3 minutes for 
follow-up questions. The preferred 
format is Microsoft PowerPoint. 
We have also been invited to participate 
with wall-mounted research posters 
which are also commonly done at 
academic and professional conferences 
everywhere.
Participants are encouraged to submit 
research papers, presentations, and 
experience reports concerning various 
aspects of Earth-based observational 
astronomy. Suggested topics for papers 
and presentations include the following:
• New or ongoing observing programs 

and studies, specifically, how those 
programs were designed, 
implemented and continue to 
function.

• Results of personal or group studies 
of solar system or extra-solar system 
bodies.

• New or ongoing activities involving 
astronomical instrumentation, 
construction or improvement.

• Challenges faced by Earth-based 
observers such as changing interest 
levels, deteriorating observing 
conditions brought about by possible 
global warming, etc.

A hard-copy version of your paper 
should be made available for future web 
site publication.
More details about paper presentations 
and to whom they should be sent will be 
published in the Summer issue of this 
Journal for release in early June.

New Additions to the ALPO 
Publications Section 
Monographs
Researchers who follow the Sun's 
Carrington Rotations, the ALPO lunar 
Selected Areas Program or detailed 
compilations on how to properly observe 
the planets Saturn or Venus will be 
interested to know that new monographs 
for these topics have been uploaded to 
the online ALPO Monographs folder.
The entire library of ALPO monographs 
can be accessed in either of two ways:
1. Go to the ALPO home page at 

www.alpo-astronomy.org.

2. Click on the ALPO Section Galleries 
link near the top right of the screen.

3. Click on the Publications Section icon.

4. Click on the ALPO Monographs icon.

5. Click on the icon for the desired 
monograph.

Alternatively, just go to (or click on) 
http://alpo-astronomy.org/gallery3/
index.php/Publications-Section/ALPO-
Monographs, then click on the icon for 
the desired monograph.
Monograph 12 (Solar Activity from 
2014 through 2016 with the subtitle An 
unorthodox analysis of solar activity 

during three years, on the way to solar 
minimum) is a nine-page paper by 
ALPO Solar Section Assistant 
Coordinator Theo Ramakers. Here he 
documents the research done to evaluate 
the relationship between the Wolf 
number indicator used to identify solar 
activity in many amateur solar reports 
and the size of the areas which Active 
Regions occupy during times of high 
solar energy.”
Quoting further from the paper's 
Abstract: “The evaluation period covered 
only a portion of solar cycle 24 and 
coincided with the beginning of the 
down-trend of solar activity going from 
solar maximum to solar minimum 
(January 4, 2014 to January 4, 2017). 
Indicators for high solar activity used in 
the analysis were solar flares which would 
trigger an R2 alert from the Space 
Weather Prediction Center (SWPC) and 
which were equal to or exceeded the flux 
of an M5.0 flare, thus including the 
upper M-class and X-class flares. The 
analysis did focus on the rapid increase 
these measurements have during the 
time leading up to major solar flares. The 
analysis included the mapping of the data 
obtained for both indicators for the day 
of the flare, as well as the three days 
prior to the flare. The result indicated 
that Active Region Areas of active 
regions are much more inclined to a 
rapid increase than the Wolf number in 
days prior to the flare.”
The ALPO Lunar Selected Areas 
Program (SAP) Handbook (Monograph 
13) was written in the mid-1970s and 
then updated in 1994 with minor edits 
and now is as up-to-date as possible. The 
first edition of The Lunar SAP 
Volume 62, No. 2, Spring 2020                                                                Page 5
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Handbook incorporated two previous 
programs that were originally separate 
endeavors, the Dark Haloed Craters 
Program (DHCP) and the Bright and 
Banded Craters Program (BBCP). 
Both programs are still in need of long-
term, systematic observational coverage, 
and they both fit well within the 
framework of the existing SAP.
The SAP itself is intended for serious 
enthusiasts who want to contribute 
something useful to lunar science 
through participation in the specialized 
efforts of the ALPO Lunar Selected 
Areas Program. 
The handbook includes fundamental 
methods and techniques for conducting 
systematic observations of specific types 
of lunar features (that is, “selected 
areas”), including remarks on the lasting 
value of current lunar visual observations 
by amateur astronomers with Earth-
based telescopes.

Theory and Methods for Visual 
Observations of Saturn (Monograph 14) 
has been written for the individual who 
seeks to gain an understanding of the 
observational theory and methodology 
involved in pursuing a worthwhile 
program of observing Saturn, its ring 
system, and accompanying satellites. If 
one carefully studies the contents of this 
manual prior to beginning routine 
telescopic observations of the planet, the 
methods and techniques presented 
herein will hopefully be instructive and 
helpful to the observer who wishes to 
produce the most useful and reliable data 
possible for analysis, whether one is 
conducting a purely visual program or 
utilizing digital imagers to capture images 
of Saturn at various wavelengths.
Monograph 15 (Theory and Methods 
for Visual Observations of Saturn) has 
been written for the individual who seeks 
to gain an understanding of the 
observational theory and methodology 

involved in pursuing a worthwhile 
program of observing the planet Saturn.
This small (65-page) handbook has been 
written for the amateur astronomer who 
wants to pursue an organized program of 
systematic visual observations of the 
planet Saturn, a beautiful but exceedingly 
difficult object to observe.
The updated library of monographs now 
consists of the following:
• ALPO Monograph 1 -- “Proceedings 

of the 43rd Convention of the 
Association of Lunar and Planetary 
Observers”, Las Cruces, New 
Mexico, August 4 thru 7, 1993.

• ALPO Monograph 2 -- “Proceedings 
of the 44th Convention of the 
Association of Lunar and Planetary 
Observers”, Greenville, South 
Carolina”, June 15 thru 18, 1994.
Page 6                                                                       Volume 62, No. 2, Spring 2020
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• ALPO Monograph 3 -- The H.P. 
Wilkins Moon Maps (in four separate 
files).

• ALPO Monograph 4 -- “Proceedings 
of the 45th Convention of the 
Association of Lunar and Planetary 
Observers”, Wichita, Kansas”, 
August 1 thru 5, 1995.

• ALPO Monograph 5 -- 
“Astronomical and Physical 
Observations of the Axis of Rotation 
and the Topography of the Planet 
Mars” by Giovanni Virginio 
Schiaparelli, as translated by William 
Sheehan.

• ALPO Monograph 6 -- “Proceedings 
of the 47th Convention of the 
Association of Lunar and Planetary 
Observers”, Tuscon, Arizona”, 
October 19-21, 1996.

• ALPO Monograph 7 -- “Proceedings 
of the 48th Convention of the 
Association of Lunar and Planetary 
Observers”, Las Cruces, New 
Mexico”, June 25-29, 1997. This 
was also the 50th anniversary 
celebration of the ALPO.

• ALPO Monograph 8 -- “Proceedings 
of the 49th Convention of the 
Association of Lunar and Planetary 
Observers”, Atlanta, Georgia, July 9-
11, 1998.

• ALPO Monograph 9 -- “Does 
Anything Ever Happen on the 
Moon?” by Walter Haas.

• ALPO Monograph 10 -- “Observing 
and Understanding Uranus, Neptune 
and Pluto” by Richard Schmude.

• ALPO Monograph 11 -- The 
Schmidt Moon Maps (10 separate 
files).

• ALPO Monograph 12 -- “Solar 
Activity from 2014 through 2016" 
by Theo Ramakers.

• ALPO Monograph 13 -- “A Manual 
for Observing the Moon: The ALPO 
Lunar Selected Areas Program”

• ALPO Monograph 14 -- “Theory 
and Methods for Visual Observations 
of Saturn”

• ALPO Monograph 15 -- “A Guide 
for Visual Observations of the Planet 
Venus”

Non-ALPO Volunteer Position 
Available
While we don’t normally do this, we 
believe this situation is a bit different. 
Please consider the following:
Hello – My name is Vernon and I work as 
the experience manager at And beyond 
Sossusvlei Desert Lodge in Namibia. At 
our lodge we offer guests a night sky 
experience with a telescope and a rather 
nice little observatory behind our lodge.
We have done the astronomy using 
visiting guest astronomers who stay 
anywhere from a couple weeks to a 
couple months. While with us, they stay 
for free in our astronomer’s 
accommodation, they can use the 
telescope and observatory throughout 
their time, and they get to go out on 
guest experiences, such as a Sossusvlei 
trip. Many astronomers will choose to do 
a lot of hiking in the desert, others 
mainly just focus on the astronomy late 
into the night.
Our ideal astronomer is someone who is 
retired, but that’s not required. And we 
often use amateurs over professionals, 
mainly because it’s a passion for the 
night sky that we’re after, but that, as 
well, doesn’t matter.
The position is unpaid, and we don’t pay 
for transport to Namibia either.
If you know of anyone for whom such an 
opportunity might be a good fit, please 
put them in contact with me, and I’ll give 
them more details of the program.
Kind regards,

Vernon Swanepoel | Experience 
Manager | &BEYOND | 
vernon.swanepoel@andBeyond.com | T 
+264 63 693 307 | D +264 63 693 
307 |C +264 81 203 1334 | Namibia 
| www.andBeyond.com

Call for JALPO Papers
The ALPO encourages its membership 
to submit written works (with images, if 
possible) for publication in this Journal.
As with other peer-reviewed publications, 
all papers will be forwarded to the 
appropriate observing section or interest 
section coordinator.
Thus, the best method is to send them 
directly to the coordinator of the ALPO 
section which handles your topic.
A complete list of ALPO section 
coordinators and their contact 
information can be found in the ALPO 
Resources section of this Journal.
 

 
ALPO Online Section
Report by Theo Ramakers, assistant 
section coordinator
theo@ceastronomy.org

Based on the discussion about the 
membership/website during last 
summer’s Board meeting, the ALPO 
Online Section has been working with a 
number of ALPO interest and observing 
sections to improve the appearance of 
the section pages.
In the past, the section pages did not 
show a lot of activity unless you were 
aware of the structure of the section 
pages. We have changed this for a 
number of sections and are working with 
others to do the same. Sections that have 
made the change already are: Lunar 
Section, Mercury Section, Comets 
Section, Eclipse Section, Meteor Section 
and the Solar Section. Coming up in the 

ALPO Interest Section 
Reports
Volume 62, No. 2, Spring 2020                                                                Page 7

http://www.andBeyond.com
mailto: theo@ceastronomy.org


The Strolling Astronomer
Inside the ALPO 
Member, section and activity news

near future are the Meteorites and Mars 
sections.
We also did our yearly off-line backup of 
the ALPO Image Gallery. Accompanying 
this report is an overview table of the 
status of the various archives contained 
in the Galleries. Please note that two 
years ago, we restarted the effort to 
upload submitted images in our archives. 
In addition, please note that we have 
designated e-mail addresses for 
submissions of images for the sections 
and that we request that filenames of the 
images/drawings submitted are in a 
suggested format. All section 
coordinators who have indicated an 
interest will also receive a copy of the 
submitted images/observations. Here is a 
link to the document that provides you 
with all the relevant information for all 
sections. 
http://www.alpo-astronomy.org/
solarblog/?page_id=2180 
Follow us on Twitter, “Friend” us on 
FaceBook or join us on MySpace.
To all 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

Lunar & Planetary  
Training Program &  
‘Observers Notebook’ 
Podcasts
Report by Tim Robertson,  
section coordinator
cometman@cometman.net

ALPO Lunar & Planetary  
Training Program 

The ALPO Training Program currently 
has two active students at various stages 
of the program. 
The ALPO Lunar & Planetary Training 
Program is a two-step program, and 
there is no time requirement for 
completing the steps. I have seen that 
those students who are motivated usually 
complete the steps in a short amount of 
time. The motivation comes from the 
desire to improve their observing skills 
and contribute to the pages of the 
Journal of the ALPO.

This 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 of 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 the “Basic Level”. 

This requires reading the ALPO 
Novice Observers Handbook and 
mastering the fundamentals of 
observing. These fundamentals 
include performing simple 
calculations and understanding 
observing techniques. 

• The second tier is the “Novice 
Level”. This is attained when the 
student has successfully 
demonstrated these skills for further 
training where one can specialize in 
one or more areas of study such as 
obtaining and reading handbooks for 
specific lunar and planetary subjects. 
The novice then continue to learn 
and refine their observing techniques 
specific to his or her area of study 
and is assigned a tutor to 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. 
For more information on the ALPO 
Training Program, contact Tim 
Robertson at 195 Tierra Rejada Rd 
#148, Simi Valley CA, 93065; email to 
cometman@cometman.net

‘Observers Notebook’ Podcasts
The Observers Notebook podcast is 
going strong. I have recorded over 85 
podcasts with various members of the 
ALPO, mostly section coordinators to 

 Image Archive Overview

Section 7/1/2018 1/1/2019 7/1/2019 12/30/2019
Comets 3425 4644 4978 5127
Jupiter 2728 3252 4121 4832
Lunar LTTS 378 691 972
Lunar Domes 13 150 277
Mars 632 1409 1759 1767
Mercury 62 64 74 79
Publ. Journal 104 181 376 376
Publ. Mono 23 23 23 23
Publ. Docs 25 29 29 29
Remote Planets 199 203 203 226
Saturn 574 805 977 1544
Solar 37893 39482 41473 42726
Venus 134 163 165 227

Total 45799 50646 55019 58205
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highlight the programs within each 
section. The length of the podcast 
averages around 30 minutes in length. 
The longest podcast thus far is over 1 
hour and 30 minutes — but there is no 
time limit and the hosting service has 
unlimited space available for podcasts. 
It takes a great amount of time and 
money to make and produce these 
podcasts, thus far it has been done with 
the help of a service called Patreon. We 
currently have five supporters - two of 
whom are NOT even members of the 
ALPO!
You can support the podcast by giving as 
little as $1 a month; for $5 you receive 
early access to the podcast before it goes 
public; for a monthly donation $10 you 
receive a copy of the Novice Observers 
Handbook; and for $35 a month you 
receive producer credits on the podcast 
and a years membership to the ALPO. 
You can help us out by going to the link 
below:
https://www.patreon.com/
ObserversNotebook 
The most recent podcasts online include 
a discussion on CCD vs CMOS imaging 
with Richard Wright, “Astro Bob” King 
chatting about the latest with the star 
Betelgeuse and a discussion with Don 
Machholz about Messier Marathons. 
If you have an idea for a topic that you 
would like to hear covered on the 
podcast, please drop me a note. Among 

ideas currently in mind are a discussion 
on the use of color filters for planetary 
observing and how you plan an evening 
observing session; if any of you would be 
interested in discussing those subjects, 
please let me know. I am also looking for 
member profile pieces where we get to 
know the members of the ALPO.
These podcasts are also used to get the 
word out on any breaking astronomy 
news or events happening in the night 
sky. So once more, PLEASE let me 
know if you have any breaking news that 
you want out there.
Here are a few interesting statistics you 
might be interested in:
• Number of downloads as of February 

1, 2020 - Over 34,000

• Number of subscribers (all formats) - 
Over 220

• Average of number daily downloads 
(last three months) - 75

• iTunes rating - 5 Stars!

• Locations of most downloads - 
United States, United Kingdom, 
Canada, Australia, Germany and 
France.

You can hear the podcast on iTunes, 
Stitcher, iHeart Radio, Amazon Echo, 
and Google Play just search for 
Observers Notebook. You can also listen 
to them at the link below:
 https://soundcloud.com/
observersnotebook
The Observers Notebook is also on 
FaceBook – just search for “Observers 
Notebook” in the search field on top.
Podcasts are released on the 1st and 
15th of every month, and if you 
subscribe to it via iTunes, it will 
automatically be downloaded to your 
device.
Thanks for listening! For more 
information about the ALPO Lunar & 
Planetary Training Program or the 
Observers Notebook” podcasts, contact 
Tim Robertson at195 Tierra Rejada Rd 

#148, Simi Valley CA, 93065; email to 
cometman@cometman.net
 

 
Mercury / Venus Transit 
Section
Report by Keith Spring, section 
acting coordinator
star.man13@hotmail.com 

While the next transits of Mercury are 
November 13, 2032 and November 7, 
2039. the next Mercury transit that really 
favors even more observers in the 
western hemisphere won’t occur until 
May 7, 2049. 
Also, if you are calendaring future 
transits, please include the next Venus 
transit on 10-11 December 2117.
Visit the ALPO Mercury/Venus Transit 
Section online at www.alpo-
astronomy.org/transit

Eclipse Section
Report by Keith Spring, section 
acting coordinator
star.man13@hotmail.com

Recent Eclipses
We are still accepting reports on the 26 
December 2019 annular solar eclipse 
and the 10 January 2020 penumbral 
lunar eclipse.

Upcoming Eclipses
Look forward to the following:
Solar eclipses
• 2020 Jun 21; annular; duration 38 

seconds; visible from Africa, 
southeastern Europe, Asia

ALPO Observing Section 
Reports

See also “A Report on the 11 
November 2019 Mercury Transit” 
later in this Journal.
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• 2020 Dec 14; total; duration 2 
minutes, 10 seconds; visible from 
south Pacific, Chile, Argentina, 
south Atlantic

Lunar eclipses
• 2020 Jun 05; Penumbral; visible 

from Europe, Africa, Asia, Australia

• 2020 Jul 05; Penumbral; visible 
from North America, South 
America, southwestern Europe, 
Africa

• 2020 Nov 30; Penumbral; visible 
from Asia, Australia, Pacific, North 
America, South America

Please send your reports via e-mail to 
eclipse@alpo-astronomy.org or via 
regular mail to Keith Spring, 2173 John 
Hart Circle, Orange Park, FL 32073. 
Visit the ALPO Eclipse Section online at 
www.alpo-astronomy.org/eclipseblog 

Meteors Section
Report by Robert Lunsford,  
section coordinator
lunro.imo.usa@cox.net

We have now entered the winter 
doldrums for meteor viewing as activity 
will be low until the arrival of the Lyrids 
in April. The Quadrantids of January 
peaked early over Europe and left us high 
and dry in North America. That 
disappointment will linger until we are 
able to witness another major display. 
The Lyrids will peak with no Moon in the 
sky, so conditions will be close to perfect. 
Until the Lyrids arrive, we will count on 
our counterparts in the southern 
hemisphere to take up the slack in 
meteor observations. The southern skies 
are more active this time of year with 
active radiants moving from Vela through 
Centaurus and Norma during the months 
of February and March. Let's hope our 
friends south of the equator come though 
with some good data from these sources!
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
Report by Dolores H. Hill, section 
coordinator
dhill@lpl.arizona.edu

As always, ALPO members who collect 
meteorites are encouraged to report 
unusual features in their meteorite 
samples that might be of interest to 
researchers for specialized analysis. 
The Meteoritical Bulletin records 
officially recognized, classified meteorites 
of the world's inventory. Information and 
official details on particular meteorites 

can be found at: https://
www.lpi.usra.edu/meteor/metbull.php
Visit the ALPO Meteorites Section online 
at www.alpo-astronomy.org/meteorite/ 
for a very detailed explanation of all 
facets of meteorite studies.

Comets Section
Report by Carl Hergenrother, section 
coordinator
carl.hergenrother @ alpo-astronomy.org 

The ALPO Comets Section was very 
productive in 2019, receiving 422 
images and sketches of 110 different 
comets and 343 magnitude estimates of 
32 comets. The Section’s image gallery 
now consists of over 5,000 images and 

Image of the January 10, 2020 penumbral lunar eclipse by Ioannis Bouhras of Athen, 
Greece.
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sketches of 511 comets. We would like 
to thank the following observers who 
contributed their time, effort, and 
observations in 2019: Salvador Aguirre, 
Rodolfo Artola, Charles Bell, John 
Chumack, Jean-Luc Colas, Michel 
Deconinck, J. J. Gonzalez, Carl 
Hergenrother, Marie Lott, John Maikner, 
Gianluca Masi, Martin Mobberley, John 
O’Neal, Michael Olason, Raymond 
Ramlow, Efrain Morales Rivera, Michael 
Rosolina, John D. Sabia, Marcos 
Santucho, Chris Schur, Willian Souza, 
Tenho Tuomi, and Chris Wyatt.
April, May and June may see three 
comets brighter than 10th magnitude. 
C/2017 T2 (PANSTARRS) is the only 
bright comet of which we can be certain. 
May 4 sees the comet at perihelion (1.62 
au), though the comet will be a rather 
distant 1.66 au from Earth. The slowly 
changing heliocentric and geocentric 
distances result in the comet staying 
between magnitude 8 and 9 for the 
entire period. As has been the case for 
the past few months, C/2017 T2 is an 
evening object located in the northern 
circumpolar sky. Only towards the end of 
June will it start to become visible to 
observers at mid-latitudes in Earth's 
southern hemisphere. 
The ATLAS program finished 2019 with 
two interesting discoveries that may 
become brighter than 10th magnitude. 
C/2019 Y1 (ATLAS) was discovered on 
December 16. It is a long-period comet 
with perihelion on March 15, 2020 at 
0.84 au. Interestingly, C/2019 Y1 is the 
fourth member of a comet family 
associated with comets C/1988 A1 
(Liller), C/1996 Q1 (Tabur) and C/2015 
F3 (SWAN). C/1988 A1 (Liller) reached 
5th magnitude in April 1988 even 
though the comet approached only 
within 1.22 au of Earth (see JALPO Vol. 
33, Nos. 10-12, October 1989, pp. 
173-176). C/1996 Q1 (Tabur) came 
closer to Earth (0.42 au) and also peaked 
at 5th magnitude, but then experienced a 
disintegration event a few weeks before 
perihelion and rapidly faded from view. 
The third comet in the group, C/2015 
F3 (SWAN), was discovered 12 days after 

perihelion at 10th magnitude and quickly 
faded post-perihelion.
C/2019 Y1 may be as bright as 
magnitude 9.6 at the start of April. At 
that time, the comet will be located at 
low elongations but will rapidly race into 
the northern circumpolar sky as the 
month progresses. By mid-May, it will 
have faded to 10th magnitude and could 
be approaching 13th magnitude by the 
end of July. Based on the past behavior 
of its sibling comets, C/2019 Y1 may 
also experience a disintegration event.
The other potentially bright comet is C/
2019 Y4 (ATLAS). This comet was 
discovered on December 28, 2020 at 
19th magnitude with perihelion on May 
31, 2020 at a very small 0.25 au. This 
comet may be related to C/1844 Y1, the 
Great Comet of 1844. C/2019 Y4 is 
intrinsically faint and may be as many as 
7-8 magnitudes fainter than the 1844 
comet. Depending on how rapidly it 
brightens, it could peak anywhere 
between 6th or 8th magnitude. But that's 
a 6th to 8th magnitude at perihelion 

when the object is only 11 degrees from 
the Sun. It may only be 10-11th 
magnitude before it is lost in the glow of 
twilight. That’s assuming it also doesn’t 
disintegrate, which is a common 
occurrence for faint, small perihelion 
objects. Note, the magnitude predictions 
for C/2019 Y1 and C/2019 Y4 are 
based on observations made through late 
January and could be off by many 
magnitudes.
As always, the Comet Section is happy 
to receive all comet observations, 
whether images, drawings, magnitude 
estimates, and even spectra. Please send 
your observations via email to 
carl.hergenrother@alpo-astronomy.org 
 Drawings and images of current and past 
comets are being archived in the ALPO 
Comets Section image gallery at http://
www.alpo-astronomy.org/gallery/
main.php?g2_itemId=4491 
Visit the ALPO Comets Section online at 
www.alpo-astronomy.org/comet

Comet C/2017 T2 (PANSTARRS) photobombs the Double Cluster in Perseus in this 2.5 
hour LRGB image taken on 2020 January 25 by Chris Schur with a Stellarvue SV80s f/6 
refractor and Televue .8x focal reducer/coma corrector.
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Solar Section
Report by Rik Hill, section 
coordinator & scientific advisor
rhill@lpl.arizona.edu

To join the Yahoo Solar ALPO e-mail list, 
please go to https://groups.yahoo.com/
neo/groups/Solar-Alpo/info 
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

 
Mercury displayed a fine morning 
apparition between last November and 
December. Howard Eskildsen and this 
coordinator were the only contributors to 
this Section. Some fine images were 
taken, including the two bright rayed 
caters. The observations will be included 
in the 2019 Mercury Apparitions report.
From late February to early May 2020, 
Mercury is having a very long morning 
apparition. Unfortunately, the visibility is 
poor as seen from Earth’s northern 
hemisphere. While it is very difficult to 
observe Mercury in the morning twilight 
a pair of binoculars might help to catch it 
around March 23 during its greatest 
elongation. But it will rise less than an 
hour before dawn. Mercury will go 
through the superior conjunction with 
the Sun on May 4.
Take heart because after May 4, Mercury 
will have its best evening apparition of 
the year. From mid-May to mid-June, it 
will stand pretty high after sunset during 
the twilight. Earlier in the apparition, you 
will enjoy a spectacular naked-eye view 
when it pairs with Venus on May 21 — 
both planets will be less than 1 degree 

apart. Mercury will shine at -0.7 
magnitude while Venus will be at -4.0. 
Also, it should be a fine sight through a 
low-power telescope. On June 3, 
Mercury will reach its next greatest 
elongation at 24 degrees east of the Sun. 
Around this time, the planet will set at 

least 1 hour and 45 minutes after 
sundown. In addition, Mercury’s 
declination will stand far northerly and it 
will set a late as possible as seen from 
Earth’s northern hemisphere. How late 
can you see Mercury after sunset? It 
depends on your time zone. In some 
places, you should be able to see Mercury 
easily well past 10 p.m. local time. After 
mid-June, though, Mercury will be 
difficult to see as it goes through inferior 
conjunction with the Sun on July 1. 
We always appreciate receiving your 
observations, so please, send them in!
Visit the ALPO Mercury Section online 
at www.alpo-astronomy.org/mercury

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

Venus remains visible in the western sky 
well after sunset, having reached its 
Greatest Elongation East of 46.1° back 
on March 24, 2020. Venus is currently 
passing through its waning phases (a 
progression from a nearly fully 
illuminated disk to various crescent 
phases). Thus, observers are now 
witnessing the leading hemisphere of the 
planet as it increases its apparent 
diameter at the time of sunset on Earth.
Venus reached theoretical dichotomy 
(half-phase) back on March 27 and will 
subsequently attain its greatest 
illuminated extent by April 28, 2020 at 
visual magnitude -4.6. 
By late May, however, Venus will be too 
close to the Sun in the evening sky to be 
observed to advantage and will reach 
Inferior Conjunction with the Sun on 
June 3, 2020, thereby ending the 
Eastern (Evening) Apparition. 
The accompanying table of Geocentric 
Phenomena in Universal Time (UT) are 

See also “ALPO Observations of 
Mercury During the 2018 
Apparitions” later in this Journal.

See also “ALPO Observations of 
Venus During the 2014-2015 
Eastern (Evening) Apparition” 
later in this Journal.

 Mercury Needs 
You!!

More correctly, the 
ALPO Mercury 

Observing Section 
needs you.

Your reports — no matter 
how sparse they may be — 

are indeed valuable for 
scientific research.

