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Observing Programme 

 

 

 
Most people who take up observation of the Moon do so for the pleasure and 

fascination that our satellite has to offer the telescopic observer. Eventually though, 

most regular observers feel the need to put their observations on to a more systematic 

basis, and it is for those that this observing programme is intended. It aims to set out a 

programme of work that can be sustained over a period of time and that will allow 

observers not only to enhance their own understanding of the Moon, but also to 

contribute work that adds to the general body of knowledge. Of course, the days when 

the amateur was able to undertake pioneering work in the mapping of the Moon are 

long gone, and in this age of close-range satellite imaging we must be less ambitious 

and more selective in the objectives we set ourselves. Nevertheless, there is much to 

be done, and those professional lunar scientists consulted in the drawing up of this 

programme have all emphasised the importance of continued amateur observation. 

 

The work of the Lunar Section currently falls into three broad areas: 1) observation of 

lunar topographic forms and ‘permanent’ surface detail; 2) observation of transient 

events on the lunar surface, including impact flashes; and 3) observation of 

occultations and eclipses. Details of these are given below, but it is important to 

emphasise that the work of the Section constantly evolves and there are other areas of 

possible observational activity that are not detailed below, but which may come to 

prominence in the future as the interests of the Section membership and the 

technology available continue to develop. 

 

 

 

STARTING OUT IN TOPOGRAPHIC STUDY 

 
We should not overlook the importance of routine telescopic scrutiny as a way for 

new observers to learn both the techniques of observation and their own way around 

the complex geography of the lunar surface. The Moon’s appearance constantly 

changes with varying angles of incident solar illumination, and no one can properly 

know an area of the surface until they have observed, drawn or imaged it at all times 

of the lunar ‘day’. 

 

But beyond observing what an area has to offer under different conditions of lighting, 

the observer intent on undertaking serious study of the Moon will also want to 

understand how and why a particular area assumed the form it now takes, and this is 

an important exercise in self-education. Thoughtful examination of a lunar structure 

or area will usually yield clues as to how that structure or area came into being and 

how it relates to other structures nearby. To observe the Moon in this way is to move 

beyond the role of observer and towards that of interpreter, and it is surprising how 

even a basic understanding of geological forms, structures and relationships can yield 

real insights into how the lunar surface has evolved and into the sequence of events 
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that has produced the appearances before us. An important resource here is Charles A. 

Wood’s book The Modern Moon: A Personal View (Cambridge, Mass: Sky 

Publishing Corporation, 2003), which not only provides a clear introduction to the 

morphology of the lunar surface, but also takes the reader on an area-by-area 

exploration of the processes that have shaped that surface. All serious observers 

should read this book. Wood also hosts a website (http://the-moon.wikispaces.com) 

that offers a unique resource for the lunar observer and is probably the largest online 

source of information and images. It is continuously being compiled and updated, and 

the amateur can do valuable work just by contributing high-quality drawings and 

images to it. 

 

On first impression the Moon appears monochromatic, but increased familiarity will 

reveal the presence of subtle hues of colour on the lunar surface. It is a good idea for 

the new observer to look out for such variations, both visually (perhaps using 

coloured filters to enhance colour differences) and with CCD imaging. 

 

Once the observer has learned his way around the Moon and become familiar with 

lunar forms the programmes of topographic work described below may be followed 

using telescopes of moderate aperture in conjunction with either traditional methods 

of visual observation and sketching or webcam/CCD imaging. There is no doubt that 

the latter offers significant advantages in the resolution of fine detail, but the former 

offers the benefits of ‘live’ observation over a sustained period of time. Both methods 

have their (often vociferous) advocates, but the fact is that both are valuable and have 

their part to play. Advice on lunar sketching is available to members from Peter 

Grego (petermoon1@yahoo.co.uk), while Bruce Kingsley is available to help those 

needing guidance in image capture and processing (BAKINGSLEY@aol.com). It 

should be remembered that useful work may also be done on the basis of 

photographic results secured by spacecraft. The image galleries taken by the Orbiter, 

Apollo, SMART-1 and Clementine missions offer a valuable resource that serves to 

complement results achieved at the telescope. These images, along with further 

imagery and visualisation tools currently being released from more recent missions 

(Kaguya, Chandrayaan-1, LRO, etc.) do not render the amateur redundant; rather, 

they provide him with a powerful additional means of observation. 

