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From the Director
After the excitement in late 2009 of the discovery of water in the shaded south polar area, 2010 has started in
an extremely disappointing way for students of the Moon. The poor weather over much of the country
throughout January seriously inhibited observation by Section members (apart from Peter Grego, who seemed
to have a monopoly on the clear skies that were available!). Even more depressing was the decision by the
Obama administration to recommend the cessation of the Constellation programme and, along with it, all
plans by the U.S. to return men to the Moon in the foreseeable future. Although we could see this coming for
some time in the light of the American budget deficit, it was nevertheless a bitter disappointment when it was
announced in early February.

I was a student at the time of the Apollo Moon landings, and I can remember the excitement of being asso-
ciated with NASA’s LION network — a team of international observers tasked with the responsibility of mon-
itoring the Moon for TLP during Apollo lunar orbits. I saw nothing (apart from the gas discharge from Apollo
12s trans-lunar injection as it left earth orbit on its way to the Moon), but they were times that enriched the
imagination. I had no doubt then that a manned landing on Mars was only a decade or so down the line and
that my lifetime would see mankind reach out across the Solar System. The cancellation of the final missions
of the Apollo programme by an American President (Nixon) who saw no further political advantage in con-
tinuing them was a blow to such imaginings. Even worse has been the dearth of manned space exploration
beyond low Earth orbit ever since, notwithstanding the immense achievements of robotic flight.

Now we see it all happening again and, although one cannot ignore the political and economic realities
behind President Obama’s decision or argue against the greater cost-effectiveness of robotic exploration of
the solar system, it is difficult not to feel that an inspiring long-term opportunity has been sacrificed on the
altar of short-term expediency.

My original plan for this month’s piece had been to write something in support of Chuck Wood’s plea on
his LPOD website (9 January 2010) for amateur imagers to rise to the challenge of imaging the 35 nearside
sites of interest officially identified by NASAin the context of the LROC and Constellation programmes
(shown here). On reflection, we should still attempt
to observe those regions from Earth in the greatest
possible resolution, even if America is no longer
planning to visit them. They were chosen for their
intrinsic scientific interest and thus deserve the atten-
tion of imagers and visual observers who wish to go
beyond the usual portraits of well-known formations.
A link to the lists (divided into tiers one and two
according to priority, and containing some farside
objects) may currently be found at: 

http://the-moon.wikispaces.com/Cx35 
(although there is, of course, the possibility that this
link may be removed soon in the light of Obama’s
recommendations).

Nevertheless, despite the gloom, spring
approaches with hopefully better weather, and I wish
all Section members good seeing!

Bill Leatherbarrow
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Cloudwatch, January 2010                                       Andr ew Byntar
Observer and location Excellent Cloudy Overcast Hazy No watch

days days days days days

P. Burt (Chatham) 5 (16%) 3 (10%) 21 (68%) 2 (6%) -----
A. Bytnar (Mansfield) 6 (19%) 1 (3%) 23 (74%) 1 (3%) -----
M. Cook (Cromer) 5½ (17%) 6½ (21%) 17½ (56%) 1½ (5%) -----
K. Hall (Warrington) 7 (23%) 3 (10%) 19 (61%) 0½ (2%) 1½ (5%)
A. Heath (Nottingham) 5 (16%) 3 (10%) 23 (74%) 0 (0%) -----
J. Wrigley (Reading) 6 (19%) 7½ (24%) 17½ (56%) 0 (0%) -----

Email: ASByt@aol.com

Geoff Amery

It is with deep regret and sadness that I must report that Geoff Amery, Director of the Lunar Section
between 1978 and 1987, died on 12 February 2010 after a long illness. Geoff was a very popular
Director, who steered the Section through difficult times with great tact and competence. Right to the
end he retained an interest in Section affairs, rejoining the mailing list just over a year ago and offering
much warm support in correspondence with the present Director.

I expect that a full appreciation of Geoff’s contribution to the Section and to the BAAat large will
appear in the Journal in due course. Meanwhile, I am sure that all Section members will wish to join
me in extending our deepest sympathies to his family.

Bill Leatherbarrow

Rupes Recta and environs, imaged by Bill Leatherbarrow on 11 September at 05h 08m 51s UT, Col 173.4°.
Compare this with Mike Brown’s image of the area which featured in LSC 46, 10, p7, taken a day earlier.
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Topographical notes                                                            PeterGrego

Visual studies and observations
Since the last report in February’s LSC, lunar observational drawings and notes have been received from
Colin Ebdon (Fordham Heath, Essex, UK), Peter Grego (St Dennis, Cornwall, UK),Dale Holt (Chipping,
Hertfordshire, UK), Brian McInnerny (Poole), Phil Morgan (Tenbury Wells, Worcestershire, UK) and
Graham Sparrow (SPA member, UK). 

Observations of features in Mare Cognitum                                                                            PeterGrego
Mare Cognitum (the Known Sea) is a dark lava plain, somewhat oval in shape, measuring 330 km from
Montes Riphaeus in the northwest to its southeastern shoreline near Guericke. Mare Cognitum takes its name
from the fact that the probe Ranger 7 secured the first detailed close-up photographs of the Moon’s surface
prior to its intended crash-landing in this part of the lunar surface in July 1964. Faint streaky rays from
Copernicus, which lies more than 500 km to its north, can be traced across the mare. 

A small group of dome-like hills can be found in western Mare Cognitum at around 12°S, 25°W. Largest
of these is a teardrop-shaped hill, 20 km from north to south and 12 km wide. Unlike many other lunar domes,
it is composed of brighter material than the surrounding mare, and it can be seen under a high illumination;
a group of rounded hills to its west also have a high albedo. If they are volcanic features they post-date the
mare flooding. It is of course also possible, and per-
haps more likely, that the hills are older than the mare,
possibly the remnants of a submerged crater. 

Mare Cognitum’s southern border is marked by the
small ray crater Darney (15 km) and a scattered line of
mountains to its east. A narrow wrinkle ridge, 60 km
long, joins one of these peaks to Mons Moro, a small
mountain in the southeastern part of the mare. A num-
ber of narrow wrinkle ridges run across other parts of
the mare. At the centre of Mare Cognitum lies the little
bowl-shaped crater Kuiper (6.8 km), which shows as a
tiny bright dot under a high angle of illumination.

Several observations and images of features in this
area have recently been received. My own studies of
the area, centred on the unnamed hills at 12°S, 25°W
mentioned above, are dated 2009 April 4 (see LSC, Vol.
46, No. 9, p2) and 2010 February 23.

2010 February 23 observing notes: The observation at
right is centred on the same features as those observed
on 2009 April 4, but this observation is made to a
smaller scale. This region of Mare Cognitum contains
several unnamed hills and ridges at 12°S, 25°W. There
were three main components — the highest looking
hill at lower centre with the most prominent shadow
was flanked in the west by a lower hilly plateau, while
further east, separated from these by a narrow smooth
tract of mare lay another hilly plateau, somewhat
broader and smoother looking. To the north were two
smaller hills, while north of these was a straight section
of wrinkle ridge. Hardly the most glamorous of lunar
locations, but this observation, made under an early
morning Sun, compares well with my previous obser-
vation when the Sun was more than two degrees lower
and the features were near the morning terminator.
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Philip Withers secured this excellent CCD image of the Mare Cognitum area (south at top). Philip points
out an interesting rectangular arrangement of ridges, just south of Montes Riphaeus. The image was taken

on 2009 December 26 at 19:35 UTusing C14 SCTat f/11 and DMK 31AU03 CCD camera. Just left of
lower centre is the group of hills observed visually by Peter Grego on 2009 April 9 and 2010 February 23.
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Notes: Attention is drawn to three miscellaneous areas of interest in this region. The first is the crater Euclides D which has often
struck the observer as variable in appearance and at times is seen as a small dark dot surrounded by a thin dark ring and on other
occasions as a fairly crisply defined crater. It would be interesting to learn if other observers have noted this effect. The shallow
ridge running up to Euclides D is quite prominent under low lighting conditions and, when close to the terminator, the ground at
its western end where it adjoins Montes Riphaeus demonstrates sharp slumping, throwing into relief several sharply defined and
brilliant ‘peaks’. However, under high lighting this ridge appears just as a ray-like feature and completely flat. The collection of
features marked on the drawing as ‘mountain group’are quite interesting as they appear as a simplified ‘Rumker-like’ grouping at
times, and on this occasion as one large dome-like feature, but with a sharply defined western edge, several other dome-like shal-
low features, and two more sharply defined mountains just to the north, adjoining what appears to be a short ridge. It would be
interesting to examine a good close-up CCD image of this generally neglected area, overshadowed as it is by the striking Montes
Riphaeus. Again, under high lighting, the members of this group that are not obviously small mountain peaks, just seem to com-
prise several distinct ‘clay-coloured’markings against the darker mare floor, and exhibit no relief at all.
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Aristar chus and Herodotus                                                                                                       Phil Morgan

This observation of sunrise on Aristarchus and Herodotus was made on the evening of January 26th 2010. At
this early stage of illumination one of the most notable features is the exceptional brightness of the outer
southeast rampart of Herodotus, equalling the intense brightness of the inner western glacis of Aristarchus
itself. This is due to the fact that the outer southeast rampart of Herodotus is in fact quite a steep scarp face
and at this colongitude it catches the early morning solar rays almost’head on’. A brightness no doubt
enhanced by that fact that this scarp face has a dusting of the bright Aristarchus ray material over much of its
surface.