Our professional-amateur 
collaboration activities are 

getting stronger and we 
need you to keep the 

movement going!
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presented for the convenience of 
observers for both the 2019-20 Eastern 
(Evening) Apparition and the 2020-21 
Western (Morning) Apparition.
As of the date when this report was 
compiled (January 2020), observers were 
already submitting excellent visual 
drawings in integrated light and with 
color filters, as well as performing digital 
imaging of the planet UV and near IR 
wavelengths.
As of the date of this report, observers 
are already underway starting to make 
visual drawings in integrated (unfiltered) 
light and with color filters, as well as 
performing digital imaging of the planet 
UV and near IR wavelengths.
Readers of this Journal should be familiar 
with our continuing collaboration with 
professional astronomers as exemplified 
by our sharing of visual observations and 
digital images at various wavelengths 
during ESA's Venus Express (VEX) 
mission that ran for about nine years 
from 2006 until the mission ended in 
2015. It remains as one of the most 
successful Pro-Am efforts to date 
involving ALPO Venus observers around 
the globe. Such observations will remain 
important for further study and will 
continue to be analyzed for several years 

to come as a result of this endeavor. For 
reference, the VEX website is
For reference, the VEX website is  
http://sci.esa.int/science-e/www/
object/
index.cfm?fobjectid=38833&fbodylongid
=1856.
A follow-up collaborative Pro-Am effort 
remains underway this apparition in 
support of Japan's (JAXA) Akatsuki 
mission that began full-scale observations 
starting back in April 2016. The website 
for the Akatsuki mission is currently 
active so interested and adequately 
equipped ALPO observers can still 
register and start submitting images if 
they have not already done so. More 
information will be provided on the 
progress of the mission in forthcoming 
reports in this Journal.
It is extremely important that all 
observers participating in the programs 
of the ALPO Venus Section always first 
contribute their observations to the 
ALPO Venus Section at the same time 
submittals are sent to the Akatsuki 
mission. 
This will enable full coordination and 
teamwork between the ALPO Venus 
Section and the Akatsuki team in 
collection and analysis of all observations 
whether they are submitted to the 

Akatsuki team or not. If there are any 
questions, please do not hesitate to 
contact the ALPO Venus Section for 
guidance and assistance. 
Those still wishing to register to 
participate in the coordinated observing 
effort between the ALPO and Japan's 
(JAXA) Akatsuki mission should utilize 
the following link:
https://akatsuki.matsue-ct.jp/
The observation programs of the ALPO 
Venus 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 which is a pdf 
file that can be accessed online at
http://alpo-astronomy.org/gallery3/
index.php/Publications-Section/ALPO-
Monographs/ALPO-Monograph-15-
Venus-Handbook-Revised-Edition-2016

Manos Kardasis of Athens, Greece 
submitted this image of Venus using 
325-385 nmUV filters at 15:02 UT on 
December 18, 2019 using his 35.6 cm 
(14.0 in.) SCT under fair seeing 
conditions. The image captures typical 
horizontal V, Y, or ψ (psi)-shaped dusky 
clouds roughly aligned along the planet's 
terminator in UV wavelengths, as well as 
amorphous dusky features on the 
gibbous disk of Venus. Both cusp caps 
and cusp bands are apparent in this 
image. The apparent diameter of Venus 
is 12.5 arc-seconds, phase k=0.852 
(85.2% illuminated), and visual 
magnitude -3.8. South is at the top of 
drawing

 Geocentric Phenomena of the 2019-20 Eastern (Evening) Apparition of Venus 
in Universal Time (UT)

Superior Conjunction 2019  Aug 14d 00h UT (angular diameter  = 9.7″)
Greatest Elongation East 2020  Mar 24d 00h UT (46.1°)

Theoretical Dichotomy 2020  Mar 27.04d UT (Venus is predicted to be exactly half 
phase)

Greatest Illuminated Extent 2020  Apr 28d 00h UT (-4.6mv)
Inferior Conjunction 2020 Jun 03d 00h UT(angular diameter  = 58.3″)

 Geocentric Phenomena of the 2020-21 Western (Morning) Apparition of Venus 
in Universal Time (UT)

Inferior Conjunction 2020 Jun 03d 00h UT(angular diameter  = 58.3″)
Greatest Illuminated Extent 2020  Jul 10d 08h UT (-4.7mv)

Theoretical Dichotomy 2020  Aug12.88d UT (Venus is predicted to be exactly half 
phase)

Greatest Elongation West 2020  Aug 13d 00h UT (46.0°)
Superior Conjunction 2021  Mar 26d 00h UT (angular diameter  = 9.8″)
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Observers are urged to attempt to make 
simultaneous observations by performing 
digital imaging of Venus at the same time 
and date that others are imaging or 
making drawings of the planet at visual 
wavelengths. Regular imaging of Venus 
in both UV, near-IR and other 
wavelengths is important, as are visual 
numerical relative intensity estimates and 
reports of features seen or suspected in 
the atmosphere of the planet (e.g., dusky 
atmospheric markings, visibility of cusp 
caps and cusp bands, measurement of 
cusp extensions, monitoring the Schröter 
phase effect near the date of predicted 
dichotomy, and looking for terminator 
irregularities). 
Routine use of the standard ALPO Venus 
observing form will help observers know 
what should 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 observing form is located 
online at:
http://alpo-astronomy.org/gallery3/
var/albums/Publications-Section/
Observing-Section-Publications/Venus/
VenusReportForm.pdf?m=1521162039
Under favorable circumstances during 
future apparitions, Venus observers 
should monitor the dark side of Venus 
visually for the Ashen Light and use 
digital imagers to capture any 
illumination that may be present on the 
planet as a cooperative simultaneous 
observing endeavor with visual observers. 
Also, observers should undertake 
imaging of the planet at near-IR 
wavelengths (e.g., 1,000nm) the time of 
inferior conjunction, whereby the hot 
surface of the planet becomes apparent 
and occasionally mottling shows up in 
such images attributable to cooler dark 
higher-elevation terrain and warmer 
bright lower surface areas in the near-IR. 
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 David Teske,  
acting program coordinator
drteske@yahoo.com

The ALPO Lunar Topographic Studies 
Section (ALPO LTSS) received a total of 
132 observations from 20 observers in 
six countries during the October-
December quarter. The countries 
represented by observers were USA (9), 
Argentina (5), Italy (2), UK (2), Columbia 
(1) and Romania (1). Thirty-five articles 
were published in addition to numerous 
commentaries on images selected in the 
monthly newsletter The Lunar Observer. 
A total of 117 lunar images and drawings 
were submitted. The Lunar Observer 
was placed on the Cloudy Nights website 
and viewed over 300 times in each 
month of the quarter.
In the November issue, Raffaello Lena 
and Jim Phillips contributed the article 
Searching Lunar Domes in Sinus 
Iridium Region: A Dome in 
Promontorium Laplace. The December 
issue featured the article Lunar Domes 
Near the Craters Luther and Hall: A 
Preliminary Report by Raffaello Lena, 
Carmelo Zannelli, Maximilian 
Teodorescu and Jim Phillips. Tony Cook 
contributed extensive articles about 
Lunar Geologic Change each month.
The Focus-On series continued under 
Jerry Hubbell with craters from the 
ALPO Selected Areas Program. The 
September issue Focus-On article 
featured the craters Alphonsus and 
Aristarchus, and the November issue 
Focus-On article featured the lunar 
craters Atlas and Copernicus.
Future Focus-On articles will highlight 
observations from the Lunar 100 
observing list. Details on these targets 
will be discussed in the March 2020 issue 
of The Lunar Observer. 

Electronic submissions can now be made 
through the ALPO website, (lunar@alpo-
astronomy.org). The former method of 
submitting them directly to the 
coordinators will still work, but please 
don’t submit through both the website 
and directly to the coordinators. See the 
most recent issue of The Lunar 
Observer (moon.scopesandscapes.com) 
for instructions. Hard copy submissions 
should continue to be mailed to this 
coordinator at the address listed at the 
beginning of this report.
The lunar image gallery/archive is also 
now active. At the time of this writing, all 
images received after December 2017 
are in the gallery. Images will continue to 
be added, working back through the 
years. Also, all issues of The Lunar 
Observer, including those from its 
beginning in 1997 as an American Lunar 
Society publication to June 2004, when 
it became the newsletter of this ALPO 
program, are now available on the 
website (moon.scopesandscapes.com).
Visit the following online web site for 
more info, including current and archived 
issues of The Lunar Observer: 
moon.scopesandscapes.com.

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

Please visit the ALPO Lunar Meteoritic 
Impact Search site online at http://alpo-
astronomy.org/lunarupload/
lunimpacts.htm

Lunar Transient Phenomena
Report by Dr. Anthony Cook,  
program coordinator
tony.cook@alpo-astronomy.org

No LTP reports have been received since 
the last JALPO section report. However 
we have had continued success in 
eliminating some past LTP reports via 
our repeat illumination program; namely 
requesting observers to image or view the 
Moon at specific narrow selenographic 
colongitude and sub-solar latitude 

See also “Where We Were When 
the Apollo11 ‘Eagle’ Landed” later 
in this Journal.
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observing windows that match those of 
many past LTP observations: http://
users.aber.ac.uk/atc/
lunar_schedule.htm. 
In the accompanying image for this 
report, Alberto Anunziato (SLA - 
Argentina) imaged Mons Piton under 
similar illumination to a past BAA LTP 
report concerning the northern edge of 
the mountain appearing poorly defined, 
that is, an obscuration. Alberto's image 
was able to show that this was the 
normal appearance for the mountain, 
hence we have been able to disprove that 
it was ever was an LTP back in 1982.
We welcome new participants in our 
program, whether they are experienced 
visual observers or high-resolution lunar 
imagers. This helps us to solve some past 
historical lunar observational puzzles. 

LTP observational alerts are given on this 
Twitter page: https://twitter.com/
lunarnaut 
Please visit the ALPO Lunar Transient 
Phenomena site online at http://
users.aber.ac.uk/atc/alpo/ltp.htm

Lunar Domes Studies
Report by Raffaello Lena,  
program coordinator
raffaello.lena@alpo-astronomy.org

We have received 133 images including 
some by Jay Albert, Jean Pierre Brahic, 
Howard Eskildsen, Richard Hill, Raffaello 
Lena, Luigi Morrone, K.C. Pau, Jim 
Phillips, Frank Schenck, Maximillian 
Teodorescu, Carmelo Zannelli and 
Schinichi Watanabe.
Schenck has imaged the domes near 
Messier crater, three domes near crater 
Lansberg D, Milichius-T. Mayer domes 
field and Piccolomini dome. Hill has 
submitted images of the dome Mason1, 

Laplace 1 dome and the dome Luther 1. 
Lena has imaged the Yerkes dome.
Zannelli has imaged Luther 1 and Hall 1 
domes, Archytas 1 dome, Mason 1 
dome. A request of observations was sent 
to the ALPO in a preliminary note 
describing these two lunar domes (http:/
/www.alpo-astronomy.org/lunarblog/
wp-content/uploads/2019/11/
domesLuther-Hall.pdf). We encourage 
more high-resolution imagery of this area 
so we can identify further lunar domes 
not characterized in the morphometric 
and spectral properties yet. The dome 
Luther 1 and Hall 1 have been recently 
imaged by Phillips, Hill and Eskildsen. 
Phillips has also imaged domes near 
Wallace, Birt bisected domes, Marius hills 
and domes in the wide Cauchy shield.
Albert has submitted images about Arago 
domes and Menelaus bisected domes. 
Brahic has submitted two images of the 
dome Laplace 1, first identified by 
Teodorescu (see http://www.alpo-
astronomy.org/lunarblog/wp-content/
uploads/2019/10/dome-sinus-iridum-
alpo.pdf) and the Apennine Bench 
Formation volcanic complex. Also, 
Watanabe has submitted an image of the 
dome Laplace 1 and of the Valentine 
dome and M24, located to the south of 
Brayley D.
Morrone has submitted many images 
including Birt bisected domes, Rümker, 
Archytas 1 dome, domes in Huxley 
region, the dome Putredinis 1 and a 
suspect dome near Taylor-Alfraganus 
region. The feature is only a suspect 
dome as the image was taken under a 
high solar illumination angle.we also 
have inconclusive imagery from probes. 
We need images of this suspect feature 
under oblique solar illumination to further 
characterize it. 
Eskildsen has submitted many images 
under different solar illumination angles 
of the domes in Marius region, 
Piccolomini dome, Fracastorius dome, 
bisected domes in Birt, Gambart domes, 
Hansteen domes, Gassendi 1 dome, 
Huxley domes, Mairan T highland 
domes, Rümker, Valentine dome, Palus 
Putredinis 1 dome, Lansberg D domes, 

Mons Piton oriented with north towards the top. (Left) Highly enlarged section of an image 
submitted by Alberto Anunziato (SLA), taken on 2020 Dec 10, 01:40 UT. (Right) A sketch 
by Marcus Price (BAA) made on 1982 Aug 02, 22:59-23:10 UT.
Volume 62, No. 2, Spring 2020                                                                Page 15

http://users.aber.ac.uk/atc/lunar_schedule.htm
http://users.aber.ac.uk/atc/lunar_schedule.htm
http://users.aber.ac.uk/atc/lunar_schedule.htm
mailto: raffaello.lena@alpo-astronomy.org
https://twitter.com/lunarnaut
https://twitter.com/lunarnaut
http://www.alpo-astronomy.org/lunarblog/wp-content/uploads/2019/11/domesLuther-Hall.pdf
http://www.alpo-astronomy.org/lunarblog/wp-content/uploads/2019/11/domesLuther-Hall.pdf
http://www.alpo-astronomy.org/lunarblog/wp-content/uploads/2019/11/domesLuther-Hall.pdf
http://www.alpo-astronomy.org/lunarblog/wp-content/uploads/2019/10/dome-sinus-iridum-alpo.pdf
http://www.alpo-astronomy.org/lunarblog/wp-content/uploads/2019/10/dome-sinus-iridum-alpo.pdf
http://www.alpo-astronomy.org/lunarblog/wp-content/uploads/2019/10/dome-sinus-iridum-alpo.pdf
http://users.aber.ac.uk/atc/alpo/ltp.htm
http://users.aber.ac.uk/atc/alpo/ltp.htm


The Strolling Astronomer
Inside the ALPO 
Member, section and activity news

Archytas 1 and 2 domes, Laplace domes 
including L1, domes in Cauchy-Vitruvius 
and northern Tranquillatitis, Marius hills, 
Hortensius -Milichius domes field, 
Herodotus omega dome, Valentine 
domes, Kies 1-3 domes and the dome 
located to the south of Bradley D, named 
M24. He has also submitted images of 
the Capuanus domes. The 60 km 
diameter crater Capuanus lies in the 
southern margin of Palus Epidemiarum 
and contains three domes on its interior- 
designed Ca1-3. According to our 
previous studies Ca1 is 7 km in diameter 
and 100 meters high with a slope of 
1.63°. Ca2 is 9 km in diameter and also 
100 meters high with a slope of 1.27°. 
Ca3 is 5 km in diameter, 80 meters high 
and has a slope of 1.04°. Clementine 

data suggest differences: Ca2 and Ca3 
have low TiO2-content basalt, while 
Ca1has basalt with higher TiO2 content 
and lower aluminum content.
Pau has imaged the dome M24 under 
strongly oblique solar angle and the 
dome Putredinis 1, Wollanston domes, 
Hansteen domes, Gassendi 1 bisected 
dome, Archytas 1-2 domes, Manilius 
domes and Yangel dome. He also imaged 
a large dome of intrusive origin to the 
south of Prinz and located at latitude 
24.39°N and longitude 41.64° W, of 
plausible intrusive origin, termed Prinz 1.
Intrusions are subsurface concentrations 
of magma that have locally uplifted the 
soil but do not erupt, a mechanism 
reported for terrestrial laccoliths. Based 
on LOLA DEM, the diameter is 

determined to 30 x 24 km. The height of 
Prinz 1 amounts to 60m ± 10m, 
resulting in an average slope of 0.3° ± 
0.03°. It belongs to class In1 of possible 
lunar intrusive domes.
Pau has submitted three images of a 
large intrusive dome in Mare Vaporum 
located at 12.38° N and 0.43° E, which 
is under investigation. The images, taken 
under different solar illumination angle, 
display a flat surface compatible with an 
intrusion of a large magmatic body. 
This structure is provisionally designed as 
Marco Polo Megadome 2 and lies south 
of another dome previously studied and 
identified as Marco Polo volcanic 
complex (MPMD) (see Lena and Fitz-
Gerald https://www.hou.usra.edu/
meetings/lpsc2017/pdf/1005.pdf).
MPMD has a base diameter of 83 km. Its 
height amounts to 500 m and the 
average slope angle corresponds to 
0.70°. On its summit some low domes, 
termed MP1-MP4,   are   aligned   radials   
with respect to the Imbrium basin. 
Furthermore, it exhibits evidence of dark 
material, most likely pyroclastic volcanic 
deposits on its surface.
Teodorescu has imaged the Teneriffe 1 
dome, a small swell, Archytas 1 and 
Archytas 2 domes, domes in Hyginus 
region termed Hyginus 1-3, Cauchy 
dome field, Birt bisected domes, Petavius 
dome, Arago domes. 
Recently, Teodorescu has imaged under 
oblique solar illumination angle the 
region near Maraldi D. The excellent 
CCD terrestrial images taken by 
Teodorescu, under oblique solar 
illumination, displays eight lunar domes, 
designed as C35-C42, near the crater 
Maraldi D in the northern region of the 
Cauchy shield. The morphometric 
characteristics of these domes have been 
examined by making use of a combined 
photoclinometry and shape from shading 
approach and Lunar Reconnaissance 
Orbiter (LRO) WAC image, including 
LOLA DEM data set. The domes are 
named C35-C42. Thus, during our lunar 
domes survey (thirteen years, since 
2006) we have classified a total of 56 

Lunar dome “Prinz 1” as imaged by K.C. Pau on November 8, 2019, at 13:11 UT using a 
10 inch (250 mm) Newtonian reflector. See text of report for details.
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domes in the wide Cauchy shield. A 
preliminary note is published on the 
ALPO website at: http://www.alpo-
astronomy.org/lunarblog/wp-content/
uploads/2019/10/dome-sinus-iridum-
alpo.pdf. A full analysis is ongoing. 
Please check also your past imagery and 
send them to us for the ongoing study. 
Interested observers can publish their 
newly acquired images using the email 
lunar-domes@alpo-astronomy.org. 
Preference for the filename would be to 
start with the date as YYYY-MM-DD-
HHMM with leading zeros where 
appropriate. This than could follow with 
the observer’s ID. This than could be 
followed with the name(s) of the features 
shown.
Images received are also shared in our 
FaceBook group Lunar Dome Atlas 
Project: https://www.facebook.com/
groups/814815478531774/. 
Interested observers can participate in 
the lunar domes program by contacting 
and emailing their observations to both: 
Raffaello Lena, Lunar Dome Program 
Coordinator (raffaello.lena@alpo-
astronomy.org) and Jim Phillips, 
Assistant Coordinator 
((thefamily90@gmail.com).
[Reference: Lena, R., Wöhler, C., 
Phillips, J., Chiocchetta, M.T., “Lunar 
Domes: Properties and Formation 
Processes”, “Springer Praxis Books”, 
2013.]
Interested observers can also participate 
in the lunar domes program by 
contacting and emailing their 
observations to both Raffaello Lena, 
Lunar Dome Program coordinator 
(raffaello.lena@alpo-astronomy.org) and 
Jim Phillips, Assistant coordinator 
(thefamily90@gmail.com).

Mars Section
Report by Roger Venable,  
section coordinator
rjvmd@hughes.net 

Mars is now high enough in the eastern 
sky before sunrise to allow serious 
observations, and as it is 6.4 arc seconds 
in apparent diameter on April 1st, the 
observing season has begun. It will 
rapidly increase in size during the next 
three months, so as to appear 11.5 arc 
seconds in diameter on July 1st. The 
phase angle will increase, so that it will 
gradually acquire an oval appearance 
rather than round.
The South Polar Hood will be visible at 
the start of April, but it is soon to break 
up, to reveal the large, bright South 
Polar Cap (SPC). The North Polar Hood 
will gradually form as its southern coun-
terpart dissipates. By May, it is likely that 
there will be W clouds in Tharsis and 
Amazonis. Look for irregularities in the 
edge of the SPC as it recedes, and Novus 
Mons will be visible in June. Also in June, 
Hellas will become darker, and Zea Lacus 
and the “canal” Peneus may be detected 
within Hellas. Dust clouds are frequently 
seen during these months. All in all, even 
though it is inconvenient to observe Mars 
before sunrise, we are likely to see some 
very interesting things during these 
months.

Errors have been found in the table of 
Mars events at the end of the 2020 pre-
apparition report that was printed in the 
last issue of this journal. An corrected 
version is on the ALPO website 
www.alpo-astronomy.org . In the list on 
the left side of the home page, click on 
Mars Section.

Please join us online at https://

groups.io/g/marsobservers and feel free 
to open discussions or describe your own 
observations on that message list. There 
is a large photos section there in which 
to store your drawings and images. It is 
also good to send your images directly to 
the section coordinator at 
rjvmd@hughes.net and directly to the 
ALPO web page archiver at mars@alpo-
astronomy.org. I extend special thanks to 
Clyde Foster and to Paul Maxson, who 
already have been observing the Red 
Planet for months.

Minor Planets Section 
Report by Frederick Pilcher,  
section coordinator
pilcher35@gmail.com

Some of the highlights published in The 
Minor Planet Bulletin, Volume 47, No. 
1, 2020 January-March, are hereby 
presented. These represent the recent 
achievements of the ALPO Minor 
Planets Section.
The ALPO Minor Planets Section is 
pleased to announce two appointments 
to staff positions. Melissa Hayes-Gehrke 
of the University of Maryland succeeds 
Derald Nye as Minor Planet Bulletin 
Distributor. Derald Nye has retired after 
serving with distinction in this position 
for 37 years. Pedro A. Valdes Sada of 
the Universidad do Monterrey (Mexico) 
has been appointed to the newly created 
position of Minor Planet Bulletin 
Associate Producer. He will assist 
Producer Dr. Robert Werner and will be 
promoted to Producer when Dr. Werner 
retires in about one more year, also after 
several decades of meritorious service.
Robert Stephens and Brian Warner, in 
addition to presenting a new lightcurve of 
855 Newcombia, also published a spin-
shape model for this object. They found 
a sidereal rotation period 3.003687 
hours with the usual two ambiguous 
rotational pole positions at celestial 
longitude and latitude 287 degrees and -
72 degrees; 61 degrees and -73 degrees, 
respectively, both +/- 10 degrees.

See also “Recent Brightness and 
Polarization Measurements of 
Mars in 2018-2019” later in this 
Journal.
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A satellite of an asteroid may be detected 
photometically if a brief dip is observed 
in the rotational lightcurve as the 
secondary either transits or is occulted by 
the primary. Their combined light is 
reduced during these satellite events. 
Dual-period software can separate the 
two lightcurves with separate periods 
from the observed combined lightcurve. 
Asteroids 2059 Baboquivari, 2131 
Mayall and 18890 2000 EV26 all display 
this behavior and are listed in the first 
portion of table in this report.
If the satellite's orbital plane is not close 
to the line of sight, satellite events are not 
observed. It may be possible to detect the 
presence of the satellite if primary and 
secondary have different rotation periods 
and amplitudes, and their combined 
lightcurve can be separated with dual 
period software. 
The near Earth asteroid 2016 AU130 is 
reported by B. Warner and R. Stephens 
to have a primary rotation period 360 
hours and secondary rotation period near 
21.5 hours, but both of these values are 
considered highly uncertain. No transit/
occultation events were observed.
For the Hilda type asteroid 4495 
Dassanowsky, observed by B. Warner 
and R. Stephens, there is a suggestion 
that a very slowly rotating primary, 
period 431 hours, has TWO satellites.  
Several fast rotating primary asteroids 
are confirmed to have small satellites 
each. There are also a very small number 
of slowly rotating asteroids known to 
have one satellite. This is the first claim 
of a slowly rotating asteroid with two 

satellites. The rotation period of the 
primary is near 430 hours. The evidence 
for one satellite is robust as it shows the 
narrow dips of transit/occultation 
satellite events with revolution period 
18.10 hours. An additional periodic 
variation of period 5.262 hours has 
amplitude barely above the noise in the 
data. This is attributed to the rotational 
lightcurve of a second satellite, whose 
existence must be considered tentative.
Three very small Earth approachers were 
found to have very short rotation 
periods, faster than the centrifugal limit 
and therefore indicative of being solid 
rocks (monoliths) rather than the usual 
rubble piles. Their data are presented in 
the second portion of the table in this 
report.
B. Warner and R. Stephens have been 
systematically observing Trojan asteroids 
for several years, at least half way around 
the sky in their Jupiter synchronous 
revolution periods, and now have reliable 
lightcurves at multiple oppositions. These 
observations have enabled them to 
prepare preliminary lightcurve inversion 
models of their sidereal rotation periods 
correct to five decimal places in hours 
and their approximate shapes. They 
publish in addition the rotational 
lightcurve and period of each at their 
respective year 2019 oppositions. The 
results are for asteroids 624, 1583, 
1868, 2920, 3709, 3793, 4060, 4501, 
5244, 15436, and 15527.
In addition to asteroids specifically 
identified above, lightcurves with derived 

rotation periods are published for 105 
other asteroids as listed below:
33, 206, 243, 289, 395, 400, 472, 
635, 869, 874, 900, 1066, 1268, 
1355, 1435,1605, 1620, 1686, 1727, 
1802, 1814, 1865, 2025, 2051, 2096, 
2100, 2150, 2285, 2285, 2302, 2432, 
2460, 2511, 2548, 2564, 2595, 2602, 
3070, 3122, 3295, 3306, 3549, 3830, 
4125, 4148, 4569, 4717, 4807, 4868, 
4961, 5104, 5391, 5522, 5786, 6161, 
6485, 6527, 6558, 6843, 6901, 7081, 
7365, 7520, 7527, 7759, 9509, 9565, 
10422, 11116, 12416, 15373, 16927, 
18172, 18348, 28911, 51229, 58285, 
64390, 75464, 80593, 85709, 90403, 
105140, 131077, 141808, 152754, 
153842, 162082, 173561, 209512, 
218322, 248824, 248926, 293054, 
326742, 354030, 405212, 429733, 
441987, 455432, 467475, 503960, 
2001 RW17, 2019 OM, 2019 RC.
Secure periods have been found for 
some of these asteroids, and for others 
only tentative or ambiguous periods. 
Some are of asteroids with no previous 
lightcurve photometry, others are of 
asteroids with previously published 
periods that may or may not be 
consistent with the newly determined 
values.
Newly found periods that are consistent 
with periods previously reported are of 
more value than the uninitiated may 
realize. Observations of asteroids at 
multiple oppositions widely spaced 
around the sky are necessary to find axes 
of rotation and highly accurate sidereal 
periods.
The Minor Planet Bulletin is a refereed 
publication and that it is available online 
at: 
http://www.MinorPlanet.info/MPB/
mpb.php
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

  

 Table of Minor Planets Detailed in This Report

Minor Planet Type Author(s)
Primary 
Rotation 

Period (h)

Orbital 
Revolution 
Period (h

Status

Asteroids with Occulting Satellites

2059 Baboquivari Near Earth B. Warner, R. Stephens 129.52 19.199 tentative

2131 Mayall
Hungaria

L. Franco et al. 2.5677  23.47
secure

18890 2000 EV26 R. Stephens, B. Warner 3.8151 14.248

Probably Solid Rock Asteroid (Very Short Rotation Periods)

2010 VW75

Near-Earth
B. Warner, R. Stephens

0.180062

— 2019 MA2 0.043166

2019 NN2 L. Franco et al. 0.03750
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Jupiter Section
Report by section staff members 
Richard Schmude, Craig MacDougal 
and John McAnally

Jupiter will be visible in the early morning 
sky in early April.   It will be interesting to 
see if any changes from the previous 
apparition have taken place since late 
2019. Some areas to focus on in 2020 
are the Great Red Spot and Oval BA. 
During 2015-2017, a distinct oval ring 
persisted in Oval BA, but was faint in 
both a May 7, 2018 and a June 5, 2019 
image. It will be interesting to see if it 
becomes prominent in 2020. 
This coordinator has completed the 
2015-2016 Jupiter apparition report 
and it should appear in this Journal soon.   
He is finishing up the 2016-2017 Jupiter 
report and hopes to submit it to the 
editor sometime in March. He plans to 
work on the 2017-2018 and 2018-2019 
reports later this year. 
Craig MacDougal reports the Jupiter 
Yahoo group has 498 members as of 
January 20, 2020. He also reports that 
575 images were shared in the last 
apparition and the last image shared was 
taken on October 21, 2019 by Paul 
Maxson.   
As stated in previous ALPO Journals, a 
search is now in progress for a new 
coordinator for this section. While this 
position had been held by Richard 
Schmude for many years, he stepped 
down several years ago to assistant 

coordinator, but continued to prepare the 
Jupiter apparition reports. Former 
assistant coordinator Ed Grafton then 
stepped up to full coordinator, but he 
later left that position due to health 
reasons a few years later, leaving Richard 
Schmude to once more become full 
coordinator.
Therefore, we really need a new full 
coordinator to prepare these short, 
quarterly section reports and perform 
only a few other duties. Richard 
Schmude will continue to prepare the 
Jupiter apparition reports.
This is to remind all that the updated 
Jupiter manual, Observing Jupiter in 
the 21st Century is now available from 
the Astronomical League. Because there 
are several important updates in this 
revised version, all who observe or image 
Jupiter are strongly urged to obtain a 
copy.
It is available at https://
store.astroleague.org -- scroll down to 
“New Products For November” to find it.
Another reminder, all contributors are 
advised to send all images ONLY to 
Jupiter@alpo-astronomy.org where they 
will be scanned for viruses before being 
forwarded on to me. Those received 
images will also be posted in the ALPO 
Jupiter Images and Observations gallery. 
Visit the ALPO Jupiter Section online at 
http://www.alpo-astronomy.org/jupiter 

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

Saturn reached conjunction with the Sun 
on January 13, 2020 thereby ending the 
2019-20 apparition. The ringed planet’s 
westward elongation gradually increases 
with passage into the constellation of 
Capricornus. And now with the 2020-21 
apparition well underway, the planet will 
be observable for more than half the 
night. It will progress into Sagittarius in 
early July, reaching opposition on July 
20, 2020, when it will be visible 
throughout the night. 
The accompanying Table of Geocentric 
Phenomena for the forthcoming 2020-
21 Apparition in Universal Time (UT) is 
included here for the convenience of 
observers.
During the past 2019-20 apparition, the 
ALPO Saturn Section amassed several 
hundred excellent digital images of the 
planet at visual and multiple other 
wavelengths, as well as disk drawings. 
Observers consistently reported discrete 
atmospheric phenomena in Saturn's 
northern hemisphere, including 
interesting recurring small white spots in 
the EZn (northern half of the Equatorial 
Zone) interacting with the adjacent EB 
(equatorial band), plus possible small 

See also the following papers 
later in this Journal: 
• “ALPO Observations of Jupiter 
During the 2015-2016 Apparition”. 
• “An Interpretation of Recently 
Observed Blue Features on 
Jupiter”. 
• “Timing Jupiter’s Satellite 
Eclipses: The 2014-15 
Apparition”. This Journal will 
publish the remaining Eclipse 
Timing Program reports 
completed by the late John 
Westfall.