 

 

 

1. MORE ADVANCED TOPOGRAPHIC STUDIES 

 

 

a) ‘Historical’ problems 

 
Larger telescopes available to the visual observer and the increased resolution 

afforded by modern CCD imaging give us the opportunity to revisit some of the areas 

where anomalies or changes have been reported in the past. It is important to 

emphasise that the purpose of this would not be to confirm or refute the reality of 

such anomalies/changes – it now seems clear that no significant changes in lunar 

topography have occurred for a very long time indeed. Rather, we should to try to 

establish what it is about the topography of the areas in question that might have 

given rise to suspicions of change in the first place. Systematic high-resolution 

study of such features under as many angles of illumination and libration conditions 
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as possible might contribute significantly to our understanding of selenographical 

history, if not of the Moon itself. There is an abundance of targets for such study, and 

the following list represents only a start: 

 

Linné (Schmidt’s dramatic announcement and the reported change of Linné from 

obvious crater to a small pit surrounded by a bright halo); 

 

Eratosthenes (W.H. Pickering’s observations of unusual changes in the interior of the 

crater under different angles of illumination); 

 

Aristarchus/Herodotus/Schroter’s Valley (widespread reports of glows and other 

anomalies in this intriguing area); 

 

Messier/Messier A (widespread reports of changes in the sizes and shapes of these 

two craters); 

 

Plato (widespread report of changes and glows in the interior of this crater); 

 

Cassini A (Wilkins and Moore’s ‘washbowl’ and the true nature of the interior of this 

crater); 

 

‘Twilight glows’ at the lunar cusps (first described by Schroter, but also recorded by 

modern observers). 

 

Again, it must be emphasised that the purpose of this programme is not so much to 

study the nature of lunar topography itself, but rather to understand how the interplay 

of topography and illumination conditions have created historical perceptions. Those 

who wish to contribute to this programme should familiarise themselves with the 

relevant episodes from selenographical history. The Director will advise here, but 

useful information may also be derived from histories of lunar observation such as 

William P. Sheehan and Thomas A. Dobbins, Epic Moon: A History of Lunar 

Exploration in the Age of the Telescope (Richmond, VA:Willmann-Bell, 2001). 

 

 

b) Low-light studies 

 
Spacecraft imagery has traditionally been weak in its coverage of lunar features under 

conditions of low lighting, when long shadows pose contrast problems but also reveal 

much topographical detail not otherwise seen. Careful visual and CCD observations 

of the terminator area will prove rewarding, as Mike Brown’s recent observations of a 

linear trench-like feature near Rupes Recta (Fig. 1) and Phil Morgan’s observations of 

sunset on Plato amply show. Low-light studies will also reveal useful information 

about mare wrinkle ridges, which have still not been properly catalogued. 
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Fig. 1 Linear feature running east from Rupes Recta, visible only at low illumination (image by 

Mike Brown) 

 

 

c) High-light studies 

 
Most drawings and images of lunar surface features are made when that feature is at 

or near the terminator, when the shadows cast disclose relief and add drama to the 

scene. As a result, such features are rarely observed under conditions of high sun. But 

such conditions provide another perspective and do much to reveal the presence of 

rays and albedo changes. This is a neglected area of study for both the visual and 

CCD observer, and our understanding of most surface features would benefit from 

such attention. Spacecraft imagery, especially that from Clementine, will also be 

useful here. 

 

 

d) Studies (visual and CCD) of selected areas 

 
There is much to be gained from prolonged and systematic study of certain areas 

under all angles of illumination. Many observers in the Section have their own 

projects, and the Lunar Section Circular regularly publishes such observations. It is 

most useful when these observations are directed to the clarification of a particular 

topographic problem, and recent examples have included studies of the nature of the 
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peculiar feature Polybius K (popularly known as ‘Larrieu’s dam’), the Miyamori 

‘valley’, the area around Birt and the Straight Wall, lighting anomalies within the 

crater Maurolycus, the Eastern ‘shore’ of Mare Crisium, etc. Observers should check 

recent issues of the Circular for campaigns currently under way. 