It is at this stage of illumination that the famous dark radial banding that runs up the inner west glacis of
Aristarchus is just becoming visible. These bands were once thought to be evidence for physical changes tak-
ing place on the lunar surface, since they were not noted until the 19th Century; Phillips famously drew them
in 1868. Since then there has been much discussion as to the true nature of these dusky bands, with a mod-
ern day interpretation being that they are due to dark anorthositic ejecta emplaced at the time of the forma-
tion of Aristarchus, some 500 million years ago.

This may indeed be so, but it is a theory that doesn’t account for the banding found on the outer slopes of
some mountains, the most well known being Alhazen Alpha. It also fails to account for the fact, as shown on
my drawing, that the bands are situated in shallow depressions, a fact noted in several other banded craters,
unless somehow the ejected dark material was more abrasive. As the shadows recede down the inner rampart
these band filled depressions become more evident, with the best views between colongitude 51 to 55
degrees.

Moving down northwards from Aristarchus several fine rilles were noted, these being the Rimae
Aristarchus. Just to the west of these is a prominent fault known as the Rupes Toscanelli. This appears to be
a dip-slip fault of similar nature to the Straight Wall, and is about 70 km in length, and was seen casting a

prominent shadow to the lower
ground to the west. 

Peter Grego notes: Walter
Goodacre claims to have discov-
ered the bands in Aristarchus in
1896, according to an interesting
paper by Barker on the subject in
Popular Astronomy, Vol. 50,
p.192. I also found this interesting
reference in Moore’s Guide to the
Moon:

‘The bands were first
described by Phillips in 1868
(though a drawing made five years
before by Lord Rosse, using his
great 72-inch telescope at Birr
Castle, in Ireland, shows them
unmistakably) [see p7], but his
observations do not seem to have
become widely known. Neison’s
book contains a long description
of Aristarchus, but makes no men-
tion of the bands, and nothing
more was heard of them until
1884, when Sheldon recorded two.
Since then, they have been grow-
ing gradually more and more con-
spicuous, and the latest charts
show eight or nine. Moreover, they
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are not structureless. They origi-
nate on the crater-floor, some way
from the base of the central moun-
tain, in darkish ‘bulbs’, and each
band is made up of a dark centre
bordered on either side by a grey-
ish streak. Bright points are often
seen on the crater-walls between
two band areas. Robert Barker,
who has spent many years study-
ing the moon and is one of
Britain’s leading authorities, has
carried out a thorough investiga-
tion of the problem, and has come
to the conclusion that the bands
have definitely become more
prominent during the last eighty
years. It is indeed hard to see how
Schroter, Madler, Lohrmann and
Schmidt could all have overlooked
them if they had been as conspicu-
ous then as now, particularly as all
four observers paid great attention
to Aristarchus and drew it fre-
quently under all conditions of
lighting.’

Bill Leatherbarr ow notes: Re.
Goodacre’s 1896 independent ‘dis-
covery’: I wonder if the 1896 March 6 date refers not to discovery of the radial bands in Aristarchus, but to
Goodacre’s apparent confirmation on that date of Porthouse and Pickering’s suggestion that the bands some-
time appear radial and sometimes parallel? The following extract from the 7th Report of the Lunar Section
(BAA Memoirs, vol. XX, pt. 3, September 1916) perhaps sheds light (Goodacre’s words): “Mr Porthouse
calls attention to an important point in connection with the dark markings on the inner E wall of Aristarchus
— he is of the opinion, and in this is supported by Prof W. H. Pickering, that these markings vary from time
to time. Sometimes they are seen as radial, that is, radiating from the centre of the floor, on other occasions
they are seen as narrow parallel bands, the earlier observers do not appear to have noticed these; now they
are, however, fairly conspicuous and not easily overlooked; the Director noted them independently 1896,
March 6, when four parallel streaks were noted.” 

More historical research is needed! I’m rapidly coming to the view that there are two different types of
crater banding: ‘surface/superficial’banding found in younger, smaller craters and probably associated with
the impact mechanism (recent Cassini images of Saturn’s moons show banding in scores of such craters), and
‘structural’banding associated with radial dykes, as in Aristarchus. But this needs more investigation.

Phil Morgan fur ther notes:The earliest depiction of the bands in Aristarchus appear to have been made by
the Fourth Earl of Rosse probably around 1863, predating Phillips drawing and description of 1868. Phillips
and Rosse had close connections of course, so perhaps not surprising they should note similar features. Chuck
Wood covered the matter on his LPOD site 1 March 2007. However the banded nature does not appear to
have figured much in the literature until Sheldon’s observations reported in the LS Memoirs. Goodacre’s
‘claim’ comes from the LS MemoirNumber 4 and suggests the bands do not ‘... appear to be previously
recorded’, he dates his observation to 1896 March 6. However Sheldon’s observations predate Goodacre’s as
they were reported in the memoirs giving dates of 1891 and 1892, so one would assume Goodacre would have
been aware of these previous observations. Krieger of course indicates the bands in Aristarchus but his draw-

Aristarchus, Herodotus and Vallis Schroteri, by Lord Rosse, 1863.
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ings were dated 1897 and 1898. T.
G. Elger has a nice drawing of
Aristarchus and Herodotus in The
English Mechanic1884 on which
he indicates the interior shadows
of Aristarchus encroaching onto
the base of the crater wall. The
typical aspect under such lighting
conditions, the ‘shadow projec-
tions’ indicating the position of the
bands, much as Phil shows them
on his drawing. Elger however
does not indicate or mention the
presence of bands. He does how-
ever mention a drawing in a previ-
ous issue of The English Mechanic
of the same region by Casimir
Marie Gaudibert (1823-1901).
Gaudibert was a Protestant clergy-

man of Vaison, France, who accord-
ing to Sheehan and Dobbins in Epic Moonwas ‘... undoubtedly the most active student of the Moon outside
England at the time’, he was one of the founders of the Society Astrononomique de France. Using an eight
and a half inch Newtonian he ‘almost exclusively’observed the Moon and many of his drawings were pub-
lished in L’Astronomieand The English Mechanic. Gaudibert produced a map of the Moon in 1887. Under
the direction of Camille Flammarion, Emile Bertaux subsequently produced a globe of the Moon based on
Gaudibert’s lunar map. Gaudibert’s drawing of the Aristarchus region appeared in The English Mechanic,
Number 2407, 12 May 1911, a copy of which was given to me by Richard Baum [featured above]. His draw-
ing was submitted by H. Watson (Col.) in response to one correspondent who ‘... could not see the radial
streaks on the east wall of Aristarchus, as spread out, as are given by Herr Krieger, and Mr. Goodacre’. In his
accompanying letter Watson indicates the drawing of Aristarchus is by ‘... that able selenographer
M.Gaudibert’. He further adds that the drawing was made ‘... nearly 40 years ago, so will not, probably, have
been seen by the present generation’. This would suggest Gaudibert’s observation was made around 1860,
possibly predating the Philips and Rosse drawings, at the very least Gaudibert’s drawing would have been
contemporary with others made in that period. Watson’s letter also reproduces the notes made by Gaudibert

in relation to his drawing of
Aristarchus upon which vari-
ous features are numerically
referenced. He simply refers
to the bands on the crater wall
as ‘numbers 6, 7, 8, dark por-
tions of the slope’.