 Table of Geocentric Phenomena for the 2020-21 Apparition of Saturn
in Universal Time (UT)

Conjunction 2020 Jan 13d 15h UT
Opposition 2020 Jul 20d 22h UT
Conjunction 2021 Jan 24d 00h UT

Opposition Data for July 20, 2020
Equatorial Diameter Globe 18.4″
Polar Diameter Globe 16.2″
Major Axis of Rings 41.7″
Minor Axis of Rings 15.4″
Visual Magnitude (mv) +0.1
B =
Declination
Constellation

+21.6°
-20.6°
Capricornus
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white spots in the EZs (southern half of 
the Equatorial Zone, as well as a 
recurring group of white spots in the 
NNNTeZ (North North North Temperate 
Zone) that seemingly merged with one 
another and spread out across the globe 
at approximate saturnigraphic latitude 
65.0° with what appeared to be closely 
associated white spots near the southern 
edge of the NPR (North Polar Region).
There were also several possible white 
spots noted within the NEBZ (North 
Equatorial Belt Zone) that lies midway 
between the NEBn (North Equatorial 
Belt, northern component) and NEBs 
(North Equatorial Belt, southern 
component). 
These observations seem to suggest that 
the aforementioned white spot activity at 
these saturnigraphic latitudes probably 
persisted ever since the 2018-19 
apparition. Somewhat elongated white 
streaks were repeatedly imaged within 
the EB (Equatorial Belt) and the NEBs 
(North Equatorial Belt, southern 
component). The aforementioned white 
spot activity showed up well in most 
images submitted using RGB, red, IR, 
and CH4 (methane) filters. It will be 
extremely worthwhile during the 2020-
21 observing season for observers to 
continue to monitor Saturn and capture 
images with the same multi-wavelength 
filters to determine if the same or similar 
features last throughout the 2020-21 
apparition. Observers should be watchful 
for any new atmospheric phenomena 
that might suddenly appear. With the 
rings tilted by about +21° toward our line 
of sight from Earth in 2020-21, 
observers still have reasonably decent 
opportunities to view, draw, or image the 
northern hemisphere of the globe and 
north face of the rings during this 
apparition despite Saturn's southerly 
declination of -21° for Northern 
Hemisphere observers.
Pro-Am cooperation with the Cassini 
mission continued back during the past 
2016-17 apparition as NASA's 
remarkable close-range surveillance of 
the planet for nearly 13 years that started 
back on April 1, 2004, concluding it's 

amazing odyssey back on September 15, 
2017 when it plunged into Saturn's 
atmosphere. 
For quite a few years to come, planetary 
scientists will be carefully studying the vast 
database of images and data gleaned from 
the Cassini mission, including images 
provided during the mission by ALPO 
observers. 

It should be emphasized, that ALPO Pro-
Am efforts did not cease when the Cassini 
mission ended during September of 2017. 
Indeed, as in the immediately preceding 
2018-19 and 2019-20 apparitions, our 
team of observers are regularly monitoring 
Saturn for atmospheric phenomena and we 
are actively sharing our results and images 
with the professional community. 
Therefore, anyone worldwide who wants to 
join us in our observational endeavors is 

Detailed RGB image of Saturn taken by Trevor Barry of Broken Hill, Australia on October 9, 
2019 at 09:12UT. His image was captured in good seeing using a red filter with a 40.6cm (16.0 
in.) Newtonian. His image reveals elongated white streaks within the EB (Equatorial Belt) and 
the NEBs, (southern component of the North Equatorial Belt). A string of several fuzzy NNNTeZ 
(North North North Temperate Zone) white spots appear to have merged together and are just 
barely noticeable distributed across the globe within same saturnigraphic latitude of +65.0° with 
what appears to be closely associated possibly merging white spots near the southern edge of 
the NPR (North Polar Region). The North Polar Hexagon is also visible. The apparent diameter 
of Saturn's globe was 18.0" with a ring tilt of +25.1°. CMI = 193.4°, CMII = 118.3°, CMIII = 
343.4°. The apparent visual magnitude = +0.5. S is at the top of the image.
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highly encouraged to submit systematic 
observations and digital images of the 
planet at various wavelengths throughout 
the current 2020-21 apparition.
Observers are also reminded that visual 
numerical relative intensity estimates (also 
known as visual photometry) remain an 
extremely important part of our visual 
observing program and are badly needed to 
ascertain recurring brightness variations in 
the belts and zones on Saturn as well as the 
major ring components.
ALPO Saturn observing programs are 
listed on the Saturn page of the ALPO 
website at http://www.alpo-
astronomy.org/saturn as well as in more 
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 pursue digital 
imaging of Saturn at the same time that 
others are imaging or visually monitoring 
the planet (i.e., simultaneous observations). 
The ALPO Saturn Section thanks all 
observers for their dedication and 
perseverance in regularly submitting so 
many excellent reports and images in 
recent years. Cassini mission scientists, as 
well as other professional specialists, 
continue 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
Report by Richard W. Schmude, Jr.,  
section coordinator
schmude@gordonstate.edu 

Both Uranus and Neptune will be very 
close to the Sun in early April, but by May, 
Neptune should be visible in the early 
morning sky about an hour before sunrise. 
Pluto will be low the sky during April 
because of its southern declination (22 S). 
According to the JPL Ephemeris, it will be 
in the constellation Sagittarius and shine at 
magnitude 14.4 on April 1, 2020.

This coordinator has received several 
images and spectra of Uranus and 
Neptune. Christophe Pellier continues to 
record excellent spectra of both planets. He 
has also been able to extract photometric 
magnitude values from his spectra.
The 2019-2020 Remote Planets 
apparition report should be completed by 
this summer. Therefore, this coordinator 
needs any observations made during 2019 
and early 2020 as soon as possible so that 
they may be included in that report. 
To find any of the remote planets for 
telescopic observations, it is suggested that 
you first use a star chart which shows the 
position of the target, then use binoculars 
to find the target. [Note that 
skyandtelescope.com is a great source to 
find specific locations of sky objects.]
Next, locate the target in the finder scope 
of your telescope. Finally, use a low-power 
eyepiece and center it in the field-of-view. 
Note that you may need a dark site to 
locate Neptune in binoculars and in the 
finder scope.
Both planets have albedo features, which 
can be imaged with a near infrared filter. 
Uranus has a bright North Polar Region 
while Neptune may have irregular bright 
spots.

Finally, a reminder that the book Uranus, 
Neptune and Pluto and How to Observe 
Them is 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).
Visit the ALPO Remote Planets Section 
online at www.alpoastronomy.org/remote  

Errata
I found a problem with one of my Jupiter 
satellite eclipse events in JALPO Vol. 61, 
No. 4, p. 63. This refers to the Io 
disappearance on Aug. 21, 2012 (20821). 
I checked up on that observation, and 
noticed a typing error in my report for that 
apparition. The timing was 09:08:23 UT; 
it was mistakenly typed as 9:09:23. 
Somehow, I had failed to catch that typo. 
The “Dif” value would then have been 
+112 instead of +172. I realize that it is 
probably too late to change the data, but I 
have tried to explain the discrepancy.
Very truly yours,
Robert H. Hays, Jr. 
Worth, IL 60482

A Matter of Perspective – Looking Back and Forward
(Continued from page 2)
Far from a monotonous task, this was a great way to see the broad and deep 
range of amateur contributions over the past 70+ years! 

One thing I learned is this: amateur astronomy has had “ups and downs” in the 
past. For example, many amateurs questioned the value – even the need – of 
amateur contributions after the start of the Space Age in 1957. History shows 
that amateurs triumphed and countless professional-amateur contributions 
demonstrate that space cameras and amateur observations are complimentary. 
We are now in the early days of a new golden age of amateur astronomy, with 
telescopes, cameras, software and online resources that surpass anything that 
could have been imagined a generation ago. Amateurs now have access to 
spectrographs, photometers, thermal imagers, ultraviolet and other filters, video 
cameras and software that have opened new areas of serious study. In the 
professional astronomy community next-generation terrestrial and space 
telescopes are being planned with the capability to identify thousands of new 
solar system objects – far exceeding the ability of professionals alone to follow 
up on. 

Looking back, it is clear that ALPO was founded as a global “Citizen Science” 
enterprise long before that name even existed. Valuable contributions by ALPO 
members – captured in over seven decades of JALPO Issues – are a permanent 
record that has stood the test of time. Looking forward, it is certain that amateurs 
will have a growing role and will provide an expanding range of new, unique, and 
valuable observations into the foreseeable future.   
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On November 11, 2019, starting at 
12:35:27 UT, Mercury began its transit 
of the Sun. The entire transit was visible 
in the eastern United States, all of South 
America, the southeastern tip of 
Greenland and the western coast of 
northern Africa. (See Figure 1.) The 
transit lasted a maximum of 5 hours 29 
minutes, finishing at 18:04:14 UT. 

Upcoming Mercury transits will occur as 
shown below:

• November 12-13, 2032 — Visible 
from Europe, much of Asia, 
Australia, Africa, South/some 
coastal areas of east North America, 
South America, Pacific, Atlantic, 
Indian Ocean and Antarctica.

• November 6-7, 2039 — Europe, 
much of Asia, Australia, Africa, 
much of South America, Pacific, 
Atlantic, Indian Ocean and 
Antarctica.

• May 7-8, 2049 — Europe, Asia, 
Africa, North America, South 
America, Pacific, Atlantic, Indian 
Ocean, Arctic, Antarctica.

This coordinator would like to thank 
everyone who sent in submissions of this 
Mercury transit. As of mid-December 
2019, we have received 62 submissions, 
which can be viewed in the “Mercury 
Transit Gallery” tab within the eclipse 
section on the ALPO website. 
Alternatively the gallery can be reached 
directly with this link:

http://www.alpo-astronomy.org/gallery3/
index.php/Solar-Observations-Archive/

SolarImages2019/CR2223/Mercury-
Transit

ALPO Mercury Section Coordinator 
Frank Melillo submitted an image (Figure 
2) that includes two photos taken by him 
of the 2016 and the 2019 events. He 
reports that, “Mercury appeared much 
larger during the May 9, 2016 transit 
(than in the November 2019 transit) 
because it was closer to aphelion, the 

point furthest away from the Sun and 
closer to Earth. The November 11, 2019 
transit was just the opposite; that is, 
closer to the Sun at perihelion and 
further away from Earth”.

Following are a sampling of images and 
accompanying comments by the imager.

 Papers & Presentations
 A Report on the 11 November 2019 Mercury Transit 

Figure 1. Visibility of the 2019 Mercury transit. Source: Fred Espenak, NASA Goddard Space 
Flight Center.

Figure 2. Comparison of the May 2016 Mercury transit with the November 2019 Mercury transit 
using supporting images. Source: Frank J Melillo, Holtsville, N.Y.
Page 22                                Volume 62, No. 2, Spring 2020

http://www.alpo-astronomy.org/gallery3/index.php/Solar-Observations-Archive/SolarImages2019/CR2223/Mercury-Transit
http://www.alpo-astronomy.org/gallery3/index.php/Solar-Observations-Archive/SolarImages2019/CR2223/Mercury-Transit
mailto:star.man13@hotmail.com


The Strolling Astronomer
Figure 3. Calcium K image by Guilherme 
Grassmann. No other comments. Arrow 
indicates location of Mercury.

Figure 4. A white-light drawing by David Teske, 
Louisville, Mississippi USA. “It was overcast here with 
just small, occasional views of the Sun and Mercury. I 
did see it best at greatest transit, around 14:10 UT.” 
Universal times stated beneath Mercury locations.
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Figure 5. Three images by Dave Tyler of Buckinghamshire, 
United Kingdom; image times are at top-right corner of 
each frame. “On November 11, I was lucky to have just 
enough clear sky to grab some short AVIs for about an 
hour of the event. It was exciting to count down to the 
predicted time of first contact and hoping that you are 
pointing at the right part of the solar disc. It was rewarding 
to see that little bite out of the Sun appear when and where 
it was predicted to be. The scope was a 7-inch, f/9 AP 
refractor; the Sun's image was dimmed with a Herschel 
wedge, plus both a green Baader solar continuum and IR 
block filters. The camera was an ZWO ASI120 mono. I 
hope you were as lucky as I was.“

Figure 6. Michael Boschat, (Royal Astronomical Society of 
Canada), Halifax, Nova Scotia, Canada: “At 8:30 am I 
missed all transit timings because of clouds, as I watched 
the weather, I noticed a break that would be over us in 2 
hours, so by 10:45 am, it began to clear, I grabbed my 
scope and we set up other scopes on the university lawn 
fast, then I began taking pictures. Clouds, of course, rolled 
in and out but we enjoyed the transit but missed the last 
contacts as huge clouds went over that part of the sky 
while the rest was blue with few clouds! I shot with my 
Canon XSI, holding the camera over a 32mm eyepiece on 
my ETX90.” Arrow indicates location of Mercury.
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Figure 7. Composite image 
by Howard Eskildsen 
(Ocala, FL USA): “Partly 
cloudy skies prevented 
observation of ingress, but 
still allowed some 
interesting observations in 
H-alpha, Continuum, and 
Ca-K.” 

Figure 8. Hydrogen-alpha image by John 
O’Neal of Statesville, North Carolina USA, 
taken from his backyard observatory.
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Figure 9. Theo Ramakers of Oxford, Georgia USA. 
“Well, it did not start good and did not end good, but in 
between, I was able to capture some images which were 
compromised by lots of clouds. The first image that 
resulted in making out that Mercury was there was at 
13:38 UT. During the second half of the transit, it was not 
much better and resulted in only one image towards the 
end of the transit. The goal was to capture images in 
half-hour intervals. Six can be viewed at: http://
ceastronomy.org/tramakers/?p=6690.” Arrow 
indicates location of Mercury.

Figure 10. Keith Spring of Jacksonville, Florida USA. 
“Overall, my observations went well. I used a 127mm 
Explore Scientific APO refractor and a Canon 80D 
DSLR for imaging. Four airplanes crossed in front of the 
Sun while taking images of the transit. Sadly, I missed all 
of them. On a brighter side, the weather was mostly 
clear except for a few clouds, which were non-intrusive. 
It truly was a thing of beauty to watch Mercury move 
slowly across the face of the Sun. I can't wait for the next 
USA transit in 2049!” Arrow indicates location of 
Mercury.
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Figure 11.   Image by Germán Morales of Cochabamba, Bolivia. “The forecast (for my location) was cloudy for the day of transit, but I took a 
total of 85 photos. Many of them were with clouds or with the Sun through deep holes in the clouds or clear spaces. The majority of the 
transit was hidden by clouds. During the last 40 minutes of the event, it was possible to see the transit again and take some pictures, but the 
clouds were constantly interfering.” Arrow indicates location of Mercury. 
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Abstract 
There were seven apparitions of 
Mercury in 2018. There were three 
observers who submitted 11 images 
and two drawings, for a total of 13 
observations, using apertures 
ranging from 152 mm (6 in.) to 360 
mm (14 in.). In addition, a single 
wide-angle view of a Moon and 
Venus conjunction with Mercury was 
submitted. The telescopic views 
revealed albedo features that 
matched known features depicted in 
the images made by the 
MESSENGER spacecraft (Melillo, 
2010) and in the 1971 albedo chart 
prepared by Murray, Smith and 

Dollfus (Murray, Smith, and Dollfus, 
1972; see Figure 1).

Introduction
There were three evening and four 
morning apparitions of Mercury during 
2018. Table 1 indicates the 
characteristics of these apparitions. 

Only three observers contributed and 
made a total of 13 observations. As in 
the last several years, the ALPO Mercury 
section received fewer observations than 
it did in the years of the previous decade. 
For example, in 2007 the Mercury 
Section received 65 telescopic 
observations (Melillo, 2009). The 2018 
observers used telescopes ranging from 
250 mm to 360 mm (10 to 14 inches). 
This author contributed the most 
observations with six digital “lucky 
images” (webcam images) with fair 
resolution (See Table 2).

Tiny Mercury is the most challenging of 
the classical planets to observe. Due to 

 Papers & Presentations
 ALPO Observations of Mercury During the 2018 Apparitions

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:

Magnitude of the faintest star 
visible near Mercury when allowing 
for daylight and twilight

IAU directions are used in all 
instances (so that Mercury rotates 
from west to east).

Figure 1. Albedo chart prepared by Murray, Smith and Dollfus
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Mercury's low altitude in twilight skies, 
the long optical path through Earth's 
atmosphere often causes image 
unsteadiness and blurring. This can be 
minimized by using a red filter such as a 
Wratten #25 or 610 nm long-pass, as 
redder wavelengths are less affected by 
atmospheric instability than blue. 

Also, some observers have made good 
observations of the planet in daylight for 
which this author recommends the use of 
an orange Wratten #21 filter. Care must 
be taken, however, to minimize direct 
sunlight on the telescope's tube, to avoid 
the distortions caused by thermal air 
currents inside the tube (Melillo, 2004; 
Boudreau, 2009). 

With current technology, digital lucky 
imaging results in the best images of 
Mercury. It involves selection of frames 
of high contrast and the stacking of many 
of them to yield a better signal-to-noise 
ratio than one can obtain by other 
techniques. Nevertheless, drawing the 

planet is a good way to train the eye in 
observing, and it can reveal subtle albedo 
features while conveying a unique 
satisfaction to the observer. 

The MESSENGER global map is the 
most authoritative source of information 
to which we can compare our 
observations. It has proven that the 
bright features that we have been 
detecting on the surface of Mercury are 
large, bright crater ejecta systems that 
stand out against the darker background 
terrain. Also, we have detected some 
dark albedo features near the bright ray 
systems, which make a nice contrast. 
Keep in mind that the bright areas we 
see are not individual craters, but rather 
the broad ejecta blankets around those 
craters. It is similar to a naked-eye view 
of the Moon, by which we see the Kepler 
and Copernicus ray systems but not the 
craters themselves.

The 2018 observations are all presented 
and described in this paper. In all of the 

telescopic drawings and images in this 
article, north is up and planetary east 
(celestial west) is to the right.

Apparition 1: Morning,  
13 Dec (2017) - 16 Feb
After inferior conjunction with the Sun 
on 13 Dec (2017), Mercury entered the 
morning sky. The greatest elongation 
occurred on 1 Jan with a reasonable 
distance of 22.7 degrees from the Sun. 
Unfortunately, it was winter in Earth's 
Northern Hemisphere, a factor that is 
known to limit the number of 
observations that Mercury observers 
make, and we received no observation 
reports for this apparition. Mercury went 
behind the Sun in superior conjunction 
on 16 Feb.

Apparition 2: Evening,  
16 Feb - 2 Apr
This was Mercury's best evening 
appearance of the year, and the planet 
became easily visible to the naked eye in 
evening twilight.

One new ALPO member, Michel 
Deconinck of France, produced two 
drawings, both of which showed shady 
markings. On 2 Mar (CM = 216 
degrees), he made a drawing of Mercury 
at nearly a full phase (see Figure 2, 
Drawing A), and his second drawing was 
made on 15 Mar (CM = 276 degrees) 
(see Figure 2, Drawing B) when the 
planet appeared as a thick crescent. 
These drawings show that Mercury 
changed its phase quite rapidly in just 13 
days.

On the evening of 18 Mar (Eastern 
Time), this author captured a wide-angle 
shot of a loose conjunction of Mercury, 

 Table 2. Observers of Mercury in 2018

Observer Location Telescope
(aperture, type)

Number & Type
of Observations

Apparitions 
Observed

Michel Deconinck Verdon Canyon, France 152 mm RFR 2 drawings 2
Simon Kidd Cottered, England 360 mm SCT 4 webcam images 4

Frank J Melillo Holtsville, NY, United States 250 mm SCT 6 webcam images
1 sky view 2, 5, 7

Telescope Types: RFR = Refractor (RFR); SCT = Schmidt Cassegrain

 Table 1. Characteristics of the Apparitions of Mercury in 2018*

No. & Type Beginning
Conjunction**

Greatest
Elongation

Elongation
Distance***

Magnitude
At Elong.

Ending
Conjunction**

1. Morning 13 Dec 2017 (i) 1 Jan 22.7° W - 0.35 16 Feb (s)
2. Evening 16 Feb (s) 15 Mar 18.4° E - 0.35 2 Apr (i)
3. Morning 2 Apr (i) 29 Apr 27.0° W + 0.34 6 Jun (s)
4. Evening 6 Jun (s) 12 Jul 26.4° E + 0.39 8 Aug (i)
5. Morning 8 Aug (i) 26 Aug 18.3° W - 0.24 20 Sep (s)
6. Evening 20 Sep (s) 6 Nov 23.3° E - 0.26 27 Nov (i)
7. Morning 27 Nov (i) 15 Dec 21.3° W - 0.47 29 Jan 2019 (s)

* All dates are UT.
** (i) is inferior conjunction, (s) is superior conjunction, when Mercury and Sun have the 
same right ascension. 
*** Angular distance and approximate direction (east or west) from Sun on sky, not with 
reference to right ascension, in degrees.
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Venus and the thin crescent Moon 
shortly after sunset (see Figure 2, Image 
C). This conjunction was unusual in that 
Mercury appeared farther from the Sun 
than both Venus and the Moon. The 
Moon was only 35 hours after new and 
appeared only 3.4 degrees above the 
theoretical horizon, while Mercury was at 
an altitude of 6.6 degrees at a distance of 
3.9 degrees from Venus and 7.7 degrees 
from the Moon.

Mercury went through inferior 
conjunction with the Sun on 2 Apr.

Apparition 3: Morning,  
2 Apr - 6 Jun
On 2 Apr, Mercury entered the morning 
sky for the second time in 2018. 
Although the 27.0-degree elongation on 
29 Apr was the greatest of the year, an 
imaginary line from the Sun to Mercury 

was tilted only 23 degrees from the 
morning horizon as seen from 41 
degrees north latitude on Earth so that 
Mercury was very low in the sky during 
morning twilight for observers in Earth's 
Northern Hemisphere. The ALPO 
Mercury Section did not receive any 
reports of observations made during this 
apparition.

Mercury reached superior conjunction 
with the Sun on 6 Jun.

Apparition 4: Evening,  
6 Jun - 8 Aug
After 6 Jun, Mercury moved into the 
evening sky. It reached its greatest 
elongation on 12 Jul with a distance of 
26.4 degrees from the Sun. As seen 
from Earth’s Northern Hemisphere, 
Mercury was close to the evening horizon 
despite the extent of its elongation. 

The ALPO Mercury Section received 
four observations, all from Simon Kidd of 
Cottered, England, who made all of his 
observations while Mercury was in the 
daytime sky. This enabled him to take 
advantage of the large elongation from 
the Sun while avoiding the problem of 
the low altitude of the planet after 
sundown. He used a 742 IR filter in all of 
his images to decrease the blurring effect 
caused by Earth's roiling atmosphere. 

He started observing and imaging 
Mercury on 25 Jun (CM = 81 degrees) 

Figure 3. Four images of Apparition 4.
A. Image by Simon Kidd, 25 Jun 2018, 16:12 UT, CM = 81 degrees.
B. Image by Simon Kidd, 02 Jul 2018, 18:37 UT, CM = 114 degrees.
C. Image by Simon Kidd, 08 Jul 2018, 18:58 UT, CM = 144 degrees.
D. Image by Simon Kidd, 12 Jul 2018, 18:50 UT, CM = 164 degrees.

Figure 2. Three observations of Apparition 2.
A. Drawing by Michel Deconinck, 2 Mar 2018, 16:20 UT, CM = 216 degrees.
B. Drawing by Michel Deconinck, 15 Mar 2018, 15:22 UT, CM = 276 degrees.
C. Image by Frank J. Melillo, 19 Mar 2018, 00:00 UT. A triple conjunction with a young 
(34hr 48min old) Moon, Venus (middle) and Mercury (upper right). This is a five-second 
exposure made with a Nikon 3200D digital camera through a lens of 135 mm focal length at 
f/8.
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(see Figure 3, Image A). In his image, it 
is remarkable that he captured the bright 
rayed crater Kepler as a white spot near 
the limb. There are other white patches 
scattered around the disk, suggesting the 
presence of rayed craters at those spots. 
In the second image on 2 Jul (CM = 114 
degrees) (see Figure 3, Image B), 
Mercury rotated 33 degrees (toward the 
right, in the image) to bring some more 
features into view. The image shows 
several bright smaller patches, which are 
rayed craters. Kidd imaged Mercury 
again on 8 Jul (CM = 144 degrees) (see 
Figure 3, Image C) and on 12 Jul (CM = 
164 degrees) (see Figure 3, Image D), 
but not all of the features shown in these 
images can be recognized, though the 
evolution of the phase is plainly seen. 
These four images are outstanding and 
the clearest received by this Section in 
2018.

Mercury went through inferior 
conjunction with the Sun on 8 Aug.

Apparition 5: Morning,  
8 Aug - 21 Sept
Mercury entered the morning sky for the 
third time on 8 Aug 2018. It was the best 
morning apparition of the year.

After the 26 Aug greatest elongation of 
18.3 degrees west of the Sun, this author 
began imaging. The image of 28 Aug 
(CM = 91 degrees) (see Figure 4, Image 

A) displays a half-phase. Though the 
seeing was not exceptional, there are 
scattered white spots and a known cluster 
of small rayed craters below center near 
the terminator is seen. An image taken 
the next day, 29 Aug (CM = 96 degrees) 
(see Figure 4, Image B), shows the same 
feature, while other white patches are 
evident in the planet’s Northern 
Hemisphere. The next day's image, 30 
Aug (CM = 101 degrees) (see Figure 4, 
Image C), shows the same features. Note 
the slight phase change in just three 
days.

Finally, one more image was taken on 3 
Sept (CM = 119 degrees) (see Figure 4, 
Image D) by this author. Mercury 
displayed a gibbous phase at 75% 
illumination, which is often the phase at 
which details are best seen. Some 
features that were seen in the previous 
three images were captured again, but 
with less clarity, as the seeing condition 
was below average. The features can be 
seen to have moved with the planet's 
rotation.

On 20 Sept, Mercury went through 
superior conjunction with the Sun.

Apparition 6: Evening,  
20 Sept - 27 Nov
This evening appearance was quite poor 
as seen from Earth’s Northern 
Hemisphere. On 6 Nov, Mercury 

reached greatest elongation at 23.3 
degrees from the Sun, but was quite low 
in the southwestern sky due to the very 
shallow ecliptic path. 

The only interesting date was on 28 Oct 
when Mercury underwent a conjunction 
with Jupiter with a separation of about 3 
degrees. No observations of this 
apparition were received.