 

Also, there are still many areas of the Moon that have not yet been adequately imaged 

from Earth. The tendency of many imagers to concentrate on the Moon’s ‘star turns’, 

such as Plato, Copernicus, Tycho, Clavius, etc., means that there are many lunar 

features that need systematic high-resolution imaging. A list of such features is given 

on Charles A. Wood’s Lunar Picture of the Day website at: 

 

http://www.lpod.org/?p=80 

 

Even the ‘star turns’ are usually imaged under the same lighting (most often when the 

Moon is a convenient evening object), and high-resolution images under less familiar 

(and less convenient) lighting conditions would be valuable. 

 

 

2. STUDIES OF SPECIFIC TYPES OF FEATURE 

 

a) Banded craters 

 
Dusky radial bands within craters such as Aristarchus have been studied by amateurs 

for many decades, but we still do not understand their full significance, if any. I say if 

any because it has been argued that banding is a characteristic of the impact 

mechanism and is therefore to be found in all fresh craters, fading with age as the 

crater is subjected to ‘space weathering’ and disfigured by ejecta from later nearby 

impacts.
1
 

 

I am not sure about this for a variety of reasons. Why are larger craters not banded? Is 

it simply because they are older and more weathered? 

 

Can we establish a relationship between crater size and banding? What is the largest 

banded crater? 

 

Questions such as these need investigation, and we can do this through the careful re-

cataloguing of banded craters (including those shown on far-side imagery). An initial 

catalogue and typology of near-side banded craters was drawn up by Abineri and 

Lenham in 1955, but this work is now in need of radical updating.
2
 

 

Moreover, the association of banding with impact splashing overlooks the fact that 

many dark bands are not simply surface deposits with no relief, in the way that rays 

are. A careful examination of the shapes of interior and exterior shadows will reveal 

that in many banded craters, the interior dusky bands lie in depressed radial dykes 

(see Fig. 2).
3
 Aristarchus is the best example of this, but there are others, and we 

                                                
1 Charles A. Wood, Personal communication to the Director, 2 April 2009. See also Wood’s The 

Modern Moon: A Personal View (Cambridge, Mass: Sky Publishing Corporation, 2003), p. 168. 
2
 K.W. Abineri and A.P. Lenham, ‘Lunar Banded Craters’, J. Brit. Astr. Assoc., 65.4 (1955): 160-66. 

3
 See W.J. Leatherbarrow, ‘A Survey of Dark Lunar Radial Bands’, J. Brit. Astr. Assoc., 77.1 (1966): 

33-36. 
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should attempt to discover and catalogue such instances, with a view to establishing 

whether all categories of banded craters show this characteristic, or only certain types. 

 

 
 
Fig. 2 Shadow patterns within Kies A (observation by Nigel Longshaw) 

 

 

Radial bands and banded craters have occasionally been associated with suspected 

changes on the Moon. For example, Robert Barker in the 1940s considered that the 

bands in Aristarchus had increased in visibility over the preceding half-century. This 

seems extremely unlikely, but it is probable that the visibility of the Aristarchus bands 

varies with angle of illumination. We should investigate this. In particular, how soon 

after local sunrise do they become apparent? 

 

In our attempts to catalogue and study radial bands within craters we need to be aware 

of a likely ‘convenience bias’, i.e. a tendency to record more bands on the western 

walls of craters since these are the walls illuminated during the period between new 

and full Moon, when observing times are more convenient. Observations of features 

under afternoon and evening illumination are therefore particularly valuable. 

 

 

b) Rilles 

 
Although rilles have long been an object of telescopic scrutiny, they are still 

imperfectly understood. There are catalogues of rilles, but these are incomplete and 

inadequate, and we need a systematic study of the disposition and categorisation of 

rilles that gives accurate measurements of lengths, widths and, where possible, depths. 

Such a catalogue should also seek to classify rilles into sinuous, arcuate, linear, 

crateriform and possibly other types. Spacecraft imagery should also be scrutinised 

for small rilles not previously detected. 
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Fig. 3 Different types of rille near Triesnecker (image by Mike Brown) 

 

 

Particular attention should be paid to rilles associated with faults, especially those 

instances (e.g. near Cauchy and Burg) where a rille turns into a fault for part of its 

length.
4
 

 

Janssen contains a rare example of a rille in a highland area. Can we find others? 