Left: The interior of
Aristarchus is very bright,

and CCD images often fail to
show more subtle shading
amid bright areas. Visual

observers, too, may be daz-
zled by the high albedo and
overlook the bands. In this
image by Dave Finnigan,

taken on 2010 January 26 at
21:38 UT, the shadow bands

in are not visible. Ed.

Aristarchus, Herodotus and Vallis Schroteri, by Gaudibert, circa1860.
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Timing sunrises and sunsets at lunarfeatures                                                             DietmarBüttner

Sketches and timings of reappearing and disappearing sunlit peaks during sunset or sunrise may provide use-
ful informations on the height and on the shape of particular features on the Moon. 

Recent articles by Peter Grego (LSC, Vol. 47, No. 2, Feb 2010, p.3-4) and by myself (TNM, Vol. 18, No.
1, Oct 2009, p.12) have shown that drawings made around sunrise or sunset and separated by only a few min-
utes from each other may reveal considerable changes at sunlit peaks. Furthermore, Bill Leatherbarrow and
Phil Morgan have pointed out the value of such observations for confirming or improving the Moon’s Digital
Elevation Model (DEM) derived from Kaguya data (LSC, Vol. 47, No. 2, Feb 2010, p.1 and 7). During the
last years I’ve recorded a number of observation sequences covering reappearances or disappearances of sun-
lit peaks (see for example crater Copernicus in TNM, Vol. 18, No. 1, Oct 2009, p.12). 

The following is an outline of some of my experiences with these kinds of observations. Generally, the
method described may be used for all objects with a reasonable height difference compared to the surround-
ing terrain. Best suited are crater rims and objects inside craters because they allow an easy reference con-
cerning their positions. This is important for identifying the observed feature correctly in the process of eval-
uating the observations. Also any sunlit peak of a mountain or single hill is suitable, again as far as it can be
identified. Small groups of peaks (e.g.central peaks of a crater) are ideal objects as they provide a good ref-
erence to each other. This kind of observation is ideal for visual observers. It requires a minimum effort and
small telescopes from 60 mm aperture onwards are useable. 

The most simple method is to follow the object lighting up or fading out and to note the time at the
moment it becomes visible or invisible. I advise making sketches, as they are much better suited to represent
the position, size and shape of the sunlit peaks concerned than verbal descriptions. Line drawings are quite
sufficient. Of course, if a different illumination of some areas is important you may sketch their outlines and
estimate their intensities as usual. But the essential subjects of the sketches are the sunlit peaks that are visi-
ble while the surrounding terrain is in darkness. Such sketches can be made easily with pencil on white paper
or cardboard, i.e. reversed black and white. It is not necessary to sketch the sunlit peaks as white dots agan-
ist a black shadow, even if this of course does provide a more realistic impression of the scene. Remember,
the aim is only to record the visibility of the particular objects (eventually together with their shapes and sizes)
at a given moment.

It is useful to make sequences of sketches, each one perhaps 15 to 30 minutes apart. This gives a good
visual impression of what changes as the time progresses. Alternatively, the observer can use a single sketch
made at the start of the observation, adding any new sunlit peak which appears (or mark any disappeared
peak) together with the corresponding time. This, however, may be somewhat confusing at the telescope,
especially in case of a more complex grouping of peaks. Besides, the disadvantage of the latter method is the
difficulty in recording the changing shapes of objects, say if some separate bright points merge into one sin-
gle item during sunrise (and vice versaduring sunset). Perhaps it’s best to try a combination of both methods.

According to my experience it is better to choose a selection of suitable objects at the beginning of an
observing session at the telescope rather than to concentrate on just one target of interest which may be
observeable under favourable conditions perhaps only after many months. Additionally, an in situ decision
lets you to observe any interesting objects which would not have been considered otherwise. As making one
particular sketch for a given object takes just a few minutes, observations of several objects during the same
session can be done in sequences repeating several times. Using this method a good coverage of perhaps three
ore more objects can be achieved during the observing session.

The evaluation of such observations need not necessarily be done by the observer, but it may interest those
who like dealing with numbers. The aim is to compute the elevation of the Sun at the particular lunar feature
for the moment of reappearance from or disappearance into shadow. From this the object’s linear height above
the Moo’ns mean globe can be deduced easily by a simple formula. In fact, things may be a little more com-
plicated if the Sun’s light is blocked by any other object nearby, but this, however, is best not discussed here.

Of course, the sketches don’t represent the exact moment of reappearance or disappearance, but this
moment can be estimated from the two neighbouring sketches with a reasonably good accuracy, say 10 min-
utes. In either case, the exact moment depends on the aperture of the telescope and on observing conditions
as well as on the observer. Finally, it should be noted that a valuable treasure of good observations (drawings
and photos) covering sunlit peaks already exists in the archives. They should, of course, be included in the
evaluation to check or to improve the lunar digital elevation models.



A short note on a singulardrawing of Copernicus                                                        Nigel Longshaw

In the introduction to his Portfolio of Lunar
DrawingsHarold Hill writes: ‘....familiar objects
such as Aristarchus, Copernicus Plato and
Theophilus, to mention a few, do not feature in
these pages... because formations such as these
were singled out for special study by earlier gen-
erations of observers’. Indeed these more familiar
formations were omitted in favour of features
which held special interest for the author, and it is
true to say that in the case of features such as
Plato and Aristarchus little could have been
included in the Portfolio which might have added
to the already voluminous observational material
relating to these features. 

In private correspondence with Harold Hill it
was evident that Theophilus also featured in his
extensive selenographical record, yet he never
mentioned singling out Copernicus for special
study. In fact this majestic feature, ‘... the
monarch of the lunar ring-mountains’as T.G. Elger referred to the crater in his book The Moon(1895), sel-
dom seems to be the subject of detailed and sustained examination by amateur observers. This is hardly sur-
prising to anyone who has been confronted, even at the eyepiece of a small telescope, by the unfolding spec-
tacle of Copernicus either under raking light or when shadows have retreated to reveal the myriad of tiny
details in and around the formation. The crater remains one, if not the most impressive formation on the sur-
face of the Moon, and not one easily tackled with pencil and paper.

The fine images of Copernicus we are often treated to in the pages of the Circular lay bare the craters
details in all their rugged glory and demonstrate the power of modern day imaging techniques and telescopes.
In the past of course such equipment could only have been an inconceivable dream to those amateurs whose
only means of recording what they saw in the eyepiece was via their own interpretations conveyed to paper
during an observing session. Despite these apparent handicaps many amateur selenographers attempted to
depict Copernicus to the best of their abilities. Such depictions might be viewed today as simple caricatures
of reality as the complex details of the feature are transferred to paper, impossible to convey anything more
than the generalities of the eyepiece impression. 

Despite the apparent difficulties in depicting the feature astronomical literature of the late 19th and early
20th Centuries is littered with depictions of Copernicus, good bad and indifferent, yet all hold a particular fas-
cination as they convey not only an overall impression of the formation but carry with them the ‘signature’
of the observer. Unlike modern CCD images, cold and calculated in their depictions, one often comes across
drawings of Copernicus which apparently convey subtle differences of interpretation. These differences not
only manifest themselves in differing illumination or instrument used, but like any artistic rendition; they con-
vey something of the person who created them, an unwritten signature if you like which will stand the test of
time more than any CCD image ever will.

I find it fascinating to be able to attribute a certain observer to a particular drawing. Harold Hill was men-
tioned at the beginning of this piece; there can be few readers of this Circular who could not pick out one of
Harold’s lunar drawings. Likewise one could hardly mistake a drawing by say T.G. Elger, for one made by
H.P. Wilkins. Yet these are the more widely published and better know selenographers of the past 100 years,
what about some of the less well know and infrequent contributors?

One of the main outlets for publication of observational notes and drawings in the past was The English
Mechanic, where one can often find drawings of the Moon made by amateur astronomers using relatively
simple equipment. Letters and observing notes often accompany these drawings, sparking interest and con-
tributions followed with further drawings and notes. In many cases the accompanying letters often simply car-
ried the writer’s initials; it is difficult in a great many instances to indentify individuals from these initials.