Apparition 7: Morning,  
27 Nov - 29 Jan (2019)
This apparition was nearly as favorable 
for northern observers as Apparition 5 
and the elongation brought Mercury a 
little further out, to 21.3 degrees west of 
the Sun. This author's two observations 
were the only ones received.

On 12 Dec (CM = 280 degrees), 
Mercury was imaged in daylight (see 
Figure 5, Image A). To find Mercury, the 
author noted the right ascension and 
declination of both Venus and Mercury. 
He first found Venus, which was visible in 
the finder scope, and then used setting 
circles to accurately span the gap to 
Mercury, which was visible only through 
the telescope's main optics. Though the 
weather was severe, there were moments 
of good seeing which permitted good 
resolution. Mercury displayed a little 
more than a half disk at 54% 
illumination. The most reliable features 

Figure 4. Four images of Apparition 5.
A. Image by Frank J Melillo, 9 Sept 2017, at 14:35 UT. CM was 71 degrees.
B. Image by Frank J Melillo, 10 Sept 2017, at 14:35 UT. CM was 77 degrees.
C. Image by Frank J Melillo, 23 Sept 2017, at 14:35 UT. CM was 139 degrees.
D. Image by Frank J Melillo, 24 Sept 2017, at 14:25 UT. CM was 143 degrees.
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detected were two bright-rayed craters 
near the limb. 

A better image was taken on Christmas 
Day, 25 Dec (CM = 344 degrees) (see 
Figure 5, Image B). The phase was 
gibbous at 83% illumination. Much of the 
surface was exposed towards the Earth, 
so some details were seen. In fact, due to 
the rotation, the two white rayed craters 
that were seen on 12 Dec near the limb 
had moved across the disk and were 
close to the terminator. The rayed crater 
Debussy is located on the south side 
while the rayed crater Ellington is located 
northeast of it (upper right). They are 
believed to be the brightest rayed craters 
as seen from Earth.

No further observations were received 
before superior conjunction with the Sun 
on 29 Jan (2019).

Conclusions
The best observations of Mercury are 
now made with digital lucky imaging, 
which is still known in much of the 
amateur community as webcam imaging.

Daytime imaging of Mercury is seen to 
be useful, producing some of the best 
images of the planet. Many times, if the 
planet is to be observed in morning or 
evening twilight, its telescopic clarity will 
be poor due to its position very close to 
the horizon, even when it is at greatest 

elongation. Similarly, some good 
apparitions occur when the solar 
elongation is not particularly far because 
the angle the ecliptic makes with the 
horizon changes during the course of 
Earth's year.

Many albedo features that amateurs are 
detecting are not clearly seen in 
MESSENGER images and we suspect 
that some of them are nevertheless real. 
Differences in equipment, filters and 
processing used to create the 
MESSENGER spacecraft images and 
those of Earth-based observers may 
account for some or many of the 
differences in albedo features. A map of 
albedo features as detected by amateurs 
may eventually be made which will draw 
information from many observations that 
do not clearly correspond to the 
spacecraft images. This should be an 
encouragement to amateur astronomers 
to faithfully observe Mercury and hone 
their equipment and skills towards this 
end.

Mercury remains the most difficult of the 
classical planets to study, whether visually 
or by imaging. Readers are especially 
encouraged to read the references 
Boudreau (2009) and Melillo (2004) for 
further information about the challenges 
and the techniques of observing Mercury.
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Figure 5. Two images of Apparition 7.
A. Image by Frank J Melillo, 12 Dec 2018, 15:09 UT, CM = 280 degrees.
B. Image by Frank J Melillo, 25 Dec 2018, 14:50 UT, CM = 344 degrees.
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Abstract
Sixteen observers from France, 
Germany, Italy, New Zealand, Slovenia, 
Sweden, the United Kingdom and the 
United States provided images and 
visual observations (drawings and 
descriptive reports) to the ALPO Venus 
Section during the 2014-15 Eastern 
(Evening) Apparition. This report 
provides a synopsis of the results of the 
204 total observations. Types of 
telescopes and accessories used in 
making the observations, as well as 
sources of data, are noted. 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 atmospheric 
features on Venus, including cusps, 
cusp-caps, and cusp-bands, all seen or 
suspected at visual wavelengths in 
integrated light and with color filters, as 
well as images captured at visual, 
ultraviolet (UV), and infrared (IR) 
wavelengths. Terminator irregularities 
and the apparent phase phenomena, 
plus results from continued monitoring 
of the dark hemisphere of Venus for the 

enigmatic Ashen Light and imaging of 
dark side thermal emission in the 
infrared are discussed. As noted in the 
report, the 2014-15 Eastern (Evening) 
Apparition ended on August 9, 2015.

Introduction
The ALPO Venus Section received 204 
observations for the 2014-15 Eastern 
(Evening) Apparition, comprised of visual 
drawings, descriptive reports, and digital 
images from 16 observers residing in 
Australia, France, Germany, Italy, 
Netherlands, New Zealand, Sweden, the 
United Kingdom and the United States. 
Geocentric phenomena in Universal 
Time (UT) for this observing season are 
given in Table 1, while Figure 1 presents 
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 used.

Observational coverage of Venus during 
this apparition was very good. Several 
individuals began their observations of 
the planet a little over a month after 
Superior Conjunction on October 25, 
2014. There was a gap in observations 
of roughly four weeks in January 2015, 
and observations did not resume until 
early February 2015. Contributions by 
observers covered the period beginning 
December 7, 2014 through August 9, 
2015 with 90.7% of the total 
contributions made from early February 
through June 2015. For the 2014-15 

Eastern (Evening) Apparition of Venus, 
the planet passed through its waning 
phases (a progression from fully 
illuminated through crescentic phases) 
when observers witnessed the leading 
hemisphere of Venus at the time of 
sunset on Earth. The ALPO Venus 
Section encourages observers to plan 
ahead and attempt systematic 
observations of Venus as early as possible 
in any given apparition right after 

To our hard-copy readers: This 
paper can be viewed in full-color in 
the online (pdf) version of this 
Journal.

 Papers & Presentations
 ALPO Observations of Venus During the  
 2014-2015 Eastern (Evening) Apparition

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 (Internet 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, 
allowing 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.
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conjunction up to as close to the next 
conjunction as feasible. We have been 
fortunate to have a dedicated and 
growing team of observers who have 
been trying very hard to do that in recent 
years. 

Figure 2 shows the distribution of 
observers and contributed observations by 
nation of origin for this apparition, with 
50.0% of the participants in our programs 
located in the United States, accounting for 
38.7% of the total observations. Continued 
international cooperation was good this 
observing season, with 50.0% of the 
observers residing outside the United States 
furnishing 61.3% of the overall 
observations. The ALPO Venus Section 
highly encourages continued global 
teamwork by observers in the future.

The types of telescopes used to observe 
and image Venus are shown in Table 2 and 
Figure 3. All observations were made with 
telescopes ranging from 8.0 cm (3.1 in.) up 
to 45.0 cm (17.7 in.) in aperture, and 
88.2% were made with telescopes ³15.2 
cm (6.0 in.). During the 2014-15 Eastern 

(Evening) Apparition of Venus, the 
frequency of use of classical designs 
(refractors and Newtonians) was 26.0%, 
while utilization of catadioptrics (Schmidt 
Cassegrain, Dall-Kirkham, Schmidt-
Newtonian and Maksutov-Cassegrain) was 
74.0%. All observations this apparition 
were performed under daylight or twilight 
conditions, generally because more 
experienced Venus observers recognize 
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 ALPO Venus Section is grateful for the 
efforts of the 16 observers who made this 
report possible by sending in their 
drawings, descriptive reports and digital 
images of Venus in 2014-15. Readers who 

 Table 1. Geocentric Phenomena in Universal Time (UT)
 for the 2014-15 Eastern (Evening) Apparition of Venus

Superior Conjunction  2014   Oct  25d  08:00h  UT
Initial Observation             Dec  07  12:37
Dichotomy (predicted)  2015   Jun  06   09:07:12  (06:38d)
Greatest Elongation East             Jun  06  18:00  (45.0˚)
Greatest Illuminated Extent           Jul 10  04:00 (mv = −4.7)
Final Observation             Aug 09   16:15
Inferior Conjunction             Aug  15  19:00
Apparent Diameter (observed range):  10.1”   (2014 Dec 07) ↔ 57.1” (2015 Aug 09)
Phase Coefficient, k (observed range): 0.984 (2014 Dec 07) ↔ 0.021 (2015 Aug 09)
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wish to observe Venus in coming 
apparitions are urged to join the ALPO and 
start participating in our programs. Due to 
its dazzling brightness, Venus is easy to find 
in the twilight or night sky and can 
sometimes be spotted in broad daylight if 
one knows just where to look under clear 
skies. When near Greatest Elongation from 
the Sun, Venus can be almost 15 times 
brighter than the star Sirius, and from a 
dark, Moonless observing site, the planet 
can even cast shadows.

Observations of 
Atmospheric Details on 
Venus
The methods and techniques for visual 
studies of the especially faint, elusive 
“markings” in the atmosphere of Venus are 
described in detail in The Venus 
Handbook, available from the ALPO 
Venus Section as a pdf (portable document 
format) file. 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 (Benton, 2001; 2015-
2018).

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

Represented in the photo-visual data for 
this apparition are 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 as 
references at the end of this report. Figure 
4 shows the frequency of readily 
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 had some effect on the data 

represented in Figure 4. It is assumed, 
however, that conclusions discussed in this 
report are worthwhile interpretations.

The dusky markings of Venus’ atmosphere 
are always a challenge to detect using 
normal visual observing methods, and this 
familiar characteristic of the planet is 
mostly independent of the experience of 
the observer. When color filters and 
variable-density polarizers are 
systematically employed, views of cloud 
phenomena on Venus at visual wavelengths 

can be considerably improved. Without 
neglecting routine visual work that includes 
making drawings at the eyepiece and filling 
out vital information on standardized 
observing forms, the ALPO Venus Section 
urges observers to try digital imaging of 
Venus at UV and IR wavelengths. The 
morphology of features captured at UV and 
IR wavelengths can appear quite different 
from visual impressions, particularly 
atmospheric radial dusky patterns (in the 
UV) and the appearance of the dark 
hemisphere (in IR). Similarities do 

 Table 2. ALPO Observing Participants in the 
2014-15 Eastern (Evening) Apparition of Venus

Observer and Observing Site No. of Obs. Telescope(s) Used*

Benton, Julius L.; Wilmington Island, GA, USA

 2
8
1
2
6
1
1

8.0 cm (3.1 in) REF
9.0 cm (3.5 in) MAK
10.2 cm (4.0 in) REF
12.0 cm (4.7 in) REF
12.7 cm (5.0 in) MAK
15.0 cm (5.9 in) REF
18.0 cm (7.1 in) MAK

Boudreau, John; Saugus, MA, USA 1 36.8 cm (14.5 in) DALL
Braga, Raffaello; Milan, Italy 7 21.0 cm (8.3 in) DALL

Fabian, Karl; Hickory Hills, IL, USA
1
2

14

9.0 cm (3.5 in) REF
10.2 cm (4.0 in) SCT
20.3 cm (8.0 in) SCT

Hansen, Torsten; Berlin, Germany 1 20.3 cm (8.0 in) NEW

Hill, Rik; Tucson, AZ, USA
1
1

14

9.0 cm (3.5 in) MAK
12.7 cm (5.0 in) SCT
20.3 cm (8.0 in) MAK

Legrande, Michel; Le Baule- Escoublac, 
France 37 21.0 cm (8.3 in) NEW

Lindberg, H.G.; Skultuna, Sweden 10 25.4 cm (10.0 in) SCH-
NEW

Maxson. Paul; Phoenix, AZ, USA 1 31.0 cm (12.2 in) DALL
Melka, Jim; Chesterfield, MO, USA 3 45.0 cm (17.7 in) NEW
Melillo, Frank J.; Holtsville, NY, USA 19 25.4 cm (10.0 in) SCT
Niechoy, Detlev; Göttingen, Germany 63 20.3 cm (8.0 in) SCT
Peach, Damian; Norfolk, UK 2 35.6 cm (14.0 in) SCT
Pellier, Christophe; Bruz, France 4 25.4 cm (10.0 in) NEW
Petersen, Dan; Racine, WI, USA 1 35.6 cm (14.0 in) SCT
Smrekar, Matic; Ljubljana, Slovenia 1 25.4 cm (10.0 in) NEW
Total No. of Observers 16
Total No. of Observations 204
*REF = Refractor, SCT = Schmidt-Cassegrain, MAK = Maksutov, NEW = Newtonian, 
DALL = Dall-Kirkham, SCH-NEW = Schmidt-Newtonian
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occasionally occur, however, 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 
with digital imagers at different 
wavelengths.

Figure 4 illustrates that in 11.7% of the 
observations submitted during this 
apparition, the bright disc of Venus was 
considered as being completely devoid of 
atmospheric features. When dusky features 
were seen or suspected or imaged, the 
“Banded Dusky Markings” were reported 
66.5% of the time, “Amorphous Dusky 
Markings” in 57.9% of the reports, and 
“Irregular Dusky Markings” (45.2%) [Refer 
to Illustrations No. 1 through 9]. The 
“Radial Dusky Markings” comprised 26.9% 
of the reports, to include horizontal V, Y, or 
? (psi) shaped dusky clouds that are 
frequently aligned along the planet’s 
equator [Refer to illustrations 10 through 
12]. The latter are typically only revealed in 
UV images. Terminator shading was 
reported in 98.4% of the observations, as 
shown in Figure 4. Terminator shading 
usually 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 as seen in 
drawings and digital images [Refer to 
illustrations 13 through 16]. The mean 
numerical relative intensity for all of the 
dusky features on Venus this apparition 
averaged about 8.8. 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 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 22.8% of the 
submitted visual observations and images 
[Refer to illustrations 17 through 21]. As 
a usual practice, when visual observers 
detect such bright areas, it is an ordinary 

practice 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 (unfiltered) 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 63.8% of the 
submitted observations this apparition 
referred to a 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 34.6% of the time, and interrupted 
or only marginally visible along the limb of 
Venus in 65.4% of the positive reports. 
The bright limb band was more likely to be 
incomplete in UV images than those 
captured at visual wavelengths or as 
depicted on submitted drawings. The mean 
numerical intensity of the Bright Limb 
Band was 9.7, seemingly a bit more 
obvious when color filters or variable-
density polarizers were used. This very 
bright feature was described by visual 
observers and imaged as well this 
apparition [Refer to illustrations 22 and 
23].

Terminator Irregularities
The terminator is the geometric curve that 
separates the brilliant sunlit and dark 
hemispheres of Venus. A deformed or 
asymmetric terminator was reported in 
49.5% of the observations. Amorphous, 
banded, and irregular dusky atmospheric 
markings frequently 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 
[Refer to illustrations 24 25].

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 60.8% of 
the time and in brightness in 63.1% 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 
60.9% of the observational reports, and 
their mean relative intensity averaged 9.7 
during the observing season. Dusky cusp-
bands were detected flanking the bright 
cusp-caps in 55.6% of the observations 
when cusp-caps were visible. When seen, 
the cusp-bands displayed a mean relative 
intensity of about 7.5 (see Figure 5) [Refer 
to illustrations 26 and 27].

Cusp Extensions
In 95.5% of the submitted visual 
observations during the apparition, cusp 
extensions were not reported in integrated 
light or with color filters beyond the 180° 
expected from simple geometry (see Figure 
5). As Venus entered its crescent phases 
later in the observing season and leading up 
to the time of Inferior Conjunction on 
August 15, 2015, there were a few rare 
instances when visual observers suspected 
cusp extensions ranging from 5° to 12°. 
On August 8, 2015 at 12:03 UT, Detlev 
Niechoy made a nice drawing showing the 
thin crescent of Venus with slight cusp 
extensions [Refer to illustration 28], and in 
a near-simultaneous observation by Damian 
Peach on the same date at 13:59 UT, he 
captured the narrow crescent also 
exhibiting small extensions of both cusps in 
good seeing [Refer to illustration 29]. 
Both observations were just seven days 
prior to inferior conjunction, and one day 
later on August 9, 2015 at 11:49 UT, 
Detlev Niechoy made a fine drawing of 
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Venus with a red (W25) filter showing the 
northern cusp considerably more extended 
that the southern cusp [Refer to 
illustration 30]. Experience has shown 
that cusp extensions are notoriously hard 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°. 

Although theoretical dichotomy occurred 
on June 6, 2015 at 09:07:12 UT 
(06:38d), systematic visual dichotomy 
estimates revealed the observed minus 
predicted discrepancies for 2014-15 as 
shown in Table 3.

Ashen Light Observations 
and Dark Hemisphere 
Phenomena
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 

General Caption Note for 
Illustrations 1-31. REF = Refractor, 
SCT = Schmidt-Cassegrain, CAS = 
Cassegrain, MAK = Maksutov, NEW = 
Newtonian; UV = Ultra Violet light; 
Seeing on the Standard ALPO Scale 
(from 0 = worst to 10 = perfect); 
Transparency = the limiting naked-eye 
stellar magnitude.

From left to right -- Illustration 001 2014 December 28, 13:14 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 225X and W15 
(deep yellow) filter. Seeing 5.0 (interpolated), Transparency (not specified). Phase (k) = 0.965, Apparent Diameter = 10.4”. Drawing shows 
gibbous disk of Venus with irregular dusky markings, terminator shading, and both cusp caps and cusp bands. S is at the top of the image.

Illustration 002 2015 February 17, 15:58 UT Drawing by Michel Legrand. 21.0 cm (8.3 in.) NEW at 210X and 254X in IL (Integrated Light), 
W80A (blue), W58 (green), and W23A (light red) filters. Seeing 7.0, Transparency 5.0. Phase (k) = 0.889, Apparent Diameter = 11.7”. 
Amorphous banded dusky markings are seen in this very nice drawing, along with a portion of the bright limb band, as well as both cusp 
caps and the northern cusp band (southern cusp not seen). S is at the top of the image.
 
Illustration 003 2015 February 18, 15:09 UT. Drawing by Michel Legrand. 21.0 cm (8.3 in.) NEW at 210X and 254X in IL (Integrated Light), 
W80A (blue), and W23A (light red) filters. Seeing 6.0, Transparency 4.0. Phase (k) = 0.887, Apparent Diameter = 11.7”. Banded dusky 
markings are depicted, along with a bright area along the southern limb, both cusp caps and cusp bands, and terminator shading. S is at the 
top of the image.

 Illustration 004 2015 March 11, 17:38 UT. Digital image by Torsten Hansen. 20.3 cm (8.0 in.) NEW at 365nm UV. Seeing 4.0, 
Transparency 4.0. Phase (k) = 0.838, Apparent Diameter = 12.7”. Banded and irregular dusky markings are seen within the southern two-
thirds of the gibbous disk of Venus while the northern third is considerably brighter. Notice the curious neighboring dusky and brighter 
diagonal banded features running nearly midway across the disk. S is at the top of the image.

 Table 3. Observed vs. Predicted Dichotomy of Venus:
 2014-15 Eastern (Evening) Apparition

Quantity
Observers

Karl Fabian Detlev Niechoy Julius Benton Phase
Observed (O) 2015 Jun 04.00d 2015 Jun 06.85d 2015 Jun 04.15d (k = 0.500)
Predicted (P) 2015 Jun 06.38d 2015 Jun 06.38d 2015 Jun 06.38d (k = 0.500)
Difference (O-P)               -02.38d               +00.47d               –02.23d
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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 absolutely convinced 
they have seen the Ashen Light, and so the 
controversy continues. Three visual 
observations by Detlev Niechoy called 
attention to its possible occurrence during 
June and July, especially on June 30, 2015 
at 20:07 UT when he felt that the Ashen 
Light was definitely visible [Refer to 
illustration 31]. No digital images were 
submitted, suggesting the presence of the 
Ashen Light during this Apparition (Table 
4). 

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.

There were no instances reported when the 
dark hemisphere of Venus appeared 

darker than the background sky during the 
2014-15 Eastern (Evening) Apparition, a 
phenomenon that is likely nothing more 
than a spurious contrast effect.

Dark Hemisphere  
Thermal Emission at IR 
Wavelengths
Since the instrumentation and 
methodology are not really complicated, 
the ALPO Venus Section encourages 
observers to pursue systematic imaging of 
the planet in the near-IR at about 1000nm. 
At these wavelengths the hot surface of the 
planet becomes quite apparent and 

occasionally mottling shows up in such 
images, attributable to the presence of 
cooler dark higher-elevation terrain and 
warmer bright lower surface areas. There 
were no images submitted during 2014-15 
of the dark side thermal emission.

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 

Illustration 005 2015 April 01, 23:10 UT. Digital image by Frank Melillo. 25.4 cm (10.0 in.) SCT using Astrodon UV filter. Seeing 7.0, 
Transparency (not specified). Phase (k) = 0.778, Apparent Diameter = 14.0”. Banded and amorphous dusky markings are apparent in this 
UV image, including the southern cusp cap and cusp band. S is at the top of the image. 

Illustration 006 2015 April 21, 19:03 UT. Digital Image by Christophe Pellier. 25.4 cm (10.0 in.) NEW at 350nm UV. Seeing (not specified), 
Transparency (not specified). Phase (k) = 0.710, Apparent Diameter = 15.8”. Banded and amorphous dusky markings are shown in this 
detailed UV image. S is at the top of the image.

Illustration 007 2015 May 27, 18:24 UT. Digital image by Raffaello Braga. 21.0 cm (8.3 in.) DALL with Astrodon UV filter. Seeing (not 
specified), Transparency (not specified). Phase (k) = 0.552, Apparent Diameter = 21.3”. Along with terminator shading, banded dusky 
markings are visible in this image plus both cusp caps and cusp bands and the bright limb band. S is at the top of the image.

Illustration 008 2015 June 05, 18:38 UT. Digital image by Raffaello Braga. 21.0 cm (8.3 in.) DALL with Astrodon UV filter. Seeing (not 
specified), Transparency (not specified). Phase (k) = 0.503, Apparent Diameter = 23.4”. Terminator shading and banded dusky markings 
extending across the disk of Venus, including the bright limb band. S is at the top of the image.

 Table 4. Ashen Light Observations During the 
2014-15 Eastern (Evening) Apparition of Venus

UT Date and Time X k Observational Notes

2015 Jun 30 20:07UT 225 0.341
Ashen Light definitely present in 
Integrated Light (no filter) and with W15 
(deep yellow) filter

2015 Jul 01 20:18UT 290 0.333 Ashen Light vaguely suspected in W25 
(red) filter

2015 Jul 09 20:08UT 82 0.269 Ashen Light vaguely suspected in 
Integrated Light
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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 ALPO Venus Section continues to 
routinely share visual observations and 
digital images at various wavelengths with 
the professional community. As readers will 

recall, the European Space Agency Venus 
Express (VEX) mission that started 
systematically monitoring Venus at UV, 
visible (IL) and IR wavelengths back in May 
2006, ended its highly successful campaign 
early in 2015 as it made its final descent 
into the atmosphere of the planet. 

It was a tremendously successful Pro-Am 
collaborative effort involving ALPO Venus 
observers around the globe, and those who 
actively participated are commended for 
their perseverance and dedication. It should 
be emphasized that it is still not too late for 
those who want to send their digital images 
to the ALPO Venus Section and the VEX 
website (see below) to do so. Drawings of 
Venus in Integrated Light and with color 
filters of known transmission made while 
the VEX mission was in progress are also 
sought after. These collective data are 
important for further study and will 
continue to be analyzed for several years to 
come in support of this endeavor. 

The VEX website is http://sci.esa.int/
science-e/www/object/
index.cfm?fobjectid=38833&fbodylongid=
1856.
As of this writing, the ALPO Venus Section 
is formulating plans for an ALPO Pro-Am 
cooperative with the Japan Aerospace 

Exploration Agency (JAXA) Akatsuki 
mission that was to start full-scale 
observations in April 2016. There will be 
more news forthcoming on this potential 
endeavor in later updates in this Journal.

Conclusions
Analysis of ALPO observations of Venus 
during the 2014-15 Eastern (Evening) 
Apparition showed that vague shadings on 
the disc of the planet were regularly 
apparent to most visual observers who 
systematically used standardized filter 
techniques to help see these notoriously 
elusive atmospheric features. It is usually 
very difficult to be certain visually what is 
genuine and what is purely illusory at visual 
wavelengths in the atmosphere of Venus. 
Greater confidence in visual results is 
improved as more simultaneous 
observations are received, and well-
executed drawings remain a vital part of 
our overall program. 

Careful visual work and regular digital 
imaging of Venus at visual, near-UV, and 
near-IR wavelengths help enhance the 
opportunity for confirmation of highly 
elusive atmospheric phenomena through 
comparative analysis. For example, 
atmospheric banded features and radial 
(“spoke”) patterns depicted on drawings 

Illustration 009 2015 August 01, 12:09 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 82X in Integrated Light (no filter). Seeing 
4.0 (interpolated), Transparency (not specified). Phase (k) = 0.070, Apparent Diameter = 52.8”. Drawing depicts very thin crescent of Venus 
with amorphous dusky shadings barely visible. S is at the top of the image.

Illustration 010 2015 March 09, 01:37 UT. Digital image by Rik Hill. 20.3 cm (8.0 in.) MAK with Astrodon UV filter. Seeing 8.0, Transparency 
(not specified). Phase (k) = 0.845, Apparent Diameter = 12.5”. So UTh cusp cap and cusp band is visible in this image that includes 
characteristic “V” shaped dusky features apparent at UV wavelengths near the planet’s equatorial region. S is at the top of the image.

Illustration 011 2015 April 14, 18:20 UT. Digital Image by Christophe Pellier. 25.4 cm (10.0 in.) NEW at 400nm W47 (violet) filter plus IR 
blocking filter. Seeing (not specified), Transparency (not specified). Phase (k) = 0.736, Apparent Diameter = 15.1”. Banded dusky markings 
and what appears to be V, Y, or ψ (psi) shaped dusky features are shown in this detailed UV image. S is at the top of the image.

Illustration 012 2015 May 30, 23:58 UT. Digital image by John Boudreau. 36.8 cm (14.5 in.) DALL with Astrodon UV filter. Seeing 7.0, 
Transparency 6.0. Phase (k) = 535, Apparent Diameter = 22.0”. Bea UTifully detailed image of Venus in good seeing showing apparent V, Y, 
or ψ (psi) shaped dusky features, banded dusky markings, and both cusp caps and cusp bands. S is at the top of the image.
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often look strikingly similar to those 
captured with digital imagers at the same 
date and time. Active international 
cooperation by individuals making regular 
systematic, simultaneous observations of 
Venus is our main objective, including visual 
work and digital imaging, and our efforts as 
part of the aforementioned on-going and 
future Pro-Am cooperatives. 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 013 2015 June 15, 02:37 UT. Digital image by Rik Hill. 20.3 cm (8.0 in.) MAK with Astrodon UV filter. Seeing 8.0, Transparency 
(not specified). Phase (k) = 0.448, Apparent Diameter = 26.2”. Both cusp caps are visible in the image of the crescent Venus with terminator 
shading running from cusp to cusp. S is at the top of the image.

Illustration 014 2015 March 19, 16:31 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 82X in Integrated Light (no filter). Seeing 5.0 
(interpolated), Transparency (not specified). Phase (k) = 0.817, Apparent Diameter = 13.1”. Drawing shows gibbous disk of Venus with 
banded and irregular dusky markings blending into the terminator shading. S is at the top of the image.

Illustration 015 2015 July 01, 20:03 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 290X in Integrated Light (no filter). Seeing 4.5 
(interpolated), Transparency (not specified). Phase (k) = 0.333, Apparent Diameter = 33.0”. Terminator shading is clearly displayed in this 
drawing with banded dusky markings merging with it. S is at the top of the image.

Illustration 016 2015 April 28, 20:05 UT Digital Image by Michel Legrand. 21.0 cm (8.3 in.) NEW with W47 (violet) filter and IR blocking filter. 
Seeing (not specified), Transparency (not specified). Phase (k) = 0.683, Apparent Diameter = 16.6”. Banded dusky markings seem to join 
with the overall terminator shading from cusp to cusp. S is at the top of the image.
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Illustration 017 2015 February 28, 12:58 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 225X using W15 (deep yellow) filter. 
Seeing 4.5 (interpolated), Transparency (not specified). Phase (k) = 0.865, Apparent Diameter = 12.1”. Small bright spot is shown near the 
northern cusp of Venus. Irregular and banded dusky markings are seen as well. S is at the top of the image.