 

It would also be good to have a clearer understanding of how rilles behave when they 

encounter, or are interrupted by, other features such as crater walls (e.g. de Vico A 

and the Sirsalis rille) and domes (e.g. the Birt rille). This can provide an important 

insight into the relative ages of the features concerned. 

 

 

c) Rays 

 
Bright rays are, like rilles, much viewed but little studied, and there is useful work to 

be done in properly classifying them. How long are rays and how, if at all, do their 

lengths correspond to the size of their parent craters? Are there clearly discernible 

                                                
4 See, for example, the Lunar Section Circular, vol. 46, no. 11 (November 2009), p. 1. 
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patterns of ray formation? Are rays interrupted along their lengths and, if so, how? At 

what point in the local day do rays become visible/cease to be visible? 

 

 

d) High-albedo swirls 

 
The archetypal swirl is Reiner Gamma (Fig. 4), situated in the Oceanus Procellarum, 

but there are a few others and a list may be found at: 

 

http://the-moon.wikispaces.com/swirl 

 

 

 
 
Fig. 4 Reiner Gamma (image by Damian Peach) 

 

Most swirls appear to be associated with magnetic anomalies and many are antipodal 

to relatively recent impact basins. The list on the Moon-Wiki website is almost 

certainly incomplete and there is still work to be done searching for and cataloguing 

such features. Swirls appear to be surface deposits without relief, but it might be 

worthwhile to examine their appearance under conditions of local sunrise and sunset 

and to watch how their appearance develops during a lunation. Observations using 

different coloured filters may be worth trying. 

 

e) Domes 

 
Domes have now been reasonably well catalogued and measured

5
, but one area we 

might look at is the presence of summit pits. Are these always central? Are they 

                                                
5
 See, for instance the Consolidated Lunar Dome Catalogue at: 

http://digilander.libero.it/glrgroup/images.htm 
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associated with the volcanic nature of domes, or are they the result of subsequent 

random impacts? 

 

 
 
Fig. 5 The Hortensius dome-field (image by Damian Peach). Notice how not all summit crater-pits 

are central. 

 

 

 

 

f) Floor-fractured craters 

 
In 1976 Peter Schulz published a paper on floor-fractured craters that contained an 

attempt at categorisation.
6
 The Moon-Wiki contains a partial list of such features.

7
 

Further work is needed in the cataloguing and classification of FFCs if we are to 

understand properly the forces that gave rise to them, and this is work that can be 

done by the amateur, either at the telescope or with the aid of spacecraft imagery. 

 

                                                                                                                                       
 
6
 Schultz, P. H. 1976. Floor-fractured lunar craters. The Moon. vol. 15, pp. 241-273. 

7
 http://the-moon.wikispaces.com/FFC+List 
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Fig. 6 Floor fractures in Posidonius. Here the floor is not only fractured, but also flooded and 

apparently tilted (image by Bill Leatherbarrow). 

 

 

g) Dark-haloed craters 

 
The best-known examples are to be found in Alphonsus (Fig. 7). The dark haloes 

appear to be associated with volcanic venting, but they are improperly understood. 

Once again, the aim here would be to compile an authoritative list and, if appropriate, 

a categorisation. 

 

 
 
Fig. 7 Dark-haloed craterlets in Alphonsus (image by Damian Peach) 
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h) ‘Fresh’ bright craters 

 
There is possibly a worthwhile project here involving the use of visual and CCD 

observations, as well as spacecraft image galleries. Details of local terrain are often 

obscured on photographs by the very brightness of relatively new high-albedo craters. 

We should also consider the way in which the ejecta blanket from such craters 

interacts with neighbouring topography. 

 

 

i) Moon-Mercury comparisons 

 
Data returned from MESSENGER invites interesting comparison with lunar 

topographic forms. Dave Rothery, an investigator on the MESSENGER programme, 

suggests two areas in particular that we might look at: 

 

1. Comparison of high albedo swirls on both Mercury and the Moon. 

2. Images from MESSENGER fly-bys show impact craters (tens of km in 

diameter) with curious, asymmetrically distributed patches on their floors. 

Both high-albedo and low-albedo patches have now been seen (see Fig. 8), 

and their origin is mysterious. Are they pools of impact-melt? Much later lava 

flows? Condensed ‘volatiles’ coating the regolith? Identification of lunar 

analogues of these would be instructive, including the extent (if any) to which 

the apparent albedo contrast varies with phase. 