Drawing of Copernicus by ‘O.J.O.’from The English
Mechanic and World of Science, September 2, 1910,

Vol. XCII , number 2371, p.112. 
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I recently came across one such correspondent who’s letter was initialled ‘O.J.O.’accompanied by a fine
drawing of Copernicus. The letter begins: ‘In view of the interest taken at present in the above wonderful
object [Copernicus] I send you herewith a drawing made on May 18th [1910] at 10.35 with a power 180 on
a 3 inch refractor’ wrote ‘O.J.O.’. After describing various features around Copernicus he goes on to say
‘Copernicus himself offered so much detail that I felt quite incapable of doing anything like justice to it’.
Many of us can empathize with this statement! Even so after examining his drawing I feel he made a pretty
good job of depicting the generalities of the region.

So is it possible to identify ‘O.J.O.’and put a name, and perhaps a face to this splendid little drawing of
Copernicus? The foot of his letter simply carries the word ‘Abergavenny’. There were many amateur
astronomers working in Wales in this period, many of who were recorded in J. Silas Evans (1864-1953) Welsh
language book Astronomy and Astronomerspublished in 1923. I am fortunate to own a copy of this work and
thanks to the translation by Bryn Jones of the relevant chapter from the book which contains short biogra-
phies of Welsh astronomers I was able to identify one ‘Owen John Owen’. According to Silas Evans he is
noted as living in Abergavenny: ‘Born in Dolgellau, 1867. He stands highly as a choral conductor, a man of
literature, an evangelist and as an astronomer. Much of his work as an observer of comets, the planets and the
Moon have appeared in The English Mechanic’. This is undoubtedly our ‘O.J.O’. Fortunately there is a rather
nice photograph of Mr. Owen which accompanies his short biography in Evans’book. He is shown proudly
standing I what I assume to be his
garden, alongside his telescope,
there appears to be an erecting
prism (or as Peter Grego pointed
out perhaps a Herschel wedge) fit-
ted to the telescope and he can be
seen holding an eyepiece in his
right hand. 

Here then we have an attractive
little depiction of one of the most
difficult features to draw on the
face of the Moon, we know who
made the observation and where he
lived. We even have a picture of the
man, probably taken in the very
location and alongside the very
instrument used to make the obser-
vation. Having now had the oppor-
tunity to study his little drawing of
Copernicus in detail we could prob-
ably also have a pretty good crack
at identifying another drawing by
‘O.J.O’ even if it carried no signa-
ture — how many CCD images
could we say that of in the future?

The material for this short note
was collated whilst researching
another contributor to The English
Mechanic who also resided in
Abergavenny. In a follow up letter
this correspondent wrote: ‘I much
value ‘O.J.O.’s words of praise in
letter 109, for he was my teacher —
and still is my master — in astron-
omy’.

Portrait of Owen John Owen
from Seryddiaeth a Seryddwyr
(Astronomy and Astronomers)

by the Rev. J.Silas Evans,
1923, p. 292.
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Western Mare Tranquillitatis, Arago and Rima Ariadaeus                                                      PeterGrego

Western Mare Tranquillitatis is exceptionally interesting, although the features of most interest may not be
very obvious to the casual viewer. Under a high Sun, the mare is broken into a number of well-defined units
of different albedo. Under a low angle of illumination, a network of low wrinkle ridges measuring more than
300 km from north to south, converges on a central, roughly circular system of ridges called Lamont (75 km).
Unique on the Moon, Lamont is best observed when it is near the 5 day old terminator, illuminated by a ris-
ing Sun. Arago (26 km), a crater with a prominent mountain spine on its northern floor, lies just northwest of
Lamont, and two large knobbly domes — Arago Alpha and Arago Beta — lie north and west of Arago respec-
tively. A system of fine parallel rilles lies near to the mare’s western border, including the widely separated
duo of Rimae Maclear, the parallel trio of Rimae Sosigenes and the components of Rimae Ritter near the
crater duo of Ritter (31 km) and Sabine (30 km) in the southwest corner of the mare, near the site of Statio
Tranquillitatis (Tranquillity Base); here, three very small craters, Aldrin (3.4 km), Collins (2.4 km) and
Armstrong (4.6 km) — the only lunar features named after living people — can be seen, but they require a
low Sun and good seeing to resolve.

Rima Ariadaeus runs east across the undulating terrain between Agrippa and Julius Caesar to meet with
the border of Mare Tranquillitatis to the east. 220 km long, and in places 9 km wide, it is one of the Moon’s
most impressive linear rilles. Its path is interrupted in a number of places, notably by a large mountain spur
that protrudes from the bowl-shaped crater Silberschlag (13 km). Rima Ariadaeus would be more prominent
were it angled more favourably to the Sun. The little double crater Ariadaeus (11 km) after which it is named,
is located at its far eastern end, on the shore of Mare Tranquillitatis. 

Rima Ariadaeus, imaged by Bill Leatherbarrow using an OMC300 on 2010 February 20 at 17h 47m 44s
UT, Col. 351.8°. Arago can be seen near the upper left corner.
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Arago, Arago Alpha and Beta
2010 February 19
A two sketch study of sunrise
over western Mare Tranquillitatis
and the Arago, domes Arago
Alpha and Arago Beta, and
Manners. The first observational
sketch, made between 18:20 and
18:45 UT, took in the area around
Arago to the terminator, but did
not extend to Manners. It became
clear as the session progressed
that as features began to emerge
from beyond the morning termi-
nator a second observational
sketch needed to be made to a
smaller scale to include these,
plus Manners to the south of
Arago. Arago’s interior was
almost completely in shadow,
apart from the upper slopes of its
inner western wall. A number of
wrinkle ridges could be seen
around Arago — those to its east
are part of the Lamont formation.
Shadow from Arago stretched
west to the eastern slopes of Arago Beta, and Arago Beta cast a
triangular shadow towards the terminator. In the second part of
the session a number of areas beyond the terminator were catch-
ing sunlight — these were around the area of Ariadaeus and
Ariadaeus E, and further north Sosigenes A.

Arago, Arago Alpha and Beta, Ariadaeus
2010 February 20
This observation depicts the same area covered in the sketch
made 24 hours previously, from the Arago Alpha to Rima
Ariadaeus (although the latter was beyond the terminator yester-
day). The Sun had risen sufficiently highly for Arago’s interior to
be discerned; shadow cast by the eastern rim covered about one-
third of the floor, but there were several low hills/ridges to be
seen, one running down the crater’s centre from north to south,
another in the west adjoining the inner wall. Domes Arago Alpha
and Arago Beta were barely visible; neither cast a shadow as
such, but both were slightly darker on their western slopes and
brighter on their eastern slopes, slight structure being discern-
able. The outer ridges of the Lamont formation were visible east
of Arago, but they were not very prominent. Manners was large-
ly filled with shadow, although a slight brightening of its inner
western section suggested that the floor had now begun to catch
the rising sunlight. Sosigenes A was full of shadow save for its
inner western rim. The area around Ariadaeus, including
Ariadaeus A and the ruined, flooded crater Ariadaeus E, was very
interesting. Included in the observation is the very easternmost
part of Rima Ariadaeus.
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Phil notes: Just west of the dome Beta I show what looks like an extra small section of dome, lying in the
shadows of the principal dome — I’m not entirely sure if this a separate feature or if belongs to Beta? Just to
the south of this was seen another bifurcated  dome-like swelling, right on the terminator. Probably part of a
wrinkle ridge — but again I’m not sure without studying the region again.
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Western Mare Tranquillitatis, imaged by Ed Crandall on 2010 February 20 at 00:11 UT. Col. 343°. Ant IV.
110mm f/6.5 refractor + 3x Barlow + Toucam.

BAA Lunar Section Circular     Vol. 47     No. 3     March 2010 15



BAA Lunar Section Circular     Vol. 47     No. 3     March 201016

CCD images
Since the last report in February’s LSC lunar CCD images have been received from Mike Br own
(Huntington, York, UK), Maurice Collins (Palmerston North, New Zealand), Ed Crandall (Lewisville, NC,
USA), Dave Finnigan(Halesowen, UK), Peter Garbett (UK), Bill Leatherbarr ow (Sheffield, UK), Peter
Meadows(Chelmsford, UK), David Scanlan(Romsey, UK), Mike White (Levin, New Zealand) and Philip
Withers (UK).
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BAA/ALPO Transient Lunar Phenomena                            Tony Cook

Observations for January 2010 were received from the following observers:  Jay Albert (Lakeworth, FL,
USA), Maurice Collins (New Zealand), myself (Aberystwyth University, UK), Marie Cook (Mundesley, UK),
Kerry Koppert (New Zealand), and Steve Lang (New Zealand).