Illustration 018 2015 February 09, 15:36 UT. Drawing by Michel Legrand. 21.0 cm (8.3 in.) NEW at 236X in IL (Integrated Light) and W80A 
(blue) filter. Seeing 8.0, Transparency 5.0. Phase (k) = 0.887, Apparent Diameter = 11.7”. Both cusp caps are visible along with two bright 
spots on the gibbous disk of Venus. Amorphous dusky markings are seen along the shaded and slightly irregular terminator. S is at the top 
of the image.

Illustration 019 2015 February 11, 16:00 UT. Drawing by Michel Legrand. 21.0 cm (8.3 in.) NEW at 2210 t0 314X in IL (Integrated Light), 
W80A (blue) and W38 (blue) filters. Seeing 6.0, Transparency 4.0. Phase (k) = 0.900, Apparent Diameter = 11.5”. Both cusp caps are 
visible. Notice the light “cone-shaped” streak situated between a pair of banded dusky markings as it crosses the disk from a much brighter 
area on the limb and ultimately protruding across the terminator. S is at the top of the image.

Illustration 020 2015 April 19, 16:08 UT Digital image by H.G. Lindberg. 25.4 cm (10.0 in.) SCH-NEW with 365nm UV filter. Seeing (not 
specified), Transparency (not specified). Phase (k) = 0.718, Apparent Diameter = 15.6”. The shaded terminator appears obvious with 
banded dusky markings across the disk with a bright spot midway between cusps. Portions of the bright limb band are seen also. S is at the 
top of the image.

Illustration 021 2015 April 25, 19:55 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 82X in Integrated Light (no filter). Seeing 5.0 
(interpolated), Transparency (not specified). Phase (k) = 0.695, Apparent Diameter = 16.2”. A tiny bright spot is seen adjacent to the 
terminator near the southern cusp, as well as banded dusky markings. S is at the top of the image.

Illustration 022 2015 April 28, 20:55 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 82X in Integrated Light (no filter). Seeing 4.0 
(interpolated), Transparency (not specified). Phase (k) = 0.683, Apparent Diameter = 16.6”. The bright limb band runs along the limb of 
Venus from north to so UTh, while the terminator displays suspected irregularities at the northern and southern ends. Banded and 
amorphous dusky markings are also present. S is at the top of the image.

Illustration 023 2015 May 12, 02:11 UT. Digital Image by Jim Melka. 45.0 cm (17.7 in.) NEW at 685nm IR wavelength. Seeing 4.0, 
Transparency 3.0. Phase (k) = 0.627, Apparent Diameter = 18.4”. The bright limb band is complete from cusp to cusp. Amorphous dusky 
markings and a shaded terminator appear in this excellent image. S is at the top of the image.

Illustration 024 2015 April 10, 16:08 UT. Digital Image by H.G. Lindberg. 25.4 cm (10.0 in.) SCH-NEW at 365nm UV wavelength. Seeing 
(not specified), Transparency (not specified). Phase (k) = 0.750, Apparent Diameter = 14.7”. Banded dusky markings are captured in this 
image with obvious terminator irregularities. S is at the top of the image.
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Illustration 025 2015 April 17, 19:05 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 225X with W15 (deep yellow) filter. Seeing 4.0 
(interpolated), Transparency (not specified). Phase (k) = 0.725, Apparent Diameter = 15.4”. Banded and amorphous dusky markings and a 
shaded irregular terminator are depicted in this drawing. S is at the top of the image.

Illustration 026 2015 April 09, 01:55 UT. Digital image by Rik Hill. 20.3 cm (8.0 in.) MAK with Astrodon UV filter. Seeing 8.0, Transparency 
(not specified). Phase (k) = 0.755, Apparent Diameter = 14.6”. Both cusp caps and cusp bands are represented in this excellent UV image, 
with the northern cusp cap larger and the southern cusp cap perhaps slightly brighter. V, Y, or ψ (psi) shaped dusky features are readily 
apparent. S is at the top of the image.
 
Illustration 027 2015 April 15, 13:30 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 82X in Integrated Light (no filter). Seeing 4.0 
(interpolated), Transparency (not specified). Phase (k) = 0.733, Apparent Diameter = 15.1”. Irregular dusky markings and both cusp caps and 
cusp bands are visible. S is at the top of the image.

Illustration 028 2015 August 08, 12:03 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 225X with UG3 (light blue-green) filter. 
Seeing 4.0 (interpolated), Transparency (not specified). Phase (k) = 0.026, Apparent Diameter = 56.7”. Sketch of the thin crescent of Venus 
with perhaps a banded dusky shading and very slightly extended northern cusp. S is at the top of the image. This is a near-simultaneous 
observation with the one by Damian Peach on the same date at 13:59 UT.

Illustration 029 2015 August 08, 09 13:59 UT. Digital image by Damian Peach. 35.6 cm (14.0 in.) SCT and UV filter. Seeing (not specified), 
Transparency (not specified). Phase (k) = 0.025, Apparent Diameter = 56.7”. Stunningly bea UTiful image of the narrow crescent of Venus 
with both northern and southern cusps extended by roughly 10°. S is at the top of the image. This is a near-simultaneous observation with the 
one by Detlev Niechoy on the same date at 11:49 UT).

Illustration 030 2015 August 09, 11:49 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 225X with W25 (red) filter. Seeing 4.0 
(interpolated), Transparency (not specified). Phase (k) = 0.021, Apparent Diameter = 57.1”. Drawing just six days prior to inferior conjunction 
showing the extremely thin crescent of Venus with the northern cusp considerably more extended that the southern cusp. S is at the top of the 
image.

Illustration 031 2015 June 30, 20:07 UT. Drawing by Detlev Niechoy. 20.3 cm (8.0 in.) SCT at 225X with W15 (deep yellow) filter. Seeing 3.0 
(interpolated), Transparency (not specified). Phase (k) = 0.341, Apparent Diameter = 32.5”. Drawing depicts irregular dusky markings and 
what the observer described as “Ashen Light definitely visible” within the otherwise dark hemisphere of Venus. S is at the top of the image.
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The following accounts had been 
scheduled to appear in JALPO61-3. We 
present them here as a remindr of how 
things were when the “giant leap for 
mankind” took place.

Julius Benton
Savannah, Georgia 
Coordinator ALPO Venus Section 
& Saturn Section

I will never forget the high anticipation I 
experienced awaiting the outcome of the 
Apollo 11 mission as the summer of 
1969 approached. I had just completed 
my master's degree in May, and I was 
getting ready to start pursuing my 
doctorate the coming fall. I had started 
working as a graduate assistant in June, 
but with the lunar landing forthcoming in 
July, I was determined not to miss 
anything, so I set up a schedule as best I 
could to watch every television newscast 
about the Apollo 11 mission. After all, I 
had already watched all of the previous 
Apollo flights, events that my family and I 
had witnessed no matter what. My 
enthusiasm was so high in those days 
that I was eagerly observing the Moon on 
nearly every clear night just thinking 
about how awesome it would be to cross 
the void and set foot on our nearest 
celestial neighbor. But, as fate would 
have it, on July 19, 1969, my mother 
was hospitalized for emergency gall 
bladder surgery, and I sadly feared that I 
would miss my first Apollo mission, the 
most important one of all. That thought 
was devastating to me and to my family. 
My mother was operated on the morning 
of July 19th, and following slow recovery 
from anesthesia, she asked me if I would 
be upset with her if she caused me to 
miss the lunar landing the next day, since 
she would be hospitalized for at least a 
week. Of course, I comforted her by 

assuring her it would not be her fault. 
She had been keeping up with the Apollo 
missions with me and she said she was 
just as determined as I was to see the first 
man set foot on the Moon. She asked the 
doctors and nurses if they could tune in 
the lunar landing on TV in the hospital 
room so we could all witness the history-
making events the next day. Her 
physician and the hospital staff 
accommodated her request and made 
sure the TV was tuned to the right 
channel for the live newscast. My anxiety 
was therefore relieved, and we all 
watched Neil Armstrong set foot on the 
Moon on July 20th. The nurses on duty 
watched the unprecedented event with 
us. It did not matter what time it was 
because we remained glued to the TV 
screen until the main part of the mission 
was over. So I owe a heartfelt gratitude to 
my mother, despite her sudden illness, in 
persuading the hospital staff and her 
doctor to make it possible for all of us to 
see everything. 

My enthusiasm for lunar and planetary 
science reached an all-time high 
following July 20, 1969, so I contacted 
Walter Haas, with whom I had been 
corresponding regularly and joined the 
ALPO the next year and have remained 
a member ever since.

Richard “Rik” Hill
Tuscon, Arizona 
Coordinator & science advisor, 
ALPO Solar Section

For what it's worth....I have few 
memories of Apollo 11 as I was in the 
Mediterranean on a ship with spotty TV, 
so we saw bits and pieces AFTER it 
happened. However, I did work on 
Apollo 8 in an extremely minor role.

I was on the USS Chuckawan (AO 100) 
where we were designated the Atlantic 

backup pickup ship for Apollo 8. We left 
Norfolk, VA, for the Philadelphia Navy 
Yards on Nov. 6, 1968, in preparation 
for our announced mission. We next 
went to Charleston, SC, where we 
loaded on a dummy space capsule that 
was secured to our main deck, and just 
before we pulled out, took on a 
passenger, who was one of the 
astronauts that eventually would fly on a 
later Apollo mission (I believe it was Scott 
Carpenter). Whenever I got a chance, I 
would go down to see the capsule and 
take in its size. I was usually told to get 
away from it. Curiosity was always 
discouraged in the military. I never had 
the guts to go and try to talk to the 
astronaut and it would have been stupid 
for me to try as he outranked me.

Our station was at longitude 00, latitude 
00. We steamed there and waited, doing 
the various rituals in becoming Golden 
Shellbacks. (A Shellback is someone that 
crossed the Equator, a Golden Shellback 
is one that crossed the Equator and the 
Prime Meridian.) Much of our days were 
occupied in dropping off and recovering 
the dummy Apollo capsule. (See attached 
photos.) Several times, this got a bit testy 
for the divers, as sharks decided to check 
out all the activity. We watched the 
launch in anticipation, and were very full 
of pride when they rounded the Moon on 
Christmas Eve, but we never were called 
to duty, as they landed at the primary site 
in the Pacific. 

Still, it was thrilling when they read the 
Bible passage on Christmas Eve while 
circling the Moon, a dream of man for 
hundreds of years, and I was a part of all 
that, even if just a very small part! 

I got a ribbon for this duty and a citation, 
but I have not seen it in years. The 
pictures were taken with one of those 
tiny 16mm Minox cameras, popular in 
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the late 1960s thanks to the James Bond 
spy movies. 

Robert Garfinkle, FRAS
Union City, California 
Book review editor, ‘The Strolling 
Astronomer’

On the memorable day that Apollo 11 
landed on the Moon, I was running a 
drag race meet at Fremont Raceway in 
Fremont, California. A few minutes 
before touchdown, we suspended the 
races and turned on a black and white 
TV at the base of the timing tower in 
order to watch the CBS animated 
reporting of the event. As the Lunar 
Module was about to end the flight, a 
couple of racers shouted that we needed 
to get back to racing. The races 
commenced again shortly after 
touchdown.

That evening I sat captivated watching 
the TV coverage of Neil Armstrong and 
Buzz Aldrin on the surface of the Moon. 
My then-2-year old daughter Kimberlee 
was on the couch next to me. I told her 
how important what we were watching. I 
know that she did not understand at the 
time.

Fast-forward 30 years later to July 24, 
1999, on board the USS Hornet 
Museum in Alameda, California. The 
aircraft carrier Hornet was the recovery 
ship for Apollos 11 and 12. We were 
hosting a celebration of the recovery of 
Apollo 11 (July 24, 1969) with Buzz on 
board the ship. As one of the organizers 
of the event, I got to meet Buzz as he had 
breakfast in the Officer's Mess. I 
introduced my family to Buzz and 
mentioned how Kim was sitting next to 
me while we watched him walking on the 
Moon. His eyes widened and a broad 
smile crossed his face. A little later, Kim 
presented Buzz with a Congressional 
Resolution. She was then a staff member 
for Congresswoman Barbara Lee. For 
about two years (2016-18), Kim was the 
Director of Outreach and Programs on 
the Hornet.

As a side note, on the Hornet's hanger 
deck, they have one of the Quarantine 
Trailers, and painted on the deck are 
footprints to represent where the Apollo 
11 crew walked from the helicopter to 
the trailer. Before the 1999 event, a sign 
stated that these were Neil Armstrong's 
footprints. With Neil and Michael Collins 
not coming to the event, that sign was 
changed to read "Buzz Aldrin's 
footprints." Actually, they are where 
Michael Collins stepped.

Lawrence Garrett
Fairfax, Connecticut 
ALPO member (formerly assistant 
coordinator ALPO Minor Planets 
Section)

Where to start? I was 10.5 years old at 
the time, remember when you added the 
half year to your age back then? 

The lead- up to the landing was excellent, 
as my 4th grade class in Burlington, 
Vermont, covered each Apollo mission 
throughout the school year, and the 
upcoming landing just after school was 
out for the summer.

They had the Scholastic books for sale 
often, and I bought all the space-related 
issues, and STILL HAVE THEM!

Mrs. Hartwell brought in the National 
Geographic  classic "Earth's Moon" 
poster and it was displayed for all. 

I think she could tell I liked it the most, 
giving it to me at the close of the year, 
the month before the Moon landing.

My parents gave me my first telescope, 
the $16 "Moon Scope" I am holding it in 
the photo that accompanies this account. 
With its neck strap, it was almost 
impossible to see the Moon or anything. 
But when held against the fence or tree, 
you could see features in the 2.5" f/8 
reflector at about 15x magnification. I 
had a Moon map and telescope. The 
only kid on the block with them, as I 
knew all the kids. 

We had my father 7x50mm binoculars, 
too.

Like everyone else, we heard the landing 
was a success that night and set the 
alarm clock to get up and see the first 
step. I was laying on my parents couch at 
the time, making sure I did not fall asleep 
and miss the historic moment.

When the first "Live from the Moon” 
shot appeared, they were upside down! 
After a short time this was corrected of 
course. I clearly heard Neil say, "I am 
stepping off the pad" and I heard but did 
not fully understand each word on the 
"One small step" phrase. I heard "One 
small step for man" clearly, but the rest 
not as well. I also remember him saying "I 
can kick up the lunar dust with my toe". 
Then we were back off to bed. I also 
remember talking to the other kids 
around my neighborhood who did the 
same thing. 

The next day was clear and I remember 
going outside to see the Moon in the 
daylight sky. I could have used the 
telescope or binoculars, but instead just 
looked naked eye only. I knew right 
where the astronauts were, and just 
looking was perfect. I got on the tree 
swing and spent some time there, with 
the astronauts on the Moon overhead. I 
looked up from time to time; it could not 
have been better.

Astronomer at age 10.5, for sure.

That's it. I have now the “Night Eagle” by 
RunCam, and hope to be getting images 
good enough for “The Lunar Observer,” 
as I hope to submit useful images for the 
ALPO Lome Studies Program and also 
perhaps for the ALPO Lunar Meteoric 
Impacts Search Program. I have a lot to 
learn on these projects, as I am now 
working to do videos of asteroid 
occultations. It’s going to be a busy year.
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Robert Lunsford
El Cajon, California 
Coordinator ALPO Meteors 
Section

By July 1969, I was on my third 
telescope and I was a fairly seasoned 
observer at age 15. It was a Sears 60mm 
equatorial refractor that I bought myself 
by babysitting two brats after school in 
8th grade. That was a nice scope when I 
finally figured out how to use the 
equatorial mount. I used that scope for 
the perihelic opposition of Mars in 1971. 
I have a picture of it somewhere but I 
have not seen it in decades.

Unfortunately there was never a picture 
of me and the scope together. That 
scope ended up being a photographic 
guide scope on a 6" refractor, which I 
assembled in 1973. I still have that large 
refractor but the smaller scope now lies 
in several pieces in a box.

As for where I was when the astronauts 
first touched down on the Moon, I was 
glued to the television along with my 
parents. I also recall viewing the Moon 
later that evening. It was a waxing 
crescent and I thought how neat it was 
that there were people up there. I also 
remember a few neighbors who knew 
that I had a telescope asking if I could see 
the lunar module on the surface. Not 
quite!

Steve Tzikas
Reston, Virginia 
ALPO member

I remember watching the July 20, 1969 
Moon landing on television at home, 
although I can't recall if it was the live 
event. I also remember some other 
events related to the Apollo landings. I 
remember seeing a Moon landing event 
at my elementary school on television. 
Since that was during the school year, it 
had to be for Apollo 12 or 14. I was 
born three days after John Glenn's 
Friendship 7 flight, an appropriate 
beginning for the Space Age and the 
start to my life. The 1960s was a time of 

numerous space toys and space TV 
shows, and my favorite decade. Who 
couldn't get interested in the Moon? The 
enthusiasm generated with Apollo 11 
resulted in Von Braun's 1969 study for a 
manned Mars Expedition that would 
have been launched in 1981, if funded. 
Ten years after Apollo 11, I also 
remember where I was. It was July 20, 
1979, and I was sitting at my desk 
listening to the radio, thinking how 10 
years was such a long time and we hadn't 
gone back to the Moon. Now it's about 
50 years! In those years, the Moon was a 
part of my life. I got my first 50mm 
refractor at about age 10. About 10 
years after Apollo 11, I bought a better 
60mm refractor with many accessories. I 
still have it and it gets a lot of attention. I 
used that telescope for a British O'Level 
High School course that required a lot of 
serious observing. That observing 
included the Moon, and hence, my first 
meaningful study of the Moon. In 2012, I 
started a lot of Astronomical League 
observing programs including the Lunar I 
and Lunar II observation programs.  
Soon after, I went through the very 
comprehensive ALPO (Lunar & 
Planetary Training) observer's program, 
and many of my lunar sketches appeared 
in the ALPO’s Lunar Section “Lunar 

Observer” newsletter. I am an engineer 
by profession. With about five years until 
retirement, I am contemplating a return 
to University (in retirement) to obtain a 
master's degree in Astronomy. If I do, 
planetary science (hence the Moon) will 
be part of my studies. No one back in 
1969 thought that in 50 years we would 
be counting the number of exoplanets by 
the thousands, let alone confirming the 
existence of any single exoplanet. Some 
unexpected advances in technology 
made that possible. What unexpected 
surprises await in the next 50 years?

[Update: Interestingly, your original 
request got me thinking about Apollo 11 
for months. (Since finishing the article 
above early in 2019) Apollo 11 was still 
on my mind. Sometime later, I asked my 
father about Apollo 11 and he said we 
were in Athens, Greece on vacation at a 
large outdoor cafe event (at the 
Zappeion) watching the live Moon 
landing on a wide movie screen. That 
prompted me to recall the event. 
Obviously then, the memory I had of the 
Apollo 11 landing that I saw on television 
at home was a rebroadcast.] 

Steve Tzikas with his 60mm Selsi refractor. “It received plenty of viewing time since 1979. 
It's my smallest telescope, but nostalgically, the most precious.”
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Michael Amato
West Haven, Connecticut 
ALPO member

When I returned home from the Vietnam 
War, I was soon getting excited about the 
Moon landing. My whole family watched 
it live. Since I didn't have a telescope yet, 
I looked at the Moon with binoculars and 
was able to see the area where the ship 
landed. The best part of observing the 
Moon now for me is eclipses, earthshine 
& crater rays. 

John Hill
Tuscon, Arizona 
ALPO member

I can tell you precisely where I was during 
the first moon landing. I was spending 
the week at Camp Fairfield - a 
Presbyterian church camp near Ligonier, 
Pennsylvania. I was 11.6 years old, and 
this was one of my first extended (one 
week) stays away from home and family. 
The counselors at the camp arranged for 
a black-and-white television to be set up 
in the chapel building so that all of us 
campers could watch the historic event in 
the middle of the night. Between the not 
very good reception on the television and 
the not that great video from the Moon, I 
recall that we didn't really see all that 
much on the screen.

However, we heard the audio and we 
recognized the incredible historic event.

These days, I'm the Technical Director at 
the Large Binocular Telescope 
Observatory on Mt. Graham in 
southeastern Arizona.

Tim Robertson
Simi Valley, California 
Coordinator ALPO Lunar & 
Planetary Section & The 
Observers Notebook Podcasts

My Dad was a NASA contractor and 
designer of the Mighty F-1 engine on the 
Saturn V rocket, so needless to say, NASA 
has been in my blood my entire life.

Now I had a very special “Space” 
childhood; my parents would allow me to 
take over our picnic bench dining table on 
every NASA mission, and turn it into 
"Noble Avenue Mission Control". I had a 
small black-and-white TV on the table 
along with a reel-to-reel tape recorder, that 
I used to record the audio off the TV set. 
On the wall I had a map of the Earth and 
the Moon, and the mission’s flight path. On 
the map I had small paper cutouts of the 
LEM and CSM showing their current 
location. Also, on the table were models of 
both spacecrafts and the flight plan of the 
mission that my Dad had gotten for me.

On July 20, 1969, I was 12 years old. I 
remember sitting on our green shag carpet 
in our living room watching on our color 
RCA console TV and the Moon landing. I 
also could hear my Dad say under his 
breath “Go baby Go” anytime a critical 
point in the mission was happening. (I do 
this today as a NASA contractor when I see 
one of my missions launch).

My family sat quietly watching the 
simulation of the landing while Walter 
Cronkite and Wally Schirra calmly did play-
by-play of the landing. At the moment we 
heard those words “Contact Light,” I 
immediately glanced at my dad. He had 
tears running down his face - I never saw 
my dad cry in my entire life. That was the 
first and only time.

I remember Gulf Oil commercials during 
the broadcast, and they had a paper model 
of the Lunar Module that you could cut out 
and build. My mom brought out a handful 
of those following the landing and my 
brothers and I started building them while 
we waited for the astronauts to step onto 
the lunar surface.

It is one of those points in my life that I can 
recall very clearly – even 50 years later.

Dolores Hill
Tuscon, Arizona 
Coordinator ALPO Meteorites 
Section

Bloomfield Hills, Mich.: I used to hand-
carry my family's bulky black-and-white TV 
to school so my classmates could watch all 
the Apollo launches. On July 20, 1969, I 

was at home with my family watching the 
TV intensely and waiting for Apollo 11 to 
land. I seem to recall that it was raining 
outside. It was incredibly exciting to think 
that far away on the Moon men from Earth 
were about to land for the first time. It was 
such a proud moment. We could feel the 
whole world cheering on the success of the 
mission and praying for the safety of all 
three astronauts. The image of Neil 
Armstrong's descent down the ladder was 
terrible and ghostly. But we didn't care. 

I traveled from Detroit to visit my childhood 
girlfriend in Chicago where we watched the 
ticker tape parade for the Apollo 11 
astronauts. We viewed it from the front of 
Marshall Fields Department Store where 
her dad worked and picked up an astronaut 
charm to commemorate the occasion. We 
were amazed that the astronauts were just a 
few feet away from us in their parade car. 
We were ecstatic!

Shortly after the Apollo 11 astronauts 
returned, my best friend's mother (a 
chemistry professor) informed us that a real 
moon rock was going to be displayed at her 
college – Lawrence Institute of Technology 
in Michigan. So we made the pilgrimage to 
see it. We waited in a long line for several 
hours for a glimpse of the special Apollo 
11 specimen. When we finally saw it, we 
commented “It is just a gray rock.” I'm not 
sure if we thought it should glow or what – 
Ha! Now I understand that the gray rock is 
a very special specimen with secrets to 
reveal, of course.

Mike Reynolds
Jacksonville, Florida 
Coordinator ALPO Eclipse 
Section, 

I became interested in astronomy and 
space as a 7-year-old due to Alan Shepard's 
suborbital flight. I hung on every mission, 
and I started looking up.

A friend's grandfather offered to take us to 
Titusville to see the launch of Apollo 11. 
This was my first in-person launch, and I 
was amazed at the number of people as 
well as the anticipation. To say the Apollo 
11 launch was exciting is an 
understatement, like trying to describe a 
Page 48 Volume 62, No. 2, Spring 2020



The Strolling Astronomer
total solar eclipse to someone who has 
never seen one.

After returning home, my family followed 
every part of the mission. I clearly 
remember sitting in our living room for the 
landing of the Eagle, and a little later those 
first ghostly steps on the Moon. As a 16-
year-old, I was so impressed by what I had 
seen that I turned to my dad and asked, 
“Can I build an observatory in the 
backyard?” Now my parents really had no 
interest in astronomy, space, or science. 
Yet my dad quickly agreed and offered his 
8x8 prefabricated toolhouse (he wanted to 
build something bigger). I announced right 
there I would name it The Michael Collins 
Observatory. I sent Collins a letter about 
the observatory and received a nice 
response from him.

A year later the roll-off roof observatory 
was complete, first featuring a 6-inch f/10 
reflector. I had ground and polished the 
mirror myself for a science fair project. I 
used this telescope for timing occultations, 
observing and photographing the Moon, 
planetary observations (including the 1972 
Mars opposition) and the November 1973 
transit of Mercury, of which I took an 8mm 
video of the transit.

In May 1974, Sky & Telescope magazine 
published an article and photo of The 
Michael Collins Observatory, entitled “An 
Observatory Made from a Prefabricated 
Toolhouse.” I was finishing my first two 
years of college, had moved out from my 
parents' home, and went to go on to build 
other observatories. But the experience I 
gained from that little toolhouse 
observatory and especially the 
observational experience and skills was the 
start of a lifetime love and dedication of 
Solar System observing.

Anthony Cook
Aberystwyth, Ceredigion, United 
Kingdom 
Coordinator ALPO Lunar 
Transient Phenomena Program

I recall being very interested in the Apollo 
missions from Apollo 8 onwards, as that 
was at Christmas-time and I was at my 
grandparents watching it on TV. Apollo 10 
I remember, too, as they did a dress 

rehearsal for landing, and came within 16 
km of the surface. The media speculated 
that they might disobey orders and land 
anyway, but they stuck to their orders. 

I recall watching the Apollo 11 landing late 
at night and my parents asked me if I 
wanted to be woken up to watch the EVA 
in the early hours of the morning UK-time. 
So I was woken up and brought downstairs 
to see some poor quality black-and-white 
pictures of Neil Armstrong getting out of 
the lunar module. At that time in the 
morning, I had great difficulties staying 
awake and as there was not a lot going on 
in the eyes of a 7-year-old, so I just headed 
back to bed after a few minutes. I didn’t 
really appreciate the interest until the next 
day at school where they brought a TV into 
where we had lunch and played a re-run of 
the event. I tried to maximize my time by 
eating my food slowly to study what was 
happening. 

Apart from Doctor Who, Star Trek and 
Thunderbirds, Apollo 11 was one of the 
main reasons I wanted to get involved in 
Space. Patrick Moore’s Moon Flight Atlas, 
and Airfix (A British plastic model kit 
company) Saturn V rocket and Lunar 
Module were soon on my shelves at home, 
and I started collecting any books or 
newspaper cuttings on any subsequent 
space missions or astronomy news item.

I never had the honour to meet any of the 
Apollo astronauts, but whilst working many 
years later at the Smithsonian’s National 
Air and Space Museum, I was lucky enough 
to see the three Apollo 11 crew members 
receive an award from Vice President Al 
Gore on the 30th Anniversary of the lunar 
landings.

Matt Will
Springfield, Illinois 
ALPO membership secretary/
treasurer

Those of us that were alive back then and 
old enough to remember have fond 
recollections of Apollo 11 and the network 
television coverage of the event that we 
watched. I am sure there will be a media 
blitz to mark the 50th anniversary of the 
Moon landing this coming July 20th that 
may or may not convey accurately what it 

was like for many of those that were not 
around at the time. 

For just about all of us, our interest in 
amateur astronomy didn't occur in a 
vacuum. There was some hook that got us 
interested in amateur astronomy. In the 
remote past, it may have been optics, 
photography, the natural sciences, a 
planetarium, science fiction or something 
else scientific or cultural. Today, I am sure 
many younger budding amateurs may have 
developed an interest in astronomy through 
computers or social media. From my 
perspective, with “big media” evolving in 
the 1960s, it was the US space program 
that planted the seed for my interest in 
amateur astronomy early on. Today, 
whenever I look at the Moon in a telescope 
with its rugged terrain and its romantically 
named features suggesting lively imagery 
on a normally dead, lifeless environment, it 
reminds me of the emotional lift and 
inspiration the Apollo project gave me.