 

 
 
Fig. 8 MESSENGER images of albedo patches in craters on Mercury (images courtesy of 

NASA/Johns Hopkins University Applied Physics Laboratory/Carnegie Institution of Washington) 

 

 

One obvious example is Schickard (Fig. 9), on which the late Keith Abineri 

did much work, but we should seek to catalogue others. 
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Fig.  9 Albedo patches in Schickard (image by Damian Peach) 

 

 

 

TRANSIENT LUNAR PHENOMENA 

An active and scientifically fruitful observational area within the Lunar Section is the 

investigation of Transient Lunar Phenomena, or TLP. There have been in excess of 

two thousand such reports over the last few centuries, mostly taking the form of 

temporary glows, colours, obscuration of detail and the occasional flash of light. Their 

nature is very contentious and some may be explained away by terrestrial atmospheric 

and telescopic optical effects. However NASA funded studies have taken place to 

search for and catalog TLP in case they relate to lunar physical processes that would 

be of interest to future surface exploration. Though to date only some TLP, mostly the 

flashes, have a satisfactory proven explanation, namely optical energy released from 

high velocity meteorite impacts. Lunar Section observing and research into TLP is 

three fold: 1) To search for and analyse meteorite impact flashes on the night side of 

the Moon using low light CCTV cameras. 2) For many past TLPs, attempt to re-

observe the same feature again under the exact (to within +/-0.5º) same illumination 

conditions in order to establish the normal appearance of the features concerned. By 

doing this we have been able to eliminate some past TLP as normal appearances of 

the surface that were unfamiliar to the observers at the time. Both visual and high 

resolution CCD observations are welcome here. 3) We are attempting to test out some 

peer-reviewed paper theories that suggest that gaseous emission or electrostatic 

levitated dust particle clouds are the cause of TLP. We do this by using CCD cameras 
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to take time lapse imagery of the Moon, or through a specialized video Moon Blink 

device, using polarizing or narrow-band interference filters – the latter are centred on 

emission lines of the expected gases that would be released during Moon quakes e.g. 

Hydrogen, Argon, Radon etc.  

For further information on the TLP programme contact Dr Tony Cook, to whom 

relevant observations should also be submitted. His contact details are: 

 

Dr Anthony Cook, Institute of Mathematical and Physical Sciences, University of 

Wales Aberystwyth, Penglais, Aberystwyth, Ceredigion, SY23 3BZ, WALES, 

UNITED KINGDOM. Email: atc@aber.ac.uk 

 

Repeat illumination TLP predictions can be found on the following website: 

http://users.aber.ac.uk/atc/tlp/tlp.htm.  

 

If you would like to join the TLP telephone alert team, please let Tony Cook know 

your phone number and how late you wish to be contacted. If in the unlikely event 

you see a TLP, please call him on his cell phone: +44 (0)798 505 5681 and he will 

alert other observers. Note when telephoning from outside the UK you must not use 

the (0). When phoning from within the UK please do not use the +44! 

 

 

LUNAR OCCULTATIONS 

 
The lunar occultations programme is currently under review in order to reflect new 

spacecraft data on limb profiles and developments in available technology. In the 

meantime observers requiring guidance are requested to contact the occultations 

coordinator, Andrew Elliot, directly (occultation@baalunarsection.org.uk). 

 

 

FURTHER PROJECTS 

 
Other observing projects are in the process of emerging at the time of writing. These 

include: 

 

1. Section participation in the MOON ZOO project, a professionally-led, online 

citizen science project designed to use LROC lunar images for the purposes of 

crater counting, formation classification, assessment of surface boulder 

density, and assessment of the scale of lunar changes. 

2. Further development of impact flash detection using computer-supported 

video imaging. 

3. The use of photometry and polarimetry for the study of the lunar regolith. 

4. The possible production of geological map sheets. 

5. Further use of spacecraft imagery and visualisation tools to complement 

telescopic work. 

 

Further details will be announced in the Lunar Section Circulars as these projects 

come on stream. 
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Finally, remember that this observing programme is intended as a guide to what might 

be done. It does not claim to be exhaustive, and members might well have projects of 

their own that are equally valuable but are not listed here. If so, please let the Director 

know so that they might be added to the programme for the benefit of other observers. 

 