TLP reports: No TLP reports were received for January 2010.

Request formore observers: I would like to ask if you would consider making the odd observation or two
per month for the TLP sub-section? Whatever you think about the study of TLPs, please be assured that any
observations received, are eventually forwarded on to other researchers in the Lunar Section. You may also
find that making some of the types of observations discussed below will help you learn lunar geographical
areas that you are unfamiliar with, and also give you a better understanding about some historical observa-
tions made by famous and lesser known lunar observers from the past.

For visual observations:although CCD images are very useful for confirming transient changes (especially
time sequences), it is usually visual observers who are the first to spot TLPs! The sooner we hear about a sus-
pected TLP sighting, the sooner I can make an alert by phone, text, email and Twitter, in order to get other
observers into action for confirmation. However to get this to work, we need more people looking at the Moon
through a telescope. Suggested days, times and features are given at the bottom of this article (note these are
UK based only). For a more detailed list (UK and elsewhere) see: http://users.aber.ac.uk/atc/tlp/tlp.htm. One
thing I should add though is that before contacting me, please check similar looking craters to see if they
exhibit similar effects e.g. colours, fuzziness or brightness variability. Observations can be quite simple, just
a few descriptive sentences in an email to say how a feature compares with what the original TLP report
describes, along with the date, start and end UTof the observation and details about the equipment and
observing conditions. If you wish to do a sketch then these are always welcome, but not a necessity. If you
have red and blue filters then these can be used to check if perceived colours are due to atmospheric spurious
colour (spectral dispersion due to refraction) by switching between filters. A true red or blue colour on the
surface will make the image ‘blink’. A spurious colour will appear the same brightness in both filters and will
not cause a blink, though you might get a slight displacement of the image between filters.

For CCD observers:again the observation of a specific lunar feature, at a time and day given below, or on
http://users.aber.ac.uk/atc/tlp/tlp.htmwill be incredibly useful to us in establishing the normal appearance of
a feature. Alternatively images that are closely spaced in time of a feature, through different colour filters, is
a very accurate way to detect subtle TLP colours, or indeed natural surface colours at the few percent level.
Above all if you can take a sequence of images a few tens of seconds to ten minutes apart, then this is a sure
way of detecting any changes that might occur on the Moon from TLP, or indeed shadows. In fact at
Aberystwyth University we take time lapse images regularly of the Moon through narrow band filters, cen-
tred on emission lines of ionized gases suspected to be involved in TLPs (according to some refereed publi-
cations).  These time lapse movies are quite instructive on how waves of atmospheric seeing, or changes in
transparency can affect the appearance of lunar features, and how this may have fooled observes in the past.

Lunar and Planetary Science Conference:Two page abstracts for this year’s 41st Lunar and Planetary
Science Conference, to be held at The Woodlands, Texas (2010 Mar 1-5) are now available on line to read on
http://www.lpi.usra.edu/meetings/lpsc2010/. These abstracts are very educational to browse through in order
to see what the latest news is in the planetary sciences. This year they cast some light on some recent results
from the LCROSS impact, LRO results and other missions, and the latest theories on lunar dust, and volatiles
in the lunar regolith. I will summarize here some of the findings from the LCROSS impact:

N.Okamura et al. (University of Tokyo), using the Subaru telescope IR camera and spectrograph, found that
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they could not detect the LCROSS ejecta plume from Earth. They were however able to place a limit on any
possible ejecta thrown up such that it would not be seen. They consider possible reasons for the lack detec-
tion of ejecta from Earth-based telescopes to be: 1) ejecta was more clumpy than expected, 2) crater was
smaller than expected, 3) there was some kind of cut-off velocity effect, or 4) the ejecta plume was emitted
in a direction that was not expected. The authors conclude that the last two explanations are the most likely.
A.D. Storrs and A. Colaprete report on Hubble Space Telescope observations of the impact. The spectrograph
revealed no spectral emission, from impact gases in the immediate lunar atmosphere, although there was hint
of a slight increase in scattered sunlight at all wavelengths – however results are preliminary. G.R. Gladstone
and the LAMPteam at Southwesr Research Institute, using the Lyman Alpha Mapping Project (LAMP)
onboard LRO, managed to detect molecular Hydrogen, Mercury, Calcium and Magnesium in the LCROSS
ejecta plume. M.Millen et al. of NASA’s Goddard Space Flight Center), using the McMath-Pierce Solar
Telescope at Kitt Peak, were able to detect Sodium emission for about 6 minutes after the impact of LCROSS.
The amount of the Sodium was estimated at about 2.4g, somewhat less than the predicted 2kg. The authors
speculate that this discrepancy may have been because most of the ejected Sodium did not make it into sun-
light. Although they did see some evidence for water, this did not change before, during or after the impact,
nor did dust levels, or polarization of reflected sunlight. P.O. Hayneet al. (University of California) discuss
the LCROSS impact as seen from the DIVINER radiometer onboard the LRO. This observed the impact site
before the impact and 20 seconds after the impact. The thermal signature of the impact was clearly recorded,
and it was also seen some two hours later in the next orbit fly past of LRO, in three of its nine channels, and
was just detectable in one channel on the subsequent orbit i.e. 4 hours after impact. Some dust was also seen
entering into sunlight.

Suggested Features to observe in March: For those of you without access to the internet (in the UK), below
is a list of repeat conditions for when a feature will exhibit the same illumination and libration as was seen
for a historical TLP observation from the past. By re-observing and submitting your observations, we will get
a clear understanding of what the feature ought to have looked like at the time. Only this way can we really
fully analyze past TLP reports.

2010-Mar-01 UT 20:10-23:29 Ill=98% Plato observed by Unknown_Observeron 1870-8-12
On 1970 Aug 12 at UT21:00? an unknown observer commented about Plato: “Light #22, remarkable
increase in brightness. #32 subsided & #14 shone out then faded & #16 brightened. (Fort says that till Apr.
1871 selenog recorded 1600 obs. of fluctuations of lights in Plato & had drawn 37 graphs of indiv. lights.
These were deposited in the library of the Royal Astronomical Society by Birt).” The Cameron 1978 catalog
ID=169 and the weight=3. The ALPO/BAAweight=2.

2010-Mar-01 UT 23:12-03:00 Ill=97% Proclus observed by Louderback_D on 1980-10-25
On 1980 Oct 25 at UT03:53-05:21 D. Louderback (South Bend, WA, USA, 2.5” refractor, seeing=1-2 and
transparency=2) found Proclus to have a slight yelloow tinge on the north wall. the brightness of Proclus was
9 and that of Eimmart 8. Cameron 2006 catalog ID=117 and weight=3. ALPO/BAAweight=3.

2010-Mar-01 UT 23:12-03:00 Ill=97% Promontorium_Agarum observed by Louderback_D on 1980-
10-25
On 1980 Oct 25 at UT03:53-05:21 D. Louderback (South Bend, WA, USA, 2.5” refractor, seeing=1-2 and
transparency=2) found Promontorium Agarum to have a slight blue tinge — apparently similar to that seen
on Eimmart from an earlier date. Cameron 2006 catalog ID=117 and weight=3. ALPO/BAAweight=2.

2010-Mar-02 UT 05:10-06:21 Ill=96% Picard observed by Unknown_English_Observeron 1877-5-29
East of Picard (56E, 15N) 1877 May 29 UT00:30 Observed by an unknown observer (in England?) “Bright
spot. (nr. sunset, should normally be faint? as in Kuiper atlas where it is invisible.)” NASAcatalog weight=3.
NASAcatalog ID #191.
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2010-Mar-04 UT 02:54-03:05 Ill=84% Aristar chus observed by Bartlett on 1955-1-12
On 1955 Jan 12 at UT04:40-05:15 Bartlett (Baltimore, MD, USA) observed on Aristarcus a blue violet glare
on the EWBS, E, NE, rim. The cameron 1978 catalog ID=585 and weight=4. The ALPO/BAAweight=1.