As a youngster in the 1960s, I wasn't 
particularly well-read about the topic of 
astronomy at the time. In those days, the 
constant presence in the news of manned 
space flight and unmanned space probes 
traveling to nearby planets made you aware 
of space and the concept of astronomy. 
But looking through my older brother 
Chris' telescope at the Moon and planets at 
the time was more that just a dry scientific 
experience. I recall a sense of immediacy or 
intimacy, like I was experiencing something 
that was current with the times on a 
personal level and living in a very modern 
era.

I think many of us from that era were 
influenced or inspired by those times, 
developing a life-long interest in our 
passion of amateur astronomy, with some 
of us advancing careers in professional 
astronomy or in one of the allied sciences. 
But I know it also changed people's general 
perspective of the universe from all walks 
of life and how we look at ourselves 
collectively against the vast cosmos.
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Abstract
This report summarizes brightness and 
polarization measurements of Mars. 
That planet brightened by average 
values of 0.22 and 0.27 magnitudes in 
the J and H filters, respectively during 
the mid-2018 planet-encircling dust 
storm. It was also 0.3 magnitudes 
brighter at a central meridian longitude 
of 180° W than at 60° W during the dust 
storm. The March 2019 V-filter 
polarization values are consistent with 
those measured in 2007-2008 and 
2009-2010.

Introduction
This report summarizes brightness and 
polarization measurements of Mars made 
between January 2018 and May 2019 with 
filters having effective wavelengths of 540 
nm, 1250 nm and 1650 nm. Earlier, 
unpublished brightness and polarization 
measurements are also reported.

Two goals of this paper are to measure the 
near-infrared photometric constants of 
Mars when its southern hemisphere faces 
Earth and to measure any brightness 
changes, in near infrared light, during a 
planet-encircling dust storm. This is a 
continuation of the near-infrared study 
begun in 2014 (Schmude, 2016).

Brightness values are given in magnitudes. 
Magnitude values may be converted to units 
such as Watts/m2 through equations 
described elsewhere (Shepherd, 2017, pp. 
62-63).

Method and Materials 
An SSP-3 solid-state photometer along 
with a filter transformed to the Johnson V 
system was used in making all V-filter 
magnitude measurements. This instrument 
was attached to a 0.08 m f/5 refractor. 

The 2019 V-filter polarization 
measurements were also made with this 
instrument combination. Two Gordon 
State College students (Brian Harden and 
Tyler Prine) programmed a three-
dimensional printer and printed out a 
device that held the 0.08 m polarizer filter 
in front of the telescope. Up until this time, 
the polarization aperture was 0.03 m and, 
hence, this change increased sensitivity.

Ten 2009-2010 polarization 
measurements were made with an SSP-3 
photometer, a V-filter and a telescope/
polarizer having an aperture of 0.03 m. 
Polarization values were determined using 
the technique described in (Schmude, 
2008).

An SSP-4 photometer along with filters 
transformed to the J and H star magnitudes 
in Henden (2002) was used in making all 
near-infrared measurements. A 0.09 m 
Maksutov telescope was attached to the 
photometer in making these 
measurements. More information about the 
SSP-3 and SSP-4 photometers may be 
found elsewhere (Optec, 2005; 2012).

All brightness measurements were 
corrected for extinction and color 
transformation measurements (Hall & 
Genet, 1988). The transformation 
coefficients were −0.0345, 0.057 and 
0.006 for the V, J and H filters, 
respectively. No corrections were made to 
the polarization measurements. 

Results
Equation 1 shows how the measured 
magnitude, Mx and reduced magnitude, 
X(1, α) are related:

X(1, α) = Mx – 5 log[r Δ]                            (1)

In this equation, X is either the J or H filter, 
r is the Mars-Sun distance and Δ is the 
Mars-Earth distance. Both r and Δ are in 
astronomical units (Shepherd, 2017). The 
measured J- and H-filter reduced 
magnitudes are in Table 1 (on next page). 

An example of how to use Equation 1 is 
given elsewhere (Schmude, 2019). 

The phase coefficient describes how Mars 
darkens as its phase angle increases. One 
of the objectives of this study is to measure 
phase coefficients in the J and H filters. 
These were measured in the same way as 
in Schmude (2019). In three longitude 
intervals (40-70 ° W, 220-250 ° W and 
250-280 ° W), there is insufficient data to 
determine phase coefficients. The 
measurements are summarized and mean 
values are given in Table 2 (on page 52). 
Note that these are a little lower than 
corresponding values reported in 2014 and 
2016 (Schmude, 2016), (Schmude, 2019). 

The mean phase coefficients along with 
reduced magnitudes when the phase angle 
is between 35° and 45° were used in 
computing values of J(1, 40) and H(1, 40). 
The reduced magnitudes at a phase angle 
of 40° were computed using Equation 2:

J(1, 40) = J(1, α) – cJ × (α – 40°)               (2)

In this equation, J(1, α) is the normalized 
magnitude at phase angle α and cJ is the 
mean phase coefficient, 0.011 magnitude/
degree for the J filter. The H(1, 40) values 
were computed in a similar manner. 
Reduced magnitudes at phase angles of 
40° were computed because 57 of the 87 
measurements were made when the phase 
angle was between 35° and 45°. These 
values are plotted against the longitude of 
the central meridian and are shown in 
Figure 1A (on page 52). Mars reaches 
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 Table 1. Measured Normalized Magnitudes of Mars made with the J and H Filters

Date
Reduced 

Magnitude 
(Filter)

Date
Reduced 

Magnitude 
(Filter)

Date
Reduced 

magnitude
(Filter)

Jan. 20.49, 2018 ‒2.97 (J) Sept. 8.24, 2018 ‒2.81 (J) Dec. 5.04, 2018 ‒3.06 (H)
Jan. 20.49, 2018 ‒3.30 (H) Sept. 8.24, 2018 ‒3.06 (H) Dec. 5.16, 2018 ‒2.70 (J)
Mar. 8.46, 2018 ‒3.38 (H) Sept. 8.26, 2018 ‒2.86 (J) Dec. 5.16, 2018 ‒2.95 (H)

Mar. 14.43, 2018 ‒2.72 (J) Sept. 8.26, 2018 ‒3.21 (H) Dec. 5.19, 2018 ‒2.71 (J)
Mar. 14.43, 2018 ‒3.02 (H) Sept. 9.15, 2018 ‒3.07 (J)* Dec. 5.19, 2018 ‒3.00 (H)
Apr. 19.40, 2018 ‒2.66 (J) Sept. 9.15, 2018 ‒3.27 (H)* Dec. 12.03, 2018 ‒2.81 (J)
Apr. 19.40, 2018 ‒2.89 (H) Sept. 16.11, 2018 ‒2.86 (J) Dec. 12.03, 2018 ‒3.10 (H)
June 7.43, 2018 ‒2.92 (J) Sept. 16.11, 2018 ‒3.03 (H) Dec. 12.07, 2018 ‒2.79 (J)
June 7.43, 2018 ‒3.08 (H) Sept. 21.02, 2018 ‒2.88 (J) Dec. 12.07, 2018 ‒3.06 (H)

June 25.26, 2018 ‒3.61 (H) Sept. 21.02, 2018 ‒3.16 (H) Dec. 18.00, 2018 ‒2.82 (J)
June 25.28, 2018 ‒3.31 (J) Nov. 4.00, 2018 ‒2.84 (J) Dec. 18.00, 2018 ‒3.11 (H)
June 25.28, 2018 ‒3.67 (H) Nov. 4.00, 2018 ‒3.08 (H) Dec. 23.02, 2018 ‒2.74 (J)
July 10.14, 2018 ‒3.33 (J) Nov. 4.02, 2018 ‒2.85 (J) Dec. 23.02, 2018 ‒3.00 (H)
July 10.14, 2018 ‒3.61 (H) Nov. 4.02, 2018 ‒3.07 (H) Feb. 1.00, 2019 ‒2.68 (J)
July 10.24, 2018 ‒3.27 (J) Nov. 4.07, 2018 ‒2.78 (J) Feb. 1.00, 2019 ‒2.94 (H)
July 10.24, 2018 ‒3.57 (H) Nov. 4.07, 2018 ‒3.03 (H) Feb. 2.00, 2019 ‒2.61 (J)
July 26.12, 2018 ‒3.45 (J) Nov. 4.10, 2018 ‒2.79 (J) Feb. 2.00, 2019 ‒2.93 (H)
July 26.12, 2018 ‒3.65 (H) Nov. 4.10, 2018 ‒3.03 (H) Feb. 2.03, 2019 ‒2.64 (J)
July 26.13, 2018 ‒3.62 (H) Nov. 10.98, 2018 ‒2.86 (J) Feb. 2.03, 2019 ‒2.94 (H)
July 26.25, 2018 ‒3.36 (J) Nov. 10.98, 2018 ‒3.25 (H) Feb. 8.01, 2019 ‒2.77 (J)
July 26.25, 2018 ‒3.61 (H) Nov. 11.02, 2018 ‒2.89 (J) Feb. 8.01, 2019 ‒3.11 (H)
Aug. 5.14, 2018 ‒3.13 (J) Nov. 11.02, 2018 ‒3.15 (H) Feb. 8.05, 2019 ‒2.68 (J)
Aug. 5.14, 2018 ‒3.41 (H) Nov. 17.01, 2018 ‒2.77 (J) Feb. 8.05, 2019 ‒2.98 (H)
Aug. 15.17, 2018 ‒3.09 (J) Nov. 17.01, 2018 ‒3.00 (H) Feb. 8.08, 2019 ‒2.67 (J)
Aug. 15.17, 2018 ‒3.29 (H) Nov. 17.05, 2018 ‒2.73 (J) Feb. 8.08, 2019 ‒3.00 (H)
Aug. 24.07, 2018 ‒3.10 (J) Nov. 17.05, 2018 ‒3.01 (H) Feb. 8.11, 2019 ‒2.67 (J)
Aug. 24.07, 2018 ‒3.39 (H) Dec. 5.00, 2018 ‒2.78 (J) Feb. 8.11, 2019 ‒2.98 (H)
Aug. 26.06, 2018 ‒3.14 (J) Dec. 5.00, 2018 ‒3.04 (H) Feb. 14.03, 2019 ‒2.78 (J)
Aug. 26.06, 2018 ‒3.45 (H) Dec. 5.04, 2018 ‒2.85 (J) Feb. 14.03, 2019 ‒3.07 (H)

*large scatter in the data
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peak brightness near ~180° W and 
minimum brightness near ~60° W for both 
filters. The difference between maximum 
and minimum brightness is ~0.3 
magnitudes (or about 30%). This is similar 
to the situation in the previous two 
apparitions (Schmude, 2016), (Schmude, 
2019).

There is an outlier in Figure 1B 
corresponding to a March 8, 2018 
measurement. It was recorded at 112° W 
with a reduced magnitude of -3.38. The 
calculations were checked and looked fine. 
A Saturn measurement was made at the 
same time and it is consistent with a 
measurement made a few days later. There 
is no March 8, 2018 Mars image on the 
ALPO Japan Latest website; however, and 
images recorded by Damian Peach one day 
earlier and by Efrain Morales Rivera one 
day later reveal nothing unusual at 112° W 
except for thin white Martian clouds. An 
Earth cloud could not explain the higher 
than normal value because the comparison 
star reading was higher than normal. A 
Mars cloud could cause the unusual 
brightening but it would have had to 
dissipate within a day. Therefore, this 
measurement is a mystery.

One objective of this study is to measure 
the J and H filter brightness change during 
a planet-encircling dust storm. A planet 
encircling dust storm started in late May 
2018 (ALPO Japan Latest Mars website) 
and persisted for about three months 
(McKim, 2019). Measurements in shorter 
wavelengths are consistent with that 
planet’s brightness changing during the 
1971 (Aleksandrov and Lupishko, 1976), 
(Lupishko, 2011) and 2001 (Schmude, 
2002) planet-encircling dust storms. The 
most recent planet encircling dust storm 
caused Mars to brighten by average values 
of 0.22 and 0.27 magnitudes in the J and 
H filters, respectively. This is based on the 
June 25 and July 10, 2018 measurements. 
The brightness increase, Δmag, for the J 
filter is computed as

Δmag = Jd(1, α″) – Jnd(1, α′) ‒ cJ × (α″– α′) 
                                                               (3)

where Jnd(1, α′) is the normalized 
magnitude with no dust present at phase 
angle α′), Jd(1, α″) is the normalized 
magnitude during a planet encircling dust 
storm at phase angle α″ and cJ is the phase 

 

Figures 1A (top) and 1B (bottom). Plots of the Normalized Magnitudes in the J (top) and H 
(bottom) Filters at a Solar Phase Angle of 40°. Only points with phase angles of 35° to 45° 
are included.

 Table 2. Values of the Phase Coefficient for 2018-2019

Longitude Range (°W) CJ (Magnitude/Degree) CH (Magnitude/Degree)

10-40 0.0166 0.0154
70-100 0.0245 0.0223

100-130 0.0065 0.0061
130-160 0.0017 0.0080
160-190 0.0130 0.0153
190-220 0.0135 0.0150
280-310 ‒0.0034 0.0076
310-340 0.0143 0.0125
340-10 0.0153 0.0072
Mean 0.011 0.012

Standard deviation 0.008 0.006
Page 52                                Volume 62, No. 2, Spring 2020
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coefficient of the J filter given in Table 2 
(0.011 mag./degree). Both Jnd(1, α′) and 
Jd(1, α″) should be in the same longitude 
interval. Brightness changes in the H filter 
were measured in the same way. 
Below are four examples using Equation 3 
(on previous page), with measurements 
made on June 25, 2018 (6:07 UT) and 
September 9, 2018 (3:36 UT). The June 
25 measurement was made during a 
planet-encircling dust storm and the 
measurement made on September 9 was 
made when the atmosphere was relatively 
clear of dust. The respective reduced 
magnitude and phase angle values for the 
H filter are –3.609, 24.6° and –3.269, 
32.2°. One uses 0.012 mag./degree for 
the phase coefficient since the H filter is 
being considered; therefore:

Δmag =  –3.609 mag. –  –3.269 mag.  
– 0.012 mag./degree (24.6 degrees – 32.2 
degrees)

Δmag =  –3.609 mag. –  –3.269 mag.  
– 0.012 mag./degree (–7.6 degrees)

Δmag =  –3.609 mag. –  –3.269 mag.  
+ 0.091 mag

Δmag = –0.249 mag. or –0.25 mag

A negative Δmag value means Mars 
brightened during a dust storm.

Table 3 (on next page) summarizes V-filter 
magnitudes measured in early 2019. These 
are compared to those predicted in the 
model published by Mallama (2007). The 
results are plotted in Figure 2. Those in 
March to May are usually a little brighter 
than predicted values. The mean observed 
minus predicted value is −0.025 
magnitudes. Brightness values measured on 
January 11, 2019 are ~0.06 magnitudes 
brighter than expected. This is undoubtedly 
due to the regional dust storm imaged in 
Mare Erythraeum and nearby areas (Melka, 
2019) (ALPO Japan Latest Mars website, 
2019). The brightness values in May 2016 
are ~0.1 magnitudes brighter than those 
computed from Mallama (2007). 

Ten unpublished V-filter polarization 
measurements from 2009-2010 are shown 
in Figure 3A. These were made by the 
author using the older 0.03 m polarizer 
filter. The results are consistent with an 
angle of inversion of 22.6 degrees (the 
angle where the polarization equals zero). 

Figure 2. A graph of observed minus predicted V-filter brightness value measured in early 
2019. Predicted brightness values are computed from the model in Mallama (2007).

Figures 3A (top) and 3B (bottom). Polarization Values from Nov. 6, 2009 to May 2, 2010 
(Top graph) and March 23, 2019 to May 14, 2019 (bottom graph). These are computed in 
the same way as described in Dollfus (1961) and (Schmude, 2008). The peak wavelength 
is 540 nanometers. 
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In this fit, the polarization value was forced 
to equal 0.0 at a phase angle of 0°. 

Four polarization measurements were 
made in early 2019 when Mars was fainter 
than magnitude 1.0. These measurements 
were possible because a larger aperture 
was used (0.08 m) in 2019 compared to a 
0.03 m aperture used in 2001-2010. The 
polarization values are summarized in 
Figure 3B. The March 2019 values are 
similar to those in 2007-2008 (Schmude, 
2009) and 2009-2010.
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Abstract
More than 160 observers from over 30 
countries contributed reports, drawings, 
photometric data and over 700 high-
resolution, Earth-based images of 
Jupiter during the 2016-2016 apparition 
which are summarized here. Highlights 
include albedo features in both the 
Great Red Spot and in Oval BA along 
with the South Polar Haze Cap having 
an irregular edge. Near-infrared 
brightness measurements in the J and 
H filters are reported. Selected 
photometric constants are similar to 
those measured in the two previous 
apparitions. Two independent observers 
imaged a bright flash on Jupiter on 
March 17, 2016. The size of the 
impacting object is estimated to be 14 m 
across.

Introduction
The characteristics of Jupiter for the 
2015-2016 apparition are given in Table 
1. Belt, zone and current names and 
their abbreviations are listed in Table 2. 
Those who submitted observations, 
images or measurements of Jupiter 
either to the writer or to the ALPO 
Japan Latest Jupiter website are 
included in Table 3. I was unable to gain 
access to the website at the Arkansas Sky 
observatory and, hence, those who 
submitted observations there may not be 
in Table 3. Images located on the Assn of 
Lunar & Planetary Observers archive at 
alpo-astronomy.org serve as the basis for 
this report along with anything sent 
through the postal mail. 

There are 712 images in the 2015-2016 
Jupiter folder. They may be examined by 
going to www.alpo-astronomy.org, then 
clicking on ALPO Section Galleries near 
the top-right corner of the screen, then 
Jupiter Images and Observations and 
then Apparition 2015-2016.

This paper follows certain conventions. 
The planetographic (or zenographic) 

latitude is always used. Latitudes were 
measured from images using 
WinJUPOS. West refers to the direction 
of increasing longitude. The three 
longitude systems are described in 
(Rogers, 1995). All dates and times are 
in Universal Time (UT). Unless stated 
otherwise, all data are based on visible or 
near infrared (wavelength 0.7 to 1.0 
micrometer) light images. All methane 
band images were made in light with a 
wavelength believed to be near 0.89 m. 
In all cases the drift rate, is for the center 
of the feature. All dates, except where 
noted, are for the current apparition and, 
hence, years are not included. The writer 

To our hard-copy readers: This 
paper can be viewed in full-color in 
the online (pdf) version of this 
Journal.

All Readers
Your comments, questions, etc., about 
this report are appreciated. Please 
send them to: ken.poshedly@alpo-
astronomy.org for publication 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 (Internet connec-
tion 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:
• Magnitude of the faintest star visible 
near Jupiter when allowing for moon-
light and twilight

 Papers & Presentations
 ALPO Observations of Jupiter During the  
 2015-2016 Apparition

Table  1. Characteristics of the 2015-2016 Apparition of Jupitera

First conjunction date August 26, 2015
Opposition date March 8, 2016
Second conjunction date September 26, 2016
Brightness at opposition (stellar magnitudes) -2.5
Equatorial angular diameter at opposition 44.5 arc-seconds
Right Ascension at opposition 11h 19m
Declination at opposition 6.0° N 
Planetographic latitude of the Earth at opposition 2.1° S
Planetographic latitude of the Sun at opposition 1.8° S
a Data are from the Astronomical Almanac (2014, 2015)
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intends to report drift rates for most 
currents later. 

Disk Appearance
Figures 1 and 2 illustrate the visible-light 
appearance of Jupiter during 2015-

2016. Figure 3 shows Jupiter's 
appearance in methane band light.

Cudnik and Sweetman submitted over 
300 light intensity estimates of Jupiter's 
albedo features. These were made on the 
scale of 0 = black to 10 = white. Mean 

light intensities and standard deviations 
are summarized in Table 4.

Table 5 lists belt latitudes. The largest 
change, compared to the previous 
apparition, is the latitude shift of the 
South Polar Belt (SPB). Its northern edge 
was at 64.6° S in the current apparition 

Table  2. Names and Abbreviations of Belts and Zones on Jupiter

Belt and zone name Abbreviated
form Current name Abbreviated

form

South Polar Region SPR South Polar Current SPC

South Polar Belt SPB South South South South
Temperate Current S4TC

South South South Temperate Zone S3TZ
South South South Temperate
Current S3TC

South South Temperate Belt SSTB South South South Temperate
Current jetstream S3TC jetstream

South Temperate Zone STZ South South Temperate Current SSTC

South Temperate Belt STB South Temperate Current STC

South Tropical Zone STrZ South Temperate Belt North jetstream STBn jetstream

South Equatorial Belt SEB South Tropical Current STrC

South Equatorial Belt Zone SEBZ South Equatorial Belt Current, barges SEBC, barges

Equatorial Zone EZ South Equatorial Belt revival SEB revival

Equatorial Band EB North Equatorial Current NEC

North Equatorial Belt NEB North Intermediate Current NIC

North Tropical Zone NTrZ North Tropical Current, barges NTrC, barges

North Temperate Belt NTB North Tropical Current NTrC

North Temperate Zone NTZ North Temperate Current B NTC-B

North North Temperate Belt NNTB North Temperate Current NTC

North North Temperate Zone NNTZ North North Temperate 
Current Jetstream

NNTC 
jetstream

North North North Temperate Belt N3TB North North Temperate Current NNTC

North North North Temperate Zone N3TZ
North North North Temperate
Current N3TC

North Polar Region NPR North North North North
Temperate Current N4TC

Great Red Spot GRS North Polar Current NPC
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Table  3. Summary of Those Who Contributed Observations to this Jupiter Reporta, b

Name; location
(type of observation)

Name; location
(type of observation)

Name; location
(type of observation)

Name; location
(type of observation)

P. Abel, UK (D) I. Alamilla Esquivel, Mexico (I) P. Lemaire, France (I) R. Reitsam, Germany (I)
M. Abgarian, Belarus (I) B. Estes, USA (I) M. Lewis, UK (I) G. Rizzato, Italy (I)
M. Adachi, Japan (D, DN) M. C. Fidler, Philippines (I) M. Libert, Germany (I) J. Rogers, UK (DN, Re)
L. Aerts, Belgium (I) C. Foster, South Africa (I) O. Perez Lopez, Spain (I) K. Sasaki, Japan (I)
T. Akutsu; Philippines (I) A. Garbelina, Jr., Brazil (I) B. Macdonald, USA (I) R. Schmude, Jr.; USA (D, PP)
V. Alekseev, Russia (I) C. Go, Philippines (DN, I, v) A. Maniero, Italy (I) R. Schulz, Austria (I)

V. Amadori, Italy (I) Y. Goryachko, Belarus (I) E. Martin Ondiales, Spain (I) Science Club of Yonago National 
College of technology, Japan (I)

K. Ando, Japan (I) E. Grafton, USA (Re) E. Martinez, Spain (I) I. Sharp, UK (I)
D. Arditti, UK (I) G. Grassmann, Brazil (I) P. Maxson, USA (I) M. Smrekar, Solvenija (I)
T. Barry, Australia (DN, I, v) M. Guidi, Italy (I) F. Melillo, USA (I) J. Soldevilla, Spain (I)
G. Basti, Italy (I) K. Gulyas, Hungary (I) J. Melka, USA (I) E. Solito, USA (I)
P. Bellido, Spain (I) M. Gutmann, Austria (I) Milika-Nicholas, Australia (I, m, v) A. Soares, Brazil (v)
J. Beltran Jovani, Spain (I) H. Hashino, Japan (I) V. Mirabella, Italy (I) M. Sparrenberger, Brazil (I)
J. Berdejo, Spain (I) A. Hatanaka, Japan (I) T. Mishina, Japan (I) C. Sprianu, Romania (I)
A. Bianconi, Italy (I) R. Hill, USA (I) M. Mobberley, UK (I) G. Stelmack, Canada (I)
D. Bleser, USA (I) R. Hillebrecht, Germany (I) E. Morales Rivera, USA (I) E. Subes, France (I)
G. Bleser, USA (I) M. Hood, USA (I) K. Morozov, Belarus (I) J. Sussenbach, The Netherlands (I)
R. Bosman, The Netherlands (I) K. Horii, Japan  (I) T. Murata, Japan (I) T. Suzuki, Japan (I)
J. Boudreau, USA (I) K. Horikawa, Japan (D, TT) M. Nagase, Japan (I) M. Sweetman, USA (D, DN, I)
R. Bullen, UK (I) T. Horiuchi, Japan (I) M. Naitou, Japan (I) R. Tatum, USA (I)
J. Camarena, Spain (I) I.-J. Hwang, South Korea (I) K. Nishikawa, Japan (I) K. Tokujiro, Japan (I)
P. Casquinha; Portugal (I) T. Ikemura, Japan (I) A. Obukhov, Russia (I) C. Triana, Colombia (I)
C. Cellini, Italy (I) T. Ishibashi, Japan (I) A. Ohkuma, Japan  (I) T. Usude, Japan (I)
D. Chang, Hong Kong (I) D. Ivan, Italy (I) T. Ohsugi, Japan (I) F. Camilo Ucha, Spain (I)
E. Chappel, USA (I, m) R. Iwamasa, Japan (I) T. Okazaki, Japan (I) G. Uri, Italy (I)
R. Christensen, USA (I) D. Jackson, USA (D, DN) T. Olivetti, Thailand  (I) A. Vaccaro, Italy I)
A. Coffelt, USA (I) M. Jacquesson, France (I, m) E. Martin Ordiales, Spain (I) V. Valente, Italy (D)
L. Comolli, Italy (I) W. Jaeschke, USA (I) J. Ortega, Spain (I) G. Walker, USA (I)
F. Silva Correa, Chile (I) D. Kananovich, Belarus (I) S. Ota, Japan (I) S. Walker, USA (I)
B. Cudnik, USA (D, DN, TT) S. Kanno, Japan (I) H. Oyamada, Japan (I) J. Warell, Sweden (I)
V. da Silva, Jr., Brazil (I) M. Kardasis, Greece (I) K. Ozaki, Japan (I) A. Wesley, Australia (I)
J. L. Dauvergne, France (I) M. Kassl, Austria (D) A. Pace, Malta (I) K. Wildgoose, UK (I)
E. De Giorgio, Italy (I) J. Kazanas, Australia (I) D. Peach, UK (DN, I) J. Willingham, USA (I)
M. Delcroix, France (I) S. Kidd, UK (I) C. Pellier, France (DN, I) W. Womack, USA (DN)
V. Dumitrescu, Romania (I) D. Kolovos, Greece (I) J. Phillips, USA (I) T. Yamaguchi, Japan (I)
X. Dupont, France (I) S. Kowollik, Germany (I) M. Phillips, USA (I) A. Yamazaki, Japan (I)
P. Edwards, UK (I) T. Kumamori, Japan (I) J-J. Poupeau, France (I, v) S. Yockey, USA (I)
T. Eguchi, Japan (I) S. Kurisu, Japan (I) E. Punzo, Italy (I) S. Yoneyama, Japan (I)
H. Einaga, Japan (I, m) A. Lasala, Spain (I) S. Quaresima, Italy (I, v) T. Yoshida, Japan (I)
A. Elia, Cyprus (I) P. Lawrence, UK (I) K. Quin, USA (I, m) C. Zannelli, Italy (I)
K. Endo, Japan (I)
aType of observation: D = drawing, DN = descriptive notes, I = image, m = map, PP = photoelectric photometry,  Re = Interim report, ss = strip sketch,  
TT = transit times, v = video
bAll those who submitted images to the ALPO Japan Latest website in the Jupiter archive or to the writer are acknowledged in this table. 
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and at 62.2° N in the previous one 
(Schmude, 2018). This is a difference of 
2.4°. One other change is the South 
Equatorial Belt (SEB) width, which rose 
0.7° from 14.1° in the previous 
apparition to 14.8° in the current one. 

Table 6 lists latitudes for a few features in 
methane band light. These are similar to 
those noted during the previous 
apparition (Schmude, 2018). 

Region I: Great Red Spot
The Great Red Spot (GRS) was bright in 
methane band light. (See Figures 3B, 3E 
and 3G.) This is evidence it extended to 
higher altitudes than other cloud belts 
(Rogers, 1995). There is a small, dark 
and nearly circular spot about 2,000 km 
across on the eastern edge of the GRS in 
Figure 3E. At the time Figure 3E was 
taken, there were no large moon 
shadows transiting Jupiter (Astronomical 
Almanac, 2015). This image may also be 
seen on the ALPO website. Figure 1M 
illustrates a Galileo image of the GRS 
taken on June 26, 1996 through a filter 
with a peak wavelength of 886 nm. Dark 
streaks are visible in the GRS.

Figure 4 shows 18 images of the GRS 
taken during the apparition. Several 
albedo features within the GRS are 
visible and a few of these are discussed.

Several images show small white ovals 
(figures 4H, 4I, 4J, 4N and 4P). These 
are about 1,000 to 2,000 km across. 
Similar features appeared during early 
2015. See Figures 3I and 3M in 
Schmude (2018).

A few images (figures 4N, 4O and 4P) 
show white streaks cutting into the GRS 
on July 6, 1979 (Figure 1 N). Similar 
features were imaged by the Galileo 
spacecraft on June 26, 1996 and in the 
previous apparition (Schmude, 2018, 
figures 3M, 3O and 3Q). The writer 
believes that as the resolution of Earth-

based images improves, more GRS white 
streaks will be imaged in future years.

A third GRS albedo feature is a dark 
southern border imaged in Figures 4C, 
4F, 4I, 4L, 4N and 4P. Sweetman 
reports the GRS having a dark southern 
border on May 3, June 2 and June 9, 
2016 (see Figure 2D.) This dark border 

was also present in early 2015 
(Schmude, 2018, figures 4S an 4T).

The GRS grew 0.9 intensity units darker 
in the current apparition (Schmude, 
2018). Sweetman described it as being 
as dark as the darkest features in the 
South Equatorial Belt on June 2. Both 
Cudnik and Sweetman described the 

Table  4. Mean Intensities of Jovian Features for the 2015-2016 Apparition

Feature Intensity Standard 
Deviation Number

NPR 6.1 0.44 38
NTrZ 8.0 0.59 37
NEB 3.1 0.35 36
EZn 8.9 0.37 37
EB 7.6 0.30 21
EZs 9.0 0.39 37
SEB 3.4 0.36 37
STrZ 9.6 0.55 35
GRS 4.1 0.66 14
SPR 5.9 0.59 38

Table  5. Planetographic Latitudes of Belts on Jupiter (based on Images Made 
in Visible Wavelengths in February 2015)

Feature South Edge North Edge

South Polar Belt 68.1° S (0.9°) 64.6° S (0.9°)
South South South South 
Temperate Belt 56.6° S (0.3°) 52.9° S (1.3°)

South South Temperate Belt 46.9° S (2.0°) 35.5° S (0.5°) 
South Equatorial Belt 22.5° S (0.6°) 7.7° S (0.3°)
North Equatorial Belt 6.8° N (0.2°) 18.1° N (0.4°)
North Temperate Belt 28° N 31° N
North North Temperate Belt 35° N 37° N

Table  6. Planetographic Latitudes of Belts on Jupiter Based on Methane-Band 
Images Made at a Wavelength of 0.889 μm in February 2015

Feature South Edge North Edge

South Polar Cap ‒ 67.9° S (1.4°)
South Equatorial Belt 19.6° S (1.0°) 4.8° S (0.8°)
North Equatorial Belt 9.6° N (1.1°) 19.1° N (1.2°)
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GRS as small and dark. It has a strong 
orange-brown color in color images.

The GRS also underwent shape changes. 
It had a nearly flat southern border in 
Figure 4B, but had a nearly elliptical 
shape in Figure 4I. Furthermore, its 
major axis shifted position. (Compare 
figures 4C and 4P). Shape changes are 
also obvious in the two previous 
apparitions (Schmude, 2017 and 2018).

The mean longitude of the GRS within 
15 days of opposition (March 8, 2016) 
was 242.0° W with a standard deviation 
of 2.2°. The mean is based on 16 
measurements. The mean longitude is 
close to the predicted value of 235° W 
based on a quadratic equation reported 
elsewhere (Schmude, 2016). The mean 
latitude of the GRS was 22.6° S with a 
standard deviation of 0.81°. This value is 

based on 49 measurements. The GRS 
had respective east west and north south 
dimensions of 14.8° and 10.3° based on 
four measurements. These values are a 
bit larger than the corresponding values 
elsewhere (Rogers and Adamoli, 2016).

The mean System II drift rate of the GRS 
in 2015-2016 was 1.4 degrees/30 days, 
which is close to the value reported 
elsewhere (Rogers and Adamoli, 2016). 
The drift rate is similar to that in the 
previous apparition (Schmude, 2017). 
There may be a hint of a ~90-day 
oscillation in its longitude (see Figure 5). 
This is consistent with a previous study 
(Rogers 2008).

Region II: South Polar 
Region to the South 
Tropical Zone
Cudnik and Sweetman reported that the 
South Polar Region (SPR) was often a 
little darker than the North Polar Region 
(NPR). The difference in light intensity 
was 0.2 intensity units. Based on the 
values in Table 4, there is no statistical 
difference (t-Test for the difference 
between means) between the light 
intensity of the two Polar Regions at the 
95 % confidence level (Larson and 
Farber, 2006). 

As in the previous apparition, (Schmude, 
2018) the bright South Polar Haze Cap 
was bright in methane band images. This 
is probably a high-altitude haze since 
Jupiter's atmosphere absorbs methane 
band light (Rogers, 1995). Figure 3F 
shows an irregular edge of the bright 

Table  7. Measured Magnitudes of Jupiter in the J and H Filters During the 2015-2016 Jupiter Apparition

Date α
(degrees)

Measured
Magnitude Date α

(degrees)
Measured
Magnitude

2015 2016
Oct. 16.408 6.6 H = ‒1.461 Feb. 28.122 1.9 J = ‒2.665
Oct. 16.424 6.6 J = ‒1.971 Mar. 5.249 0.7 H = ‒2.187
Oct. 17.407 6.8 H= ‒1.486 Mar. 5.259 0.7 J = ‒2.686
Oct. 17.416 6.8 J = ‒2.005 Mar. 6.115 0.56 H = ‒2.177
Oct. 21.405 7.2 J = ‒1.957 Mar. 6.122 0.56 J = ‒2.667
Oct. 21.424 7.2 H = ‒1.491 Mar. 9.055 0.30 H = ‒2.132
Nov. 11.421 9.2 J = ‒2.073 Mar. 9.067 0.30 J = ‒2.640
Nov. 11.443 9.2 H = ‒1.579 Mar. 9.078 0.30 H = ‒2.125
Nov. 13.425 9.3 H = ‒1.609 Mar. 9.092 0.30 J = ‒2.659
Nov. 13.454 9.3 J = ‒2.110 June 21.145 10.4 J = ‒2.142
Nov. 20.421 9.8 H = ‒1.695 June 21.155 10.4 H = ‒1.628
Nov. 20.451 9.8 J = ‒2.143 June 23.092 10.3 H = ‒1.609
Dec. 15.433 10.5 H = ‒1.813 June 23.101 10.3 J = ‒2.174
Dec. 15.456 10.5 J = ‒2.314 June 30.075 10.0 J = ‒2.138

2016 July 2.066 9.9 J = ‒2.054
Feb. 7.166 5.8 H = ‒2.103 July 2.078 9.9 H = ‒1.623
Feb. 7.185 5.8 J = ‒2.612 July 8.078 9.5 J = ‒1.998
Feb. 28.110 1.9 H = ‒2.174 July 8.094 9.5 H = ‒1.539
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South Polar Haze Cap. The writer 
measured the latitudes of this feature on 
a March 16 image and found the latitude 
varied from 66.4° S at 320° W to 69.1° 
S at 340° W. At other longitudes, the 
wavy appearance of this feature is not 
visible (see figures 3D and 3G). Similar 
irregularities occurred during the two 
previous apparitions (Schmude, 2017 
and 2018). 

The South Polar Belt (SPB) was visible 
during the apparition and its latitude was 
similar to what it was in previous years. 
Figure 1J shows it well. Sweetman may 
have also noticed it (see figures 2C and 
2D).

A dark belt, which the writer has called 
the South South South South Temperate 
Belt (S4TB), was visible in many images. 
Belt latitudes follow the convention 
described elsewhere (Rogers, 1990), 
(Rogers, 1995). It was too faint to 
measure at 150° W and 210° W. The 
mean latitude at other longitudes are 
given in Table 4. A similar belt was visible 
in the previous apparition (see Schmude, 
2018, Figure 1G).

A thin zone was observed between 47° S 
and 53° S (see figures 1A and 1K). 
Rogers (1995) reports a mean latitude of 
the South South South Temperate Belt 
north (S3TBn) jet stream at 43.6° S.

A broad belt extended from 35.5° S to 
46.9° S. Some of it lies in the South 
South Temperate Region (Rogers, 
1995), but part of it extends farther 
south. 

A thin belt followed the GRS at 28.6° S 
with a thickness of about 1.5° in latitude. 
It lies within the traditional range of the 
South Temperate Belt (Rogers, 1995) 
but is less than one-third the thickness of 
that belt. Furthermore, it is only visible at 
some longitudes. Figures 1D and 1I show 

it well. It appears to start near Oval BA 
(see Figure 1I).

Figure 6 shows images of Oval BA. It 
was not as obvious as the GRS. The 
sharpest images show an orange ring 
inside of it (see figures 6C, 6D and 6E). 
Images as early as November 30 show 
the orange ring. A similar orange ring 
developed in the previous apparition 
(Schmude, 2018) and it may have 
persisted during conjunction. A 
mysterious dark feature developed just 
west of oval BA during late 2015 (see 
figures 6A and 6B). Figure 6 illustrates 
how it developed. Oval BA was less 
distinct than in the previous apparition 
largely because it lacked a dark, outer 
ring. This ring apparently grew fainter at 
the beginning of 2015 (Schmude, 2017) 
and remained faint during the current 
apparition.

Oval BA had a mean drift rate of -11.3°/
30 days. This is less negative than in the 
two previous apparitions (Schmude, 
2017 and 2018). The mean latitude of 
Oval BA was 33.0° S with a standard 
deviation of 0.77°. This value is based on 
41 measurements. 

Region III: South 
Equatorial Belt
The South Equatorial Belt (SEB) is visible 
in figures 1 and 2. Several white spots 
following the Great Red Spot are visible 
in figures 1C and 1E. They occasionally 
appeared bright in methane band images 
(see figures 3E and 3G). At some 
longitudes, the SEB appeared as either a 
double (figures 1E and 1K) or triple belt 
(figures 1A, 1C and 1G).

Region IV: Equatorial Zone 
The Equatorial Zone appeared bright 
throughout the apparition. The mean 
intensities of the south and north parts of 
this zone were 8.6 and 8.7, respectively. 
These values are similar to those in the 
two previous apparitions (Schmude, 

2017 and 2018). A faint, irregular 
equatorial band was sometimes visible. It 
may be seen in figures 1A, 1F and 2B. 
Its mean intensity, 7.1, is the same as in 
the previous apparition (Schmude, 
2018).

Region V: North Equatorial 
Belt
The difference in light intensity between 
the North Equatorial Belt (NEB) and the 
South Equatorial Belt (SEB) is statistically 
significant at the 95% confidence level. 
Therefore, the North Equatorial Belt 
(NEB) was probably the darkest belt on 
Jupiter (see figures 1B and 1D). There 
was at least one barge in the NEB near 
310° W at 16.1° N during March 2016. 
Prominent white ovals are visible at the 
north edge of the NEB in figures 1B and 
1J (left edge). This belt did not extend far 
enough north to encompass these ovals. 
The latitudes of the NEB were close to 
the mean values for 1913-1979 (Rogers, 
1995). The NEB borders in Table 4 are 
also near the mean values for 1995-
2017, which are 7.3° N (standard 
deviation = 0.7°) and 18.9° N (standard 
deviation = 1.9°). These values are based 
on the analysis reported elsewhere 
(Schmude, 2018).

Region VI: North Tropical 
Zone to the North Polar 
Region
Figures 1B and 1E show a wide zone 
north of the NEB. In Figure 1E, it 
extends from 18° N to 31° N, which 
includes the North Tropical and North 
Temperate Regions (Rogers, 1995).

A double belt is present in figures 1G and 
1H. The two components are centered 
at 30° N and 36° N on March 8, 2019 
as shown in Figure 1H. These mean 
latitudes are close to those of the North 
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Temperate and North North Temperate 
Belts (Rogers, 1995).

A thin, bright zone is visible just south of 
the North Polar Region (see figures 1C 
and 1E). It is between 38.5° N and 42° 
N, which places it in the North North 
Temperate Region (Rogers, 1995).

Although the northern limb is bright in 
methane band light, there is not a bright 
cap like what was visible in the South 
Polar Region (see Figure 3).

Photoelectric Photometry
This writer continued his near-infrared 
brightness study of Jupiter during 2015-
2016. Comparison star magnitudes are 
from Henden (2002). The procedure 
described in Hall and Genet (1988) was 
used in evaluating magnitudes. 
Secondary extinction coefficients were 
assumed to equal zero. These 
measurements are summarized in Table 
7. The reduced magnitudes (Shepard, 
2017) are computed in the same way as 
is described elsewhere (Schmude, 2018). 
They were then plotted against the phase 
angle and fit to linear equations (see 
Figure 7). The correlation coefficients for 
the J and H filters are not significant 
statistically at the 95% confidence level 
(Larson and Farber, 2006). It is 
concluded any changes in the reduced 
magnitudes for phase angles less than 

11° is small. The reduced magnitudes for 
three apparitions starting in 2013-2014 
are summarized in Table 8.

Jupiter Meteor
Gerrit Kernbauer and John McKeon 
recorded images on March 17, 2016 at 
00:18.4 UT showing a bright flash on 
Jupiter (Howell, 2016). This flash was 
probably a meteor. How large was the 
impacting object? I will attempt to answer 
this question in the following paragraph 
by scaling the Chelyabinsk meteor to the 
Jupiter event The Chelyabinsk meteor 
took place on February 15, 2013. 
Popova et al. (2013) report that it 
reached a peak brightness of magnitude -
27.3 at a distance of 100 km. The 
distance of the March 17, 2016, Jupiter 
flash was 6.65 × 108 km (JPL Horizons 
website). Therefore, the Jupiter flash was 
6.65 × 106 times farther away than 100 
km. Therefore, the Chelyabinsk event 
would have appeared much fainter if it 
had occurred on Jupiter. The 
corresponding magnitude difference, Δ 
mag, is 

Δ mag = 2.5 log[(6.65 x 106)2]                  (1)

           = 2.5 log[4.422 x 1013]

           = 34.1

Therefore, the Chelyabinsk meteor 
would have had a peak magnitude of  

-27.3 + 34.1 = 6.8 at the distance of 
Jupiter on March 17, 2016. The writer 
estimates the Jupiter meteor reached a 
peak brightness of magnitude ~4.3 or 
about 10 times the brightness of what 
the Chelyabinsk event would have been if 
it had taken place on Jupiter. (The 
Galilean satellites Europa and Ganymede 
were comparison objects for this 
brightness estimate.) It is difficult to 
estimate the size of the object that struck 
Jupiter since there are several unknowns 
including the impact speed. A reasonable 
speed would be 100 km/s, which is 
about 5 times faster than the Chelyabinsk 
meteor (Wikipedia, which cites Popova et 
al. 2013). If the fraction of kinetic energy 
converted to light were the same for the 
object that struck Chelyabinsk and 
Jupiter, the Jupiter meteor would have 
had 10 times the energy of the 
Chelyabinsk event. Since the kinetic 
energy is mass × velocity2 one may 
write:

KEj = 10 × KEc                                          (2)

where KEj is the kinetic energy of the 
object striking Jupiter, and KEc is the 
kinetic energy of the object exploding 
near Chelyabinsk. One may substitute in 
for the mass and velocity and write

mj × Vj
2 = 10 × mc × Vc

2                             (3)

Table  8. Comparison of Near-Infrared Photometric Measurements of Jupiter for Three Jupiter Apparitions

Photometric Constant
Apparition

2013-2014 2014-2015 2015-2016

Mean J(1, α) ‒9.54 ‒9.61 ‒9.58
Mean H(1, α) ‒9.07 ‒9.09 ‒9.08

Mean J – H color index ‒0.46 ‒0.52 ‒0.50
Mean V – J color index 0.19 0.23 0.18

J-filter albedoa 0.22 0.24 0.23

H-filter albedoa 0.11 0.109 0.11
aThe reduced magnitudes of the Sun are from Roddier et al. (2000) and the computation method used in computing the J and 
H filter albedos is from Mallama and Schmude (2012). 
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where mj is the mass of the object 
striking Jupiter, Vj is the velocity of the 
object striking Jupiter, mc is the mass of 
the Chelyabinsk object (1.3 x 107 kg) 
and Vc is the velocity of the object 
exploding over Chelyabinsk, which is 
19.16 km/s (Popova et al. 2013). If one 
assumes Vj = 100 km/s, one may solve 
for mj as 

mj = (10 × mc × Vc
2) ÷ Vj

2

or mj = (10 × 1.3 × 107 kg × (19.16 km/s)2) ÷ 
(100 km/s)2

mj = 4.8 × 106 kg

If one assumes a density of 3.3 g/cm3, 
the same density as the object that struck 
near Chelyabinsk, one obtains a volume 
of 1,454 m3 or a diameter of 14 m for a 
spherical shape. This estimate should be 
accurate to within a factor of three. 
Therefore, the diameter is estimated to 
be 5 – 42 m. Some of the uncertainties 
include the estimated brightness of the 
Jupiter flash, uncertainties in the 
Chelyabinsk meteor, the fraction of 
kinetic energy converted into light along 
with the speed and density of the object 
striking Jupiter.
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Figure 1. images of Jupiter made during the 2015-2016 Jupiter apparition. In all cases, south is near the top. A. Oct. 16 (13:23 UT) by P. 
Maxson, λI = 271° W, λII = 164° W; B. Nov. 9 (6:48 UT) by P. Casquinha, λI = 217° W, λII = 289° W; C. Nov. 25 (18:00.8 UT) by A. Wesley, 
λI = 272° W, λII = 219° W; D. Dec. 25 (4:08 UT) by I. Sharp, λI = 181° W, λII = 264° W; E. Jan. 13 (3:43 UT) by I. Sharp, λI = 287° W, λII = 
225° W; F. Feb. 5 (3:22 UT) by V. de Silva Junior, λI = 309° W, λII = 71° W; G. Feb. 25 (1:03.5 UT) by D. Peach, λI = 145° W, λII = 115° W; 
H.  March 8 (0:58.8 UT) by D. Peach λI = 239° W, λII = 118° W; I. March 24 (0:30.7 UT) by D. Peach, λI = 230° W, λII = 347° W; J. April 4 
(3:38 UT) by P. Maxson, λI = 282° W, λII = 314° W; K. April 30 (19:24.2 UT) by M. Smrekar, λI = 284° W, λII = 113° W; L. July 21 (7:15.3 UT) 
by A. Wesley, λI = 175° W, λII = 102° W; M. Galileo image taken in methane band light. Image credit NASA/JPL; N. Voyager 1 image taken 
on July 6, 1979. Image credit NASA.
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Figure 3. Methane band images of Jupiter made during the 2015-2016 Jupiter apparition. A. Nov. 14 (20:33 UT) by C. Go, λI = 69° W, λII = 
99° W; B. Nov. 20 (18:42.7 UT) by A. Wesley, λI = 228° W, λII = 213° W; C. Dec. 5 (20:38 UT) by C. Go, λI = 147° W, λII = 16° W; D. Jan. 11 
(19:11 UT) by C. Go, λI = 177° W, λII = 125° W; E. Feb. 20 (15:05 UT) by C. Go, λI = 228° W, λII = 232° W; F. March 14 (14:53 UT) by C. Go, 
λI = 255° W, λII = 84° W; G. May 3 (21:39.8 UT) by M. Delcroix, λI = 120° W, λII = 286° W; H. May 28 (2:33 UT) by P, Maxson, λI = 126° W, 
λII = 107° W. In all cases, south is near the top of each image.

Figure 2. Drawings of Jupiter made during the 2015-2016 Jupiter apparition. A. Feb. 13 (4:55 UT) by B. Cudnik, λI = 190° W, λII = 250° W; B. 
March 25 (3:45 UT) by B. Cudnik, λI = 146° W, λII = 255° W; C. May 3 (7:10-7:31 UT) by M. Sweetman, λI = ~317° W, λII = ~126° W; D. June 2 
(6:47-7:05 UT) by M. Sweetman, λI = ~356° W, λII = ~297° W.
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Figure 4. Images of Jupiter’s Great Red Spot for the 2015-2016 apparition. South is at the top in all images. A. Oct. 19 (13:23 UT) by P. 
Maxson; B. Oct. 31 (13:05 UT) by P. Maxson; C. Nov. 25 (18:00.8 UT) by A. Wesley; D. Nov. 29 (21:14 UT) by C. Go; E. Dec. 4 (20:25 UT) 
by C. Go; F. Dec. 27 (5:02 UT) by I. Sharp; G. Jan. 2 (19:30 UT) by C. Go; H. Jan. 4 (20:41 UT by C. Go; I. Jan. 23 (2:40 UT) by I. Sharp; J. 
Jan. 31 (8:41 UT) by D. Llewellyn; K. Feb. 12 (8:44 UT) by P. Maxson; L. Feb. 22 (16:31.8 UT) by A. Wesley; M. Mar. 1 (23:19 UT) by I. 
Sharp; N. Mar. 10 (15:30 UT) by C. Go; O. Mar. 18 (3:03.2 UT) by D. Peach; P. Mar. 25 (4:02 UT) by D. Peach; Q. Apr. 19 (19:38 UT) by M. 
Mobberley; R. May 8 (19:34.4 UT) by M. Smrekar.
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Figure 5. System II longitude of the GRS and Oval BA during the 2015-2016 apparition.
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Figure 6. Drift rates of the Great Red Spot (GRS) and Oval BA for the 2015-2016 apparition. South is at the top in all images. A. Nov. 26 
(18:35 UT) by A. Wesley; B. Feb. 23 (16:03 UT) by C. Go; C. Mar. 19 (1:18.5 UT) by D. Peach; D. Mar. 21 (2:45.6 UT) by D. Peach; E. Mar. 
26 (1:43.2 UT) by D. Peach; F. Apr. 7 (11:28.8 UT) by A. Wesley; G. Apr. 14 (2:43.3 UT) by K. Quinn; H. Apr. 19 (2:31 UT) by P. Maxson.

Figure 7. Plots of the J(1, α) (top) and H(1, α) (bottom) versus phase angle graphs for Jupiter during the 2015-2016 apparition.
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On July 7, 2019, the author acquired an 
IL (integrated light) color image of Jupiter 
(Figure 1) and compared it to another 
image (Figure 2) taken about the same 
time using a narrow-band methane (CH4) 
filter to analyze the blue features seen in 
the color image.

The blue festoons in the July 7 color 
image below are the same as the dark 
markings in Chris Go's narrow band 
methane (CH4) image of the same date 
and will be used for comparison. (See 

figures 1 and 2.) 

The festoons likely consist of gaseous 
methane clouds. CH4 absorbs red 
wavelengths of sunlight and scatters blue 
wavelengths, resulting in blue-colored 
festoons. The greater the depth of the 
methane clouds, the darker the festoon 
in the filter image. If there were no dark 
festoons in the filter image, then the blue 
color seen in Figure 1 would likely 
represent clouds of water ice. The blue 
belt is also very dark in the filter image 
where red wavelengths are absorbed and 
blue wavelengths of the gas above the 
belt are reflected. 

In the case of the south polar regions, 
the opposite is occurring. That is the 
filter response is bright rather than dark, 
indicating that this is a high-altitude haze 
with no methane present. See the graph 

of atmosphere content by altitude in 
Figure 3.

To our hard-copy readers: This 
paper can be viewed in full-color in 
the online (pdf) version of this 
Journal.

 Papers & Presentations
 An Interpretation of Recently Observed  
 Blue Features on Jupiter

Figure 1 (above left) by Jim Melka and Figure 2 (above right) by Chris Go.

Figure 3.
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By: John E. Westfall, 
Program Coordinator,  
Galilean Satellite Eclipses

Abstract
During the 2014-15 Jupiter apparition, 
three observers made 56 visual timings 
of the eclipses of Jupiter's four Galilean 
satellites - Io, Europa, Ganymede and 
Callisto. We compare the means of their 
observed eclipse disappearance and 
reappearance times with the predictions 
of the IMCCE (Institut de Méchanique 

Céleste et de Calcul des Éphémérides) 
E-5 ephemeris.

Introduction
The apparition covered here is the 37th 
observed by the ALPO Jupiter Section's 
Galilean Satellite Eclipse Timing 
Program, which conducts visual timings 
of the eclipses by Jupiter of the four 
Galilean satellites Io, Europa, Ganymede 
and Callisto. 

Our observers timed the “last speck” 
visible when a satellite entered Jupiter's 
shadow (disappearance) and the “first 
speck” visible when it emerged from 
eclipse (reappearance). Each satellite's 
mean disappearance and reappearance 
timings were then averaged to determine 
if its position corresponded to its 
ephemeris. 

(Our 1998/99 Apparition report 
described in detail our method of 
reduction; see also our most recent 
2013-2014 report [Westfall 2009, 

2020.]) We have compared our reduced 
timings with the IMCCE predictions, 
using the INPOP13C planetary theory 
and Lieske E-5 satellite theory.

Table 1 lists the pertinent dates and 
other circumstances of the 2014-15 
Apparition.

This apparition saw the Sun and Earth 
cross Jupiter's equator, giving rise to a 
series of mutual occultations and eclipses 
of the Galilean satellites (see Table 2). 
Callisto experienced eclipses by Jupiter 
throughout the apparition, while Io, 
Europa and Ganymede entered and 

EDITOR'S NOTE: John submitted 
this report before he passed away 
in July 2018. Questions or 
comments on this report should 
be directed to the ALPO Jupiter 
Section Coordinator Richard 
Schmude at 
schmude@gordonstate.edu

   All Readers
Your comments, questions, etc., 
about this report are appreciated. 
Please send them to: the author’s 
email address.

   Online Features
Left-click your mouse on:

The references in blue text to jump 
to source material or information 
about that source material (Internet 
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:

 Magnitude of the faintest star 
visible near Jupiter when allowing 
for moonlight and twilight

 Papers & Presentations
 Timing Jupiter’s Satellite Eclipses:  
 The 2014-15 Apparition

 Table 1. Circumstances of the 2014-15 Jupiter Apparition

Apparition Observing Season
Initial solar 
conjunction 2014 JUL 24, 21h First eclipse timing§ 2014 SEP 21 

(+59d)
First maximum 
phase angle

2014 NOV 13, 02h
(10.75°) Last eclipse timing§ 2015 JUN 03 (-84d)

Closest approach 
to Earth†

2015 FEB 06, 07h
(D = 45.4”) Duration 255 d

Opposition to the 
Sun*

2015 FEB 06, 18h
(δ = +16.4°)

Solar Elongation 
Range 044°W – 065°E

Second maximum 
phase angle

2015 MAY 05, 04h
(10.84°)

Sources: Meeus 2015; Astronomical 
Almanac, 2014 and 2015 editions; JPL 
HORIZONS website. Dates and times 
throughout this report are in Universal 
Time (UT).

Final solar 
conjunction 2015 AUG 26, 22h

Zenocentric latitude 
of Sun +0.96° to -0.97° * δ = Jupiter’s declination at opposition.

† D = Jupiter’s equatorial diameter in arc-
seconds.
§ In parentheses are the number of days 
after initial solar conjunction (+) or before 
final solar conjunction (-).

Zenocentric latitude 
of Earth +1.05° to -0.78°
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exited Jupiter's shadow nearly 
perpendicularly to the shadow edge.

Jupiter's high northerly declination at 
opposition favored our observers, all of 
whom were located in the Earth's 
northern hemisphere.

Observations and 
Observers
The 56 timings received for 2014-15 
brought our 37-apparition total to 
11,200 observations, and show an 
increase from the 40 received for the 
2013-14 Apparition. Table 2 gives 
descriptive statistics for the 2014-15 
observations.