2010-Mar-04 UT 02:57-05:54 Ill=84% Aristar chus observed by Richetts on 1979-11-7
Aristarchus 1979 Nov 07/08 UTC 23:10-00:00 Observed by Ricketts (UK?) — obscuration and colouration
seen. 10” reflector x300. Seeing Antoniadi II.

2010-Mar-17 UT 18:10-19:54 Ill=3% Unknown observed by Schroter on 1788-3-9
Bright point on the dark part. Cameron 1978 catalog ID=37 and weight=3. ALPO/BAAcatalog weight=1.

2010-Mar-18 UT 18:12-18:56 Ill=8% Moon observed by Unknown_Observeron 1356-5-11
A guest star trespassed against the moon. Cameron suspects that this was a meteor? ALPO/BAAcatalog
weight=1. Cameron 2006 catalog weight=0. Julian date 1356 May 03. Gregorian date 1356 May 11.

2010-Mar-18 UT 21:00-21:06 Ill=8% Plato observed by Mannheim_Observers on 1788-1-11
Bright point on dark part. Cameron 1978 catalog ID=38 and weight=5. ALPO/BAAcatalog weight=4.

2010-Mar-22 UT 18:19-20:14 Ill=42% Mons_Piton observed by Darling_D on 1987-6-4
On 1987 Jun 04 at UT02:26-03:26 D. Darling (Sun Praire, WI, USA, S=G and T=4) observed that Mons
Piton was the brightest object on the Moon that he had ever noted before. Variations seen gave the mountain
a “silvery” shine. The abnormal brightness was confirmed by another independent observer. The Cameron
2006 catalog ID=302 and the weight=5. the ALPO/BAAweight=2.

2010-Mar-27 UT 20:43-23:45 Ill=93% Conon observed by Jean on 1968-7-7
Conon? 1968 Jul 07/08 UT22:22-00:23 Observed by Jean et al. (Montreal, Canada, 4” refractor and 6”
reflector) “Rectangular-shaped patch which was darkening & lightening at Conon? (written Cannon, but
there is no Cannon. Dark cloud covering the area there for 2-3s (obs. peri., apo., program).” NASAcatalog
weight=2 (low). NASAcatalog ID #1083.

2010-Mar-27 UT 20:43-23:45 Ill=93% Montes_Teneriffe observed by Jean on 1968-7-7
Teneriffe Mts 1968 Jul 07/08 UT22:22-00:23 Observed by Jean et al. (Montreal, Canada, 4” refractor and
6” r eflector) “Brilliant spot SE(ast.?) of Plato, 3 others like stars toward the N. Lime green on ???ffers to N.
pole. (chrom. aberr.? obs. peri., apo., program).” NASAcatalog weight=0 (very unreliable). NASAcatalog
ID #1083.

2010-Mar-27 UT 20:43-23:45 Ill=93% Plato observed by Jean on 1968-7-7
Plato 1968 Jul 07/08 UT22:22-00:23 Observed by Jean et al. (Montreal, Canada, 4” refractor and 6” reflec-
tor) “Brilliant spot SE(ast.?) of Plato). (obs. peri., apo. program)”NASAcatalog weight=1 (very low). NASA
catalog ID #1083.

2010-Mar-28 UT 03:17-04:08 Ill=94% Eratosthenes observed by Martz_EPon 1936-5-4
Eratosthenes 1936 May 04 UT05:40 Observed by Martz_EP(Manville, Jamaica) “Detected bright spots on
floor” NASA catalog weight=3 (average). NASAcatalog ID #414. Cameron says UT02:00 by Haas gives
05:40 and suggests a weight of 1 saying that it was probably nothing unusual. Ref. Haas, W. 1942,
J.Royal.Ast. Soc. Canada, 36, 398.

2010-Mar-28 UT 03:19-04:08 Ill=94% Tycho observed by Sandel_J on 1996-2-2
On 1996 Feb 02 at UT06:55-09:25 J.Sandel (Caycee, SC, USA) noted a contrast effect inside Tycho at sun-
set. At 07:30UTthere was a slight, but definite illumination of small areas of the crater floor west of the cen-
tral peak. This was oval in shape and gray. It brightened over 30 minutes. At 08:11UT a definite brightness
fade noted in Tycho’s central peak. The crater floor had increased illumination of entire crater floor. 
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2010-Mar-28 UT 03:29-04:08 Ill=94% Gassendi observed by Moore_Pon 1987-9-5
Gassendi 1987 Sep 05 UT20:25 Observed by Moore (Selsey, Sussex, UK, Antoniadi III seeing, 12.5” reflec-
tor) “Bright craterlet south of central peak, brightness variance”. Observation confirmed by Foley later at
21:00? (Kent, UK, 12” reflector). The Cameron 2006 catalog ID=306 and weight=5. The ALPO/BAAcata-
log weight=3.

2010-Mar-29 UT 19:04-20:40 Ill=100% Aristar chus observed by Moore_Pon 1966-8-1
Aristarchus 1966 Aug 01 UTC 00:50-01:20 Observers: Moore, Moseley, Corvan (N.Ireland, 10” refractor)
— “Eng. moon blink detected color (red?) on SW wall. Tel. link got other vis. confirm, & also another
moon blink.”NASAcatalog ID=#960, NASAweight=5 (very good).

2010-Mar-29 UT 20:50-00:25 Ill=100% Aristar chus observed by Moore_Pon 1996-12-24
Aristarchus 1996 Dec 24/25 UTC 18:02-02:30 Observation by Patrick Moore (UK). Event described as:

“Orange seen on south wall and floor of Aristarchus — slowly faded — Moore thinks it is probably spurious
colour but cannot be too sure”. ALPO/BAAweight=1.

2010-Mar-29 UT 21:00-00:28 Ill=100% Mons_Pico observed by Moore_Pon 1996-12-24
On 1996 Dec 24/25 at 18:12-00:02UTP. Moore (Selsey, UK, using a 15” reflector x250-360, and seeing III)
saw a strong orange colour on the south wall and floor of Aristarchus. He suspected it to be spurious colour
but could not detect colours on any other craters. The colour remained but at 18:12 UThe suspected a trace
on colour on Mons Pico but was not sure. However he reported it to the TLPcoordinator of the BAALunar
Section. The orange in Aristarchus gradually faded and had almost vanished by 00:20UTwhen seeing was
too bad to continue observing. At 02:30UThe was able to re-observe again and there was still a very very
slight hint of orange in Aristarchus — but he comments that if he had not been looking for it he might not
have noticed. ALPO/BAAweight=2.

2010-Mar-29 UT 22:10-02:06 Ill=100% Plato observed by Kelsey on 1966-8-1
Plato 1966 Aug 01 UT06:15 Observed by Kelsey (Riverside, CA, USA, 8” reflector x300) “E(IAU?) wall
wouldn’t focus tho rest of formation was well-focused. (Ricker uncertain if real LTP. I(WSC) think it proba-
bly was — similar to Bartlett’s experience on Aris.)” NASAcatalog weight=2 (low). NASAcatalog ID #961.

2010-Mar-30 UT 20:42-00:33 Ill=99% Aristar chus observed by Foley_PWon 1978-11-15
Aristarchus 1978 Nov 15 UTC 19:10-22:15 Observed by Foley (UK) — Colouration seen — violet spot on
north west interior. There was no colour on the crater floor from 19:10-20:05, but suddenly the floor colour
changed to a slate blue-grey colour from 20:05-21:45UT. Colour was not detected elsewhere. CED bright-
ness measurements taken — these were normal for Proclus, Mons Pico, Mons Piton and Tycho, but for
showed that Aristarchus varied in brightness. Crater Extinction Device (CED) used. Seeing Antoniadi III,
Transparency Fair.

For repeat illumination TLP predictions for the coming month, these can be found on the following web site:
http://users.aber.ac.uk/atc/tlp/tlp.htm.For members who do not have access to the internet, please drop me a
line and I will post predictions to you. If you would like to join the TLP telephone alert team, please let me
know your phone No. and how late you wish to be contacted. If in the unlikely event you see a TLP, please
give me a call on my cell phone: +44  (0)798 505 5681 and I will alert other observers. Note when telephon-
ing from outside the UK you must not use the (0). When phoning from within the UK please do not use the
+44! Twitter TLP alerts can be accessed on http://twitter.com/lunarnaut.

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
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How to instruct a spacecraft to take an image of the Moon foryou                                     Tony Cook

With the spate of bad weather here in the UK it is frustrating not being able to observe the Moon and do use-
ful science. However help is at hand on the Internet. You can actually instruct NASAto select areas of inter-
est for their Lunar Reconnaissance Orbiter (LRO) high resolution camera (LROC) to take images of at 50 cm
resolution!

Although NASAand other investigators involved in the mission have staked out areas to image, deemed
to be scientifically interesting or vital to map for future manned and unmanned lander missions, they are not
always aware of the heritage observations made by BAAsection members from the past. One of the problems
with the base maps that LRO team members may use is that they were compiled from images under usually
just one or two types of illumination conditions. As skilled amateur lunar observers we know that illumina-
tion angle makes all the difference to what we can, and cannot see, especially at low sun angle. Even the
colour ratio Clementine base map which shows up mineral compositional differences, is in effect skin deep
and does not reveal what is under just a thin layer of regolith, unless it is interrupted by crater excavations.
Also at high latitudes the colour Clementine colour ratio map is unreliable due to not being able to calibrate
out slope effects and there are also some scattered light issues.

So to put it bluntly the LROC mission may occasionally be missing out on some interesting rilles, domes,
wrinkle ridge etc because of the reliance on past spacecraft imagery taken under a limited variety of illumi-
nation. Now we have in our archives a huge range of drawings, photographs and images of many features
under a wide range of illumination conditions that could provide additional targets. The LROC camera web
site has a facility to allow the public to suggest possible sites on the Moon to capture images of, after the pri-
mary mission is over. So we have the ability to go through all of our old LSCsand The New Moonsetc., and
identify these for NASAto image. This is an excellent opportunity for you to carry out lunar exploring on
cloudy nights and to be able to in-effect command a spaceship to take images for you. 

Here is how you can go do this.

Step 1 — get onto the LROC web site on http://lroc.sese.asu.edu/ 

Step 2 — Select ‘Targetting Tool’ on the left hand side — you will now be presented with a map of most
of the Moon (in Simple Cylindrical Projection), this will quickly be painted over in red rectangles showing
where the spacecraft has already taken images, and then in blue where LRO scientists (and the public) have
requested areas to be targeted. 

Step 3 — Select a map projection.
At the top of the web page you can
select whether to look at the North
Pole, the South Pole, or a Simple
Cylindrical view of most of the rest of
the Moon in between. 

Step 4 — Zoom in and move
around to find your area of interest,
either by clicking on somewhere ,
using the zoom tool on the left, or by
clicking on the mouse and moving the
cursor over the map.

Step 5 — Decide where you wish to
look? In the example here I have been
looking through some old copies of
The Moonand found a sketch map by
Keith Abineri on page 32 from The
Moon, Vol. 5, 1956 Dec. This shows
the locations of domes between 1956 sketch by Keith Abineri.
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Milichius and Tobias Mayer. This is displayed below, but has been turned around so that north is at the top.
All LROC maps and images are with north at the top. Anyway by comparing this with the LROC targeting
tool, I was able to spot that volcanic(?) dome No. 17 has not been targeted and so might be a suitable candi-
date for imaging in the future by LROC.

Step 6 — Target selection. This is achieved by toggling on ‘Place Target’ and laying the tiny orange rec-
tangular, north-south orientated proposed image foot print, on the target area that you are interested in. Again
please avoid already imaged areas (red rectangles) and existing proposed imaging areas (blue rectangles,
polygons, lines, and green dots). In the example below, the crater Milichius is just hidden underneath the over-
lays box on the top right. Note that if you have problems identifying the location of the dome, then use an
atlas as a guide, or try switching between the Clementine, Lunar Orbiter, or Colour Ratio overlay base maps
layers. Incidentally if you get lost on the Moon, either zoom out, or wait a few seconds for a longitude and
latitude to appear on the top right of the web page (Note that East is +ve longitude and West is -ve).

Courtesy of NASALROC website.

Step 7 — Enter your email address so that NASAcan contact you when the target has been imaged.

Step 8 — Enter a description or nick name. I usually try to give the nearest feature name, a brief descrip-
tion and even a publication reference. Note however that it does not like keyboard characters other than let-
ters and numbers, so please no dashes, exclamation marks etc. Also you can type in longer descriptions than
are shown in the example above.



Step 9 — Select Sun angle. Alas you only have two choices here, an image with little shadow, or an image
taken at low solar altitudes on the lunar surface with a lot more shadow. Be warned though if you go for a lot
of shadow, nearby high topography may cast a shadow on the feature that you wish to see and at high polar
latitudes you always have shadow! So sometimes it may be better to consider the ‘Little Shadow’option, if
in doubt.

Step 10 — Pick a NASAsupplied feature description. This is somewhat limited and often does not give
the choice that you really want, so the best option is to pick the nearest one you can, and allow for your
description in step 8 to cope with any ambiguities.

Step 11 — Finally check that you are happy with the position and coverage of your target area (Note that
in simple cylindrical projection, at higher latitudes, the target width is wider than it is actually shown on the
screen), and press the submit target request button. You will then receive an email to say that the target has
been placed on the NASApublic target list. After a few minutes you will see your proposed footprint area
appear as a rectangle on the map. Note that the NASAweb site says that you can select up to 5 target areas
of the Moon per day. Apparently a second email will be sent when the area is imaged and released on the
NASA web site or on data media, though this may take several months!

Here is what you may receive back by email if you have selected a target site successfully:

===================================
LRO/LROC Target Selection Interface
===================================

Request received at 2010-02-10T00:58:17.029

The target request has been entered into the LROC master database. Thanks for your interest.

Originator ID:      somebody@aber.ac.uk

Feature nickname:   Dome 17 from Abineri Vol 5 No 2 Dec 1956 p32 BAALunar section
The Moon journal
Sun:                Low
Feature type:       Volcano

Vertices: (lon, lat)
p1: ( -32.55443,  10.19490)
p2: ( -32.55443,   9.37073)
p3: ( -32.71927,   9.37073)
p4: ( -32.71927,  10.19490)
p5: ( -32.55443,  10.19490)

OK as for some tips on how to select features:

1. Use past issues of the LSC, The New Moon, The Moon, BAAJournals, books etc. Also do not be afraid to
look at older Apollo Metric http://www.usra.edu/resources/Apollo/ and Lunar Orbiter images
http://www.usra.edu/resources/lunarorbiter/ for more finer scale detail. 

2. Try not to repeat features close to where NASAhas already got lots of blue and red footprints over in one
particular area, as they will already have a representative sample.

3. Look out for unusual surface textures or shapes if using Lunar Orbiter or Apollo imagery — these may be
previously unknown.
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4. If you look at the far side of the Moon, then there is more chance of finding areas that people have not
looked at before — this is purely because people are unfamiliar with this unexplored region. However you
will probably need to use Apollo Metric and Lunar Orbiter images to find interesting areas before going to
the LROC targeting base maps because the latter appears to be of lower quality than on the near side.

5. Try to think of scientific, historical, or lunar exploration reasons, why your feature may be of interest to
LRO scientists — though you are limited in what you can say in the nick name box. 

6. Avoid funny looking film processing textures on Lunar Orbiter images and the associated base map. Some
people appear to have flagged these for imaging without realising what they are.

Lastly, if you have an interest in public on-line lunar citizen science, like this target selection but for catalogu-
ing objects, and would like to participate in beta (trial prototype) testing of an on-line tool that I am involved
in internationally, then please email me and I’ll see if I can put your name forward. This would help to shake
out any bugs before the website is made public. 

LROC image coverage (red) around Plato and suggested imaging areas (blue).
Courtesy of NASALROC website. 
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Join us at ourYahoo! Group — topographic studies

If you’d like to see more of the BAALunar Section’s observations, along with some of those mentioned
in this LSC, you’re most welcome to join our Yahoo! Group at:

http://uk.groups.yahoo.com/group/baalunarsection-topography/ 

It’s easy to join – simply follow the on-screen instructions and I will sign you in as quickly as possible.