There was an almost two-to-one 
imbalance between the number of 
observations made following opposition 
and of those made before. This inequality 
is understandable, given the 
inconvenience of observing after 
midnight, but the statistical significance 
of our results would be improved were 
the observations more evenly distributed.

Table 3 lists the participants in our 
program during 2014-15, with their 
nationalities, instrument apertures and 
number of timings, both short-term and 
long-term.

It is pleasing to see that all our observers 
have continued with our program for 
multiple apparitions. The contributors 
used moderate-size telescopes in the 
aperture range 6-23.5 cm. The mean 
aperture, weighted by number of 
observations, was 13.7 cm.

Timings Analysis:  
Satellite Positions
Table 4 summarizes the eclipse timings 
made in this period, with the means, 
standard errors of the means, and 
medians of the differences (“residuals”) 
between our timings and the IMCCE E-5 
ephemeris. All the residuals were 
corrected for oblique contact with 
Jupiter’s shadow at disappearance and 
reappearance, using the formula R’ = R 
cos β’, where R’ is the corrected residual, 
R the original residual, and β’ the 
zenographic latitude of the satellite 
relative to Jupiter’s shadow. This 
correction made a difference of 0 
seconds for Io, 0-1 seconds for Europa, 
0-3 seconds for Ganymede, and 0-8 
seconds for Callisto.

The individual eclipse timings made by 
our participants in 2014-15 are listed in 
Table 5.

In 2014-15, neither Io nor Ganymede 
differed significantly from the IMCCE E-5 
ephemeris. At the 5-percent level of 
significance, Europa's eclipses occurred 
an average of 8 seconds early compared 
to the ephemeris. (As in 2013-14, 
because only one disappearance timing 
was made of Callisto, we cannot estimate 
its mean position or its uncertainty and 

 Table 2. Number of Eclipse Timings, 2014-15 Apparition

Number of Timings 56
Timings before Opposition 19 (34%)
Timings after Opposition 37 (66%)
Disappearance Timings 22 (39%)
Reappearance Timings 34 (61%)

 Table 3. Participating Observers, 2014-15 Apparition

Observer and Telescope ALPO Timing 
Program Total

I.D. 
No. Name Nationality Telescope 

Aper. (cm)
Number of 

Timings (total)
Number of 
Apparitions

Number of 
Timings

1a
1b Büttner, D. Germany  6

10
7

   8 (15) 19 147

2a
2b Hays, R.H., Jr. USA (IL) 13

15
2

31 (33) 24 422

3a
3b Westfall, J. USA (CA) 12.7

23.5
3

5 (8) 34 617

Mean Number of Timings per Observer 18.7

 Table 4. Timing Residual Statistics, 2014-15 Apparition

Quanitity
Satellite

Io Europa Ganymede Callisto

Disappearances: Number of 
Timings 8 (8) 7 (7) 6 (5) 1 (1)

Disappearances: Mean +88.2 ±2.3s +87.0 ±3.4s +240.0 
±15.7s +238.0s

Disappearances: Median +87.0s +103.0s +258.0s -
Reappearances: No. of 
Timings 12 (12) 12 (12) 4 (4) 6 (5)

Reappearances: Mean -92.5 ±2.9s -103.7 ±4.9s -257.2 ±5.7s -321.8 ±16.8s
Reappearances: Median -93.0s -101.0s -260.5s -313.0s
(Disap.+Reap.)/2: Means -2.1 ±1.8s -8.3 ±3.0s * -8.6 ±8.4s -
(Disap.+Reap.)/2: Medians -1.8s -7.0s -1.2s -
Numbers of timings in parentheses are the number of timings used in the analysis after 
those with unusually large residuals (most often due to poor observing conditions) were 
omitted. * indicates a difference significant at the 5-percent level.
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 Table 5. Galilean Satellite Individual Eclipse Timings, 2014-15 Apparition

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

Io Disappearances Europa Disappearances Ganymede Disappearances
40921 13 +4 2b 100 +78 41011 26 +10 2b 000 +88 41111 53 +9 1a 220 +261
41025 19 +3 1a 100 +80 41029 30 +9 1b 001 +99 41203 53 +7 2b 000 +276
41030 19 +3 2b 000 +93 41105 32 +9 2b 000 +73 50108 34 +5 2b 000 +263
41115 21 +2 2b 000 +89 41123 33 +8 1a 000 +88 50328 5 -1 2b 001 +214
41117 21 +2 1a 100 +90 41207 32 +7 2b 010 +83 50404 9 -2 3a 000 +157
41231 16 +1 2b 000 +98 50101 25 +6 2b 000 +86 2b 101 +192
50107 14 +0 2b 100 +91 50108 21 +6 2b 000 +97 Ganymede Reappearances
50116 11 +0 2b 000 +87 Europa Reappearances 50213 9 +2 2b 001 -259

Io Reappearances 50212 5 +3 1b 002 -91 50328 48 -1 2b 000 -262
50224 9 -1 3b 000 -86 50220 11 +3 2b 001 -103 50418 54 -3 1b 000 -267
50312 15 -1 2b 000 -103 1b 102 -80 1a 000 -241
50321 17 -1 2b 000 -91 50227 16 +2 2b 000 -102 Callisto Disappearances
50322 18 -1 1b 000 -105 3b 100 -96 50426 56 -13 2b 100 +245
50328 19 -2 2b 000 -98 50306 20 +2 2b 000 -136 Callisto Reappearances
50404 20 -2 3a 000 -64 3b 000 -134 41230 28 +1 2b 200 -271
50411 21 -2 2b 000 -95 50309 22 +2 1b 001 -112 50218 27 -5 2b 000 -314

3a 100 -36 50331 31 +1 2b 100 -100 50307 58 -7 3b 100 -362
50421 21 -2 1a 001 -86 50410 33 0 1b 000 -107 2b 200 -307
50427 21 -2 2b 000 -96 50417 34 -0 1a 020 -97 50323 81 -9 1b 110 -360
50513 20 -3 2a 000 -91 50603 28 -3 2b 000 -86 50513 90 -15 2a 000 -239
50520 19 -3 3b 200 -74

Column headings: UT = Universal Time, expressed as ymmdd, where y is the last digit of the year; LD = distance of satellite from Jupiter’s 
limb in arc seconds; Lat = zenographic latitude of satellite on Jupiter’s shadow cone in degrees; ObN = observer number as in Table 3; 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. Underlined timings were excluded during analysis due to unusually large differences from the other observations, 
usually due to unfavorable observing conditions. Note that these “raw” residual values have not been corrected for oblique contact with 
Jupiter’s shadow.

 Table 6. Observed versus Predicted Mid-Event Times, Mutual Satellite Eclipses

UT Date Event Type
Predicted 

UT of 
mid-event

Comparison 
Object

Number of 
Observations 

Used

Estimated UT 
of Minimum 

Light

2015 Feb 20 J1 ec J3 00:39:10 SAO 98435 8 00:38:51

2015 Feb 27 J1 ec J3 03:35:56
SAO 98388
SAO 98418

Callisto

9
9
4

03:35:52
03:35:45
03:35:53

2015 Mar 06 J1 ec J3 06:40:28 Callisto
SAO 98387

9
5

06:40:16
06:40:18

2015 Mar 17 J3 ec J2 02:53:16 SAO 98315
SAO 98343

5
5

02:52:56
02:53:20

Event Type: J1 = Io, J2 = Europa, J3 = Ganymede, ec = eclipses.
Predicted UT: Mean of begin and end time, IMCCE 2014.
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thus cannot conclude if the satellite's 
position differed significantly from its 
ephemeris.)

Mutual Phenomena
Every six years, the Sun and Earth pass 
through Jupiter's equatorial plane and, at 
about the same time, the orbital planes of 
the Galilean satellites. This results in a 
period when the satellites are seen to 
occult and eclipse each other. Timing 
and photometry of these events provide 
valuable information on the positions of 
these bodies. In 2014-15, these 
equatorial-plane crossings occurred as 
follows: Sun 2015 Feb 05 (north-to-
south); Earth 2014 Nov 08 (north-to-
south), 2015 Apr 10 (south-to-north), 
2015 May 05 (north-to-south).

IMCCE predicted almost 500 such 
mutual eclipses and occultations to occur 
between 2014 Aug 17 and 2015 Aug 
22. Although our program normally 
studies eclipses of the satellites by Jupiter 
only, we need to acknowledge the visual 
photometry of four mutual eclipses 
submitted by a veteran satellite-eclipse 
observer, Robert H. Hays, Jr.

Mr. Hays viewed the events with a 15-cm 
Newtonian reflector, using the step 
method to estimate the brightness of the 
eclipsed satellite at several times during 
the course of each event. The writer used 
a quadratic least-squares model with the 
estimates of brightness made near mid-
event to estimate the time of minimum 
light of each event. These are compared 
with the IMCCE's predicted mid-event 
times in Table 6.

Given that they are based on visual 
brightness estimates, the close 

agreement between the separate 
minimum-light time estimates for the 
same events is remarkable. Also 
remarkable is the agreement between the 
estimates and the IMCCE predictions, 
particularly as the latter give the mid-
event times while the former give the 
times of minimum light, which are 
affected by albedo variations on the 
eclipsed satellite.

Conclusion
The analysis of our program's timings 
made during the 2014-15 Jupiter 
apparition showed that the times of 
eclipses by Jupiter of Io and Ganymede 
did not differ significantly from the 
IMCCE E-5 ephemeris, although Europa 
events averaged 8 seconds early at a 5-
percent level of significance. (Due to the 
limited number of observations we can 
make no conclusion regarding the 
agreement of Callisto's position relative 
to its ephemeris.)

We thank the observers who contributed 
timings during 2014-15.
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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; jlbaina@msn.com 
(preferred) and jbenton55@comcast.net

• Associate Executive Director; Carl 
Hergenrother, 4101 North Sunnywood 
Place, Tuscon, AZ 85749; 
chergen@lpl.arizona.edu

• 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; sanjayl@ssec.wisc.edu

• Member of the Board; Ken Poshedly, 
1741 Bruckner Ct., Snellville, GA 
30078-2784;  
ken.poshedly@alpo-astronomy.org

• Member of the Board; (Open)
• Member of the Board; Richard W. 

Schmude, Jr., 109 Tyus St., Barnesville, 
GA 30204; schmude@gordonstate.edu

• Member of the Board, Secretary/
Treasurer; Matthew Will, P.O. Box 
13456, Springfield, IL 62791-3456; 
matt.will@alpo-astronomy.org 

Publications Section
http://alpo-astronomy.org/gallery3/index.php/
Publications-Section
• Coordinator; Ken Poshedly (ALPO-

Member-Discussion e-mail group 
moderator & The Strolling Astronomer 
production); 1741 Bruckner Ct, 
Snellville, GA 30078-2784; 
ken.poshedly@alpo-astronomy.org

• Assistant Coordinator; (Editor, The 
Strolling Astronomer); Shawn Dilles, 
9517 Center St., Vienna, VA 22181; 
shawn.dilles@alpo-astronomy.org

• Assistant Coordinator (Book reviews, 
The Strolling Astronomer); Robert A. 
Garfinkle, FRAS, 32924 Monrovia St., 
Union City, CA 94587-5433; 
ragarf@earthlink.net

• Assistant Coordinator (Indexer, The 
Strolling Astronomer); Michael Mattei, 
11 Coughlin Rd., Littleton, MA 01460-
2108; micmatt@hughes.net

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

Tierra Rejada Rd., #148, Simi Valley, 
CA 93065; cometman@cometman.net 

Online Section
http://www.alpo-astronomy.org/
• Coordinator (ALPO website); Larry 

Owens, 4225 Park Brooke Trace, 
Alpharetta, GA 30022; 
larry@ceastronomy.org

• Assistant Coordinator (ALPO social 
media); Steven Siedentop, 1475 Holly 
Lake Circle; Snellville, GA 30078; 
sdsiedentop@gmail.com

• Assistant Coordinator; Theo Ramakers, 
130 Bluegrass Ct, Oxford, GA 30054; 
theo@ceastronomy.org 

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

Tierra Rejada Rd., #148, Simi Valley, 
CA 93065; cometman@cometman.net 

Observing Sections
Eclipse Section
http://www.alpo-astronomy.org/eclipseblog
• Acting Coordinator; Keith Spring, 2173 

John Hart Circle, Orange Park, FL 
32073; star.man13@hotmail.com 

Mercury/Venus Transit Section
http://www.alpo-astronomy.org/transit
• Acting Coordinator; Keith Spring, 2173 

John Hart Circle, Orange Park, FL 
32073; star.man13@hotmail.com 

Meteors Section
http://www.alpo-astronomy.org/meteor
• Coordinator; Robert D. Lunsford, 14884 

Quail Valley Way, El Cajon, CA 92021-
2227; lunro.imo.usa@cox.net

• Assistant Coordinator; Robin Gray, P.O. 
Box 547, Winnemuca, NV 89446; 
sevenvalleysent@yahoo.com

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

Planetary Laboratory, University of 

Arizona, Tucson, AZ 85721; 
dhill@lpl.arizona.edu

Comets Section
http://www.alpo-astronomy.org/comet
• Coordinator; Carl Hergenrother, 4101 

North Sunnywood Place, Tuscon, AZ 
85749; chergen@lpl.arizona.edu

• Assistant Coordinator; Gary Kronk, 153 
Samarra Estates Dr, Fenton, MO   
63026; gkronk@gmail.com

Solar Section
http://www.alpo-astronomy.org/solar
• Coordinator & Scientific Advisor; 

Richard Hill, 10130 E. King Manor Dr., 
Tucson, AZ 85730; rhill@lpl.arizona.edu

• Assistant Coordinator (new observers 
and ALPO Solar Section Online Image 
Archive contact; primary moderator 
ALPO Solar Section Yahoo email list); 
Theo Ramakers, 130 Bluegrass Ct, 
Oxford, GA 30054; 
theo@ceastronomy.org

• Assistant Coordinator; Pam Shivak, 
4225 NW 32nd St., Cape Coral, FL 
33993; pamelashivak@yahoo.com 

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

Hollow Dr., E-#16, Holtsville, NY 11742; 
frankj12@aol.com 

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; jlbaina@msn.com 
(preferred) and jbenton55@comcast.net

Lunar Section
Lunar Topographical Studies  
Program
http://moon.scopesandscapes.com/
ALPO_Lunar_Program.htm 

Lunar Selected Areas Program
http://moon.scopesandscapes.com/alpo-
sap.html 

Lunar Banded Craters Program 
http://moon.scopesandscapes.com/alpo-
bcp.htm
Volume 62, No. 2, Spring 2020 Page 73

http://www.alpo-astronomy.org/main/board.html
mailto:cometman@cometman.net
http://alpo-astronomy.org/gallery3/index.php/Publications-Section
http://www.alpo-astronomy.org/training
http://www.alpo-astronomy.org/
http://www.cometman.net/youth/
http://www.alpo-astronomy.org/solar/
http://www.alpo-astronomy.org/mercury
http://www.alpo-astronomy.org/venus
mailto:jlbaina@msn.com
http://moon.scopesandscapes.com/alpo-bcp.htm
http://moon.scopesandscapes.com/alpo-bcp.htm
mailto: jbenton55@comcast.net
chergen@lpl.arizona.edu
mailto:shawn.dilles@alpo-astronomy.org
mailto:sanjayl@ssec.wisc.edu
mailto:ragarf@earthlink.net
mailto:jlbaina@msn.com
http://www.alpo-astronomy.org/eclipseblog
http://www.alpo-astronomy.org/transit
mail to: star.man13@hotmail.com
mailto: micmatt@hughes.net
mail to: star.man13@hotmail.com
http://moon.scopesandscapes.com/ALPO_Lunar_Program.htm
mailto: theo@ceastronomy.org
mail to: rhill@lpl.arizona.edu
mail to: sdsiedentop@gmail.com
mailto: jbenton55@comcast.net
http://moon.scopesandscapes.com/alpo-sap.html
mailto:frankj12@aol.com  
mailto:ken.poshedly@alpo-astronomy.org
mailto: theo@ceastronomy.org
mailto: larry@ceastronomy.org
mailto:matt.will@alpo-astronomy.org
mail to: pamelashivak@yahoo.com
mailto:ken.poshedly@alpo-astronomy.org
http://www.alpo-astronomy.org/comet
chergen@lpl.arizona.edu
mailto:schmude@gordonstate.edu
mailto:cometman@cometman.net
mailto:gkronk@gmail.com
http://www.alpo-astronomy.org/meteor
mailto:lunro.imo.usa@cox.net
mailto:sevenvalleysent@yahoo.com
http://www.alpo-astronomy.org/meteorite
mailto:dhill@lpl.arizona.edu


The Strolling Astronomer
   ALPO Resources
    People, publications, etc., to help our members

• Acting Coordinator; David Teske, 2162 
Enon Rd., Louisville, MS 9501; 
drteske@yahoo.com

• Assistant Coordinator; Wayne Bailey, 
14120 S. Mica Place, Tucson, AZ 
85736; wayne.bailey@alpo-
astronomy.org

• Assistant Coordinator; William 
Dembowski, 219 Old Bedford Pike, 
Windber, PA 15963;  
dembowski@zone-vx.com

• Assistant Coordinator; Jerry Hubbell, 
406 Yorktown Blvd, Locust Grove, VA 
22508;  
 jerry.hubbell@alpo-astronomy.org

Lunar Domes Studies Program
• Coordinator; Raffaello Lena, Cartesio 

144 D, 00137 Rome, Italy; 
raffaello.lena@alpo-astronomy.org

• Assistant Coordinator; Jim Phillips, 101 
Bull St., Charleston, SC 29401-1712; 
thefamily90@gmail.com 

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

Oak Drive, Houston, TX 77065; 
cudnik@sbcglobal.net 

Lunar Transient Phenomena 
Program
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; 
tony.cook@alpo-astronomy.org

• Assistant Coordinator; David O. Darling, 
416 West Wilson St., Sun Prairie, WI 
53590-2114; DOD121252@aol.com

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

P.O. Box 117, Chester, GA 31012; 
rjvmd@hughes.net

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

• Assistant Coordinator; Jim Melka, 
14176 Trailtop Dr., Chesterfield, MO 
63017; jtmelka@yahoo.com

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

Organ Mesa Loop, Las Cruces, NM 
88011; fpilcher35@gmail.com

• Scientific Advisor: Alan W. Harris, 4750 
Walnut St, Suite 205, Boulder, CO 
80301; harrisaw@att.net

• Scientific Advisor; Dr. Petr Pravec, 
Ondrejov Observatory, Astronomical 
Institute, Academy of Sciences, Cz-25 
165 Ondrejov, Czech Republic; 
ppravec@asu.cas.cz 

• Asteroid Photometry Coordinator; Brian 
D. Warner, Center For Solar System 
Studies, 446 Sycamore Ave, Eaton, CO 
80615; 
brian@MinorPlanetObserver.com 

Jupiter Section
http://www.alpo-astronomy.org/jupiter 
• Section Coordinator, Apparition 

Reports; Richard W. Schmude Jr., 109 
Tyus St., Barnesville, GA 30204; 
schmude@gordonstate.edu

• Assistant Coordinator, John McAnally, 
2124 Wooded Acres, Waco, TX 76710; 
CPAJohnM@aol.com

• Assistant Coordinator, Jupiter Section 
Yahoo email list; Craig MacDougal, 821 
Settlers Road, Tampa, FL 33613; 
macdouc@verizon.net

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; ; jlbaina@msn.com 
(preferred) and jbenton55@comcast.net 

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

109 Tyus St., Barnesville, GA 30204; 
schmude@gordonstate.edu 

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

Publications 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, 
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. 
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• 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 recorders; 
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 
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: (1) The ALPO Lunar Selected 
Areas Program Handbook (hardcopy, 
$17.50). Includes full set of observing 
forms. (2) Observing forms: Send a 
SASE for a hardcopy of forms. Both the 
Handbook and individual observing 
forms are available for download (as pdf 
files) at moon.scopesandscapes.com/
alpo-sap.html. Use of observing forms 
will ensure that all requested information 
is included with observations, but are 
not required. Various lists and forms 
related to other Lunar section programs 
are also available at 
moon.scopesandscapes.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 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 
send SASE to: Wayne Bailey, 17 
Autumn Lane, Sewell, NJ 08080. 

• Venus (Benton): Introductory 
information for observing Venus, the 
comprehensive ALPO Venus 
Handbook, as well as all observing 
forms and ephemerides, can be 
conveniently downloaded as pdf files at 
no cost to ALPO members and 
individuals interested in observing 
Venus as part of our regular programs at 
http://www.alpo-astronomy.org/venus.  

• Mars: Free resources are on the ALPO 
website at www.alpo-astronomy.org . 
Click on "Mars Section" in the left 
column; then on the resulting webpage, 
look for links to resources in the right 
column including “Mars Observing 
Form”, and "Mars Links". Under “Mars 

Links”, click on "Mars Observers Cafe", 
and follow those links to The New 
“Internet Mars Observer's Handbook.” 

• 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, from the Astronomical 
League Sales, temporarily out of stock. 
(2) ALPO_Jupiter, the ALPO Jupiter 
Section e-mail network; to join, send a 
blank e-mail to ALPO_Jupiter-
subscribe@yahoogroups.com (3) 
Jupiter Observer’s Startup Kit, $3 from 
Richard Schmude, Jupiter Section 
Coordinator. 

• Saturn (Benton): Introductory 
information for observing Saturn, 
including all observing forms and 
ephemerides, can be conveniently 
downloaded as pdf files at no cost to 
ALPO members and individuals 
interested in observing Saturn as part of 
our regular programs at http://www.alpo-
astronomy.org/saturn. The former ALPO 
Saturn Handbook was replaced in 2006 
by Saturn and How to Observe It 
(authored by Julius L. Benton) and it 
can be obtained from book sellers such 
as Amazon.com.  

• Meteors: (1) The ALPO Guide to 
Watching Meteors (pamphlet). $3 per 
copy (postage & handling); check/
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 stamps, check or 
money order for first class postage to 
cover desired number of issues to 
Robert D. Lunsford, 14884 Quail Valley 
Way, El Cajon, CA 92021-2227.
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Back Issues of  
The Strolling Astronomer 
Online Issues

All issues of this Journal are available 
for downloading via the ALPO website 
with the exception of Volume 61 (2018).

All indexes have been posted except for 
volumes 9 thru 15, volumes 30 thru 33, 
then volumes 57 and later. 

The missing ones will be posted as soon 
as possible.

1. Go to alpo-astronomy.org, then click 
on the “ALPO Section Galleries” link 
near the top of the right side-bar. 

2. Next, click on the Publications 
Section icon, then click on the ALPO 
Journals icon.

3. Choose either the folder of indexes or 
the desired volume of Journals 
according to year.

4. Finally, click on the desired Journal to 
view or download.

Note that the newest four issues are 
available for downloading only by ALPO 
members. 

Hard-Copy Issues
Some hard-copy back issues listed 
below may be out of stock with no 
guarantee of availability. Issues are sold 
on a first-come, first-served basis. Back 
issues are $4 each, and $5 for the 
current issue. Discounts available on 
orders over $30. Contact Secretary/
Treasurer Matthew Will for downloading 
instructions or to order hard copies (see 
address under “Board of Directors,”):

$4 each:  
Vol. 16 (1962) Nos. 3-4
Vol. 17 (1963) Nos. 1-2
Vol. 19 (1965) Nos. 3-4
Vol. 29 (1981-83) Nos. 1-2 and 11-12
Vol. 30 (1983-84) Nos. 1-2, 7-8, 9-10
Vol. 32 (1987-88) Nos. 3-4, 10-12
Vol. 33 (1989) Nos. 10-12
Vol. 34 (1990) Nos. 1 and 3
Vol. 35 (1991) Nos. 1, 2, and 4
Vol. 36 (1992-93) Nos. 1, 2, 3, and 4
Vol. 37 (1993-94) Nos. 1, 2, 3, and 4
Vol. 38 (1994-96) Nos. 1, 2, 3, and 4 
Vol. 39 (1996-97) Nos. 1, 2, 3, and 4

Vol. 40 (1998) Nos. 2 and 3
Vol. 41 (1999) Nos. 1, 2, and 3
Vol. 42 (2000) Nos. 1 and 4
Vol. 43 (2001) Nos. 1, 2, 3, and 4 
Vol. 44 (2002) Nos. 1, 2, 3, and 4
Vol. 45 (2003) Nos. 1, 2, and 3 (no issue 
4)
Vol. 46 (2004) Nos. 1, 2, 3, and 4
Vol. 47 (2005) Nos. 1, 2, 3, and 4
Vol. 48 (2006) Nos. 1, 2, 3, and 4
Vol. 49 (2007) Nos. 1, 2, 3, and 4
Vol. 50 (2008) Nos. 1, 2, 3, and 4
Vol. 51 (2009) Nos. 1, 2, 3, and 4
Vol. 52 (2010) Nos. 1, 2, 3, and 4
Vol. 53 (2011) Nos. 1, 2, 3, and 4
Vol. 54 (2012) Nos. 1, 2, 3, and 4
Vol. 55 (2013) Nos. 1, 2, 3 and 4
Vol. 56 (2014) Nos. 1, 2, 3 and 4
Vol. 57 (2015) Nos. 1, 2, 3 and 4
Vol. 58 (2016) Nos. 1, 2, 3 and 4
Vol. 59 (2017) Nos. 1, 2, 3 and 4
Vol. 60 (2018) Nos. 1, 2, 3 and 4
Vol. 61 (2019) Nos. 1, 2, 3 and 4
Vol. 62 (2020) No. 1

$5: Vol. 62 (2020) No. 2 (current issue) 
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Now Available from Amazon and Apple Books
•  Not only showcases the phenomenal images being 

produced by today’s top amateur planetary imagers, 
but also describes the passions that drive these 
determined amateurs to spend countless hours 
(sometimes in freezing temperatures or remote 
locations) to acquire their images. 

•  Each chapter focuses on one of today’s top amateur 
imagers, including Charles Boyer, Donald Parker, 
Anthony Wesley, Christopher Go, Damian Peach, 
Robert Reeves, Thierry Legault, Alan Friedman and 
Rolf Olsen.

•  Describes the technological transition from 
yesterday’s insensitive film emulsions to today’s ultra-
sensitive CCD- and CMOS-based industrial vision 
cameras and sophisticated digital image processing 
software and how it has revolutionized amateurs’ 
ability to “freeze the seeing” and acquire ever more 
detailed portraits of our solar system neighbors. 

•  Illuminates how the World Wide Web links together 
serious amateur imagers scattered around the world.

•  Presents possible coming trends in amateur 
planetary imaging, such as the potential impact of the 
first “rent-a-scopes” devoted to planetary imaging.



Sky & Telescope

As you travel in comfort from Rome to Florence, Pisa, and Padua, 

visit some of the country’s great astronomical sites: the Vatican 

Observatory, the Galileo Museum, Arcetri Observatory, and lots 

more. Enjoy fine food, hotels, and other classic Italian treats. Ex-

tensions in Rome and Venice available.

See all S&T tours at skyandtelescope.com/astronomy-travel

Astronomy Across Italy
May 1–10, 2021

S&T’s 2020 solar eclipse cruise offers 2 

minutes, 7 seconds of totality off the 

coast of Argentina and much more: 

Chilean fjords and glaciers, the 

legendary Drake Passage, and four days 

amid Antarctica’s waters and icebergs.

skyandtelescope.com/chile2020

2020 Eclipse Cruise: Chile, Argentina,
and Antarctica

Nov. 27–Dec. 19, 2020

Join a       Astronomy Tour
Join astronomer Stephen James 

O’Meara in wildlife-rich Botswana 

for evening stargazing and daytime 

safari drives at three luxury field 

camps. Only 16 spaces available! 

Optional extension to Victoria Falls.

African Stargazing Safari
July 17–23, 2020

skyandtelescope.com/botswana2020
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African Stargazing Safari
July 17–23, 2020

Come along with Sky & Telescope to view this celestial 

spectacle in the lakes region of southern Argentina. 

Experience breathtaking vistas of the lush landscape by 

day — and the southern sky’s incomparable stars by 

night. Optional visit to the world-famous Iguazú Falls.

Total Solar Eclipse in Patagonia
December 9–18, 2020

skyandtelescope.com/argentina2020

skyandtelescope.com/italy2021
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