Peter Grego
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Occultation news                                                       Andr ew Elliott

Exciting news! Preliminary reports from the International Occultation Timing Association (IOTA) indicate
that the Kaguya lunar surface elevation data is proving extremely accurate when compared with grazing
occultation observations. The full resolution data has now been incorporated into the latest version of Dave
Herald’s Occultoccultation prediction software, although it has not yet been used for this year’s LSCpredic-
tions. Watch this space!

Two grazes are predicted for March. The first, on March 22, track 7 in the February LSC, occurs over large-
ly unpopulated parts of N Yorks in very bright twilight, so is not further described here.

Track 8 crosses Lancs (Blackpool), central Greater Manchester, Derbys, S Notts, N Leics, Cambs, Suffolk,
and the NE tip of Essex, in the evening of Friday March 26, commencing at around 2105 UTin the west. The
5.0 magnitude star ZC 1409 (HIP46771, Xi Leo) will be grazed by the northern limb of the 88% sunlit Moon
entirely against the dark limb. The Moon will be at an elevation of around 48°, in azimuth 176°(S). Although
the lunar limb derived from Watts charts appears to be fairly smooth, a set of observed points from the
‘Moonlimb’ project indicates that an occultation may be visible up to 6km north of the predicted track.
Observations in this region could therefore contribute valuable science. Please let me know if you want a
detailed prediction, which includes map references for the track to simplify plotting on OS maps.

Predictions for 1°44’44.0”W 52°27’41.4”N  Alt. 50m, (Birmingham) Tel diam 150mm – Jan 2010

N.B. don’t forget to add 1 hourto the above times during British SummerTime (from Mar 28)!
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Key to less obvious column entries in predictions above:
Predictions are computed for a telescope aperture of 150mm using a detailed observability algorithm. Lower
case D, R, Gr in Phase column means the star is within 1 magnitude of observability limit, i.e. less easy to see.
M, or m, indicate a bright star miss at the above coordinates, but which may be an occultation nearby. Star
catalogue, nnnn = ZC, nnnnn or nnnnnn = SAO, Xnnnnn = XZ80, ?nnnn = other catalogue, where ‘?’ is a let-
ter indicating the catalogue. Character in ‘D’ column indicates a double star – careful timing/video recording
may reveal the duplicity. Character in ‘V’ column indicates a variable star. (Extra information lines for dou-
ble/variable stars removed to save space.) Other entries are as for the pre-2007 predictions produced by OCC-
MOONin previous LSCs. Predictions courtesy of David Herald’s Occultprogram, version 3.6.

Andrew Elliott, White Lodge, Bank Lane, Warton, Preston, PR4 1TB, United Kingdom.
Email: occultation@baalunarsection.org.uk

Lunar phases 
March 2010

Lunar librations
March 2010
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To receive B&Wprinted copies of the Lunar Section
Circular, please send a supply of stamped addressed

envelopes to the Lunar Section Director. Envelopes at
least 11 x 22 cm will ensure no damage in transit.

Members who have Internet access may receive their
Circulars (colour version) in PDF format by email

(please contact the Director) or by downloading them
directly from the BAALunar Section website at
http://www.baalunarsection.org.uk/circulars.htm.

BAA Lunar Section Director: Bill Leatherbarrow,
9 Stumperlowe Avenue, Sheffield, S10 3QN, UK.

Email: director@baalunarsection.org.uk

Observations and items related to a specific area of
lunar study should be sent to the appropriate member of
the BAALunar Section Committee, but send any mate-
rial of a more general nature to the Editor. Deadline for

items for the February Lunar Section Circular:
10 March 2010.

Cir culars Editor: Peter Grego, 7 Parc-An-Bre Drive,
St Dennis, St Austell, Cornwall, PL26 8AS, UK.

Email: editor@baalunarsection.org.uk

Lunar data March 2010
Lunar phases
Lunation   New Moon        First Quarter        Full Moon        Last Quarter  
1078   2010/02/14 02:52   2010/02/22 00:43   2010/02/28 16:38   2010/03/07 15:43
1079   2010/03/15 21:02   2010/03/23 11:01   2010/03/30 02:26   2010/04/06 09:38

Physical Data              From computation program by Gareth Williams
Earth’s         Sun’s

2010  Age        Selenographic  Selenographic   R.A.   Dec.  Rises  Sets  Transit Alt
MAR.   d   Phase  Longø  Latø   Colongø Latø   h   m    ø    h   m  h   m  h   m   ø

----- ----- -----  -----  ----   ------  ----   -----  -----  -----  -----  -----  ---
1.0  14.9  0.997   2.0    5.4    92.2   1.20   10 57    2.2  19 19  06 37  00 22   40
2.0  15.9  0.973   3.9    6.2   104.4   1.22   11 51   -4.3  20 47  06 54  01 12   33
3.0  16.9  0.922   5.5    6.6   116.5   1.25   12 45  -10.4  22 12  07 13  02 06   27
4.0  17.9  0.850   6.7    6.5   128.6   1.27   13 39  -15.7  .. ..  07 34  02 58   21
5.0  18.9  0.763   7.4    6.1   140.8   1.29   14 34  -20.1  .. ..  08 00  03 52   17
6.0  19.9  0.667   7.5    5.3   153.0   1.31   15 30  -23.2  00 52  08 34  04 45   14
7.0  20.9  0.567   7.2    4.3   165.1   1.32   16 26  -25.1  02 00  09 17  05 39   12
8.0  21.9  0.467   6.5    3.1   177.3   1.34   17 21  -25.6  02 57  10 10  06 32   12
9.0  22.9  0.371   5.5    1.8   189.5   1.36   18 15  -24.8  03 40  11 11  07 23   13

10.0  23.9  0.281   4.3    0.4   201.7   1.37   19 07  -22.9  04 13  12 18  08 12   15
11.0  24.9  0.201   2.9   -1.0   213.9   1.38   19 56  -20.0  04 38  13 27  08 58   19
12.0  25.9  0.131   1.4   -2.3   226.1   1.39   20 44  -16.4  04 58  14 37  09 42   23
13.0  26.9  0.075   0.0   -3.5   238.3   1.40   21 29  -12.1  05 14  15 46  10 24   27
14.0  27.9  0.033  -1.3   -4.6   250.5   1.41   22 13   -7.3  05 29  16 55  11 05   33
15.0  28.9  0.009  -2.5   -5.5   262.7   1.42   22 57   -2.2  05 42  18 05  11 46   38
16.0   0.1  0.002  -3.6   -6.1   274.9   1.43   23 40    3.0  05 55  19 15  12 27   43
17.0   1.1  0.014  -4.5   -6.5   287.1   1.43   00 25    8.1  06 10  20 27  13 10   48
18.0   2.1  0.045  -5.2   -6.6   299.3   1.44   01 11   13.0  06 26  21 41  13 55   53
19.0   3.1  0.096  -5.7   -6.3   311.5   1.44   02 00   17.4  06 47  22 56  14 43   57
20.0   4.1  0.164  -6.1   -5.8   323.7   1.44   02 52   21.1  07 13  .. ..  15 34   60
21.0   5.1  0.247  -6.3   -4.9   335.9   1.45   03 47   23.8  07 49  .. ..  16 29   62
22.0   6.1  0.344  -6.2   -3.8   348.1   1.45   04 44   25.2  08 38  01 17  17 27   63
23.0   7.1  0.451  -5.9   -2.4     0.3   1.46   05 44   25.2  09 42  02 15  18 25   62
24.0   8.1  0.562  -5.4   -0.9    12.5   1.46   06 45   23.7  10 58  03 00  19 24   59
25.0   9.1  0.672  -4.5    0.7    24.6   1.47   07 44   20.7  12 22  03 34  20 20   55
26.0  10.1  0.776  -3.4    2.3    36.8   1.48   08 42   16.4  13 49  04 00  21 15   49
27.0  11.1  0.866  -2.0    3.8    49.0   1.49   09 38   11.0  15 17  04 21  22 07   43
28.0  12.1  0.936  -0.3    5.0    61.1   1.50   10 33    4.9  16 45  04 40  22 59   36
29.0  13.1  0.981   1.4    5.9    73.3   1.50   11 27   -1.4  18 12  04 57  23 51   30
30.0  14.1  0.998   3.1    6.4    85.5   1.51   12 21   -7.6  19 39  05 15  .. ..   ..
31.0  15.1  0.987   4.6    6.5    97.6   1.52   13 15  -13.3  21 05  05 35  00 42   24
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