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FROM THE DIRECTOR

Montes Caucasus, 28 December 2018 (Leo Aerts)

This month two of our most regular contributors have submitted images of the Montes
Caucasus region that include the crater Cassini and the smaller craters A and B within
it.  Leo  Aerts’  superb  study,  captured  with  a  C14  SCT  under  very  good  seeing
conditions, provides a highly detailed overview of the entire region. Rik Hill, using a
smaller telescope, concentrates more on the mountain mass and Cassini itself. Both
images indicate something unusual within the crater Cassini A.



Members of a certain vintage will recall that Cassini A was the site of the so-called
‘Washbowl’, reported by H. P. Wilkins and Patrick Moore in the 1950s on the basis of
observations made with the Meudon 33-inch refractor. Wilkins and Moore described
‘a white, very shallow crater within which is a most minute central pit,  the whole
strongly resembling a “Washbowl”.’ Needless to say,  the ‘central  pit’ was quickly
christened ‘the plughole’! Wilkins’ sketch from his Meudon logbook for April 1953 is
given below (south up).

Modern  high-resolution  imagery  shows  nothing  comparable  to  the  appearance
described by Wilkins, but there is nevertheless something odd within Cassini A. In a
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paper in the  Journal of the British Astronomical Association in 2009 Raf Lena and
colleagues advanced the argument that Cassini A might be the consequence of a strike
by a double impactor. To me the disposition of material within Cassini A suggests
slumping from the eastern rim, where there is a scallop corresponding to the position
of the dislodged material.  Cassini  A is  well  worth exploring further,  either  at  the
telescope  or  using  the  tools  offered  by  the  QuickMap  website
(https://quickmap.lroc.asu.edu/).

Rik Hill  also drew attention to an Apollo 15 image that  shows this  area from an
oblique angle. It is fascinating, particularly as it suggests the extremely shallow nature
of Cassini itself.

Finally for this month, Trevor Smith has written in as follows: ‘I have been a Lunar
Section member for many years and always look forward to receiving the monthly
Circular. However, I cannot help but wonder what has happened to the once lively
letters page. Perhaps we could start a revival?’ Trevor’s memory is long, for we have
not has such a page for many years,  but his  idea is  a good one.  If you have any
responses to items appearing in the LSC, or any thoughts on matters relating to the
Moon or the Lunar Section, do write in and let me know. Trevor starts the ball rolling
later in this issue with some thoughts on his local seeing conditions.

Here’s wishing for clear skies and good seeing in 2019!

Bill Leatherbarrow

OBSERVATIONS RECEIVED

This month images have been received from Leo Aerts (Belgium), Dave Finnigan,
and Rik Hill (USA). Clearly a lean month for UK observers!
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Rik Hill has submitted  a finely detailed image of the region around Fracastorius.

Rik writes as follows:

‘It just doesn't seem fair how some areas of the Moon are ho-hum and others full of
spectacular  features  within a  few hundred kilometers.  This  area falls  in  the latter
category. At top we have the dramatic Theophilus (104km dia.) overlapping Cyrillus
(100km) and below them is Catharina (also 104km). Each is filled with impressive
details from rimae to detailed central peaks. These three would be enough for most
regions of the moon but to the right of center on this image is the "U"-shaped, mostly
shadow-filled  Fracastorius  (128km),  an ancient  crater  flooded by lavas  during the
infilling of the Mare Nectaris impact basin. Just above and to the left is a smaller copy
of this feature, Beaumont (54km)  flooded the same way but with a little more of its
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wall showing. Notice the beautiful unnamed wrinkle ridge between Theophilus and
Beaumont as well as the numerous unnamed rimae overlain by hundreds of secondary
craters from the Theophilus impact.

To the lower left (southwest) of Fracastorius, due south of Catharina is the shadow-
filled Piccolomini (90km) with only its eastern interior wall showing in the setting sun
and the slightest hint of sparkling light on its central peak. Southwest of it is another
shadow-filled crater, Stiborius (46km), and north of that the similar sized Rothman
(43km). Arcing up from Piccolomini is the Altai Scarp now called Rupes Altai. This
wonderful cliff, a concentric pressure ring from the Nectaris impact, stretches 427km
across the surface almost to Cyrillus. The highest portion of this escarpment is found
just north of Rothman and measures as high as 1km evidenced by the great shadow.’

Leo Aerts has  once  again  sent  in  a  spectacular  series  of  high-resolution  images,
including  this  study  of  the  complex  and  foreshortened  region  south  of  Moretus,
captured under good seeing and favourable libration on 28 December 2018. This must
be one of the very best earth-based images of the south polar regions I have seen,
revealing much detail inside hard-to-interpret craters such as Newton.

Dave Finnigan wrestled  with  poor  seeing on the  evening of  14 January 2019 to
secure the following capture of the large ruined crater, W. Bond.
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On  16  January  Dave  also  captured  the  area  around  Lacus  Timoris.  This  small
elongated patch of mare material near the complex crater Hainzel rarely attracts the
attention of imagers, so Dave’s result is especially welcome.

6



LUNAR DOMES (part XXVI): Bisected domes in Birt Raffaello Lena 

In this issue I will describe two bisected domes in Mare Nubium, near the crater Birt
(Fig. 1).

Mare Nubium, located in the south-central region of the lunar near side between 0°
and 30° S and 0° and 30° W, has undergone a long and complex volcanic activity.
Multiple flows of different ages and compositions have resurfaced the basin floor [1].
Rose and Spudis [2] have mapped the stratigraphy of Mare Nubium and reconstructed
the volcanic history of this region of the Moon. They report five different units of
different  age,  composition,  and  thickness  of  the  lava  flows.  Rose  and  Spudis
identified that the lava flows in Mare Nubium fall into the low and medium Titanium
category, corresponding to 3.0-6.5wt%. Based on the age and volume estimates, Rose
and Spudis suggest rapid effusive eruptions of high volume flows lasting a few weeks
or months [2].

Two domes are situated at the northern end of Rima Birt, supporting a volcanic origin
of the rille. The 120 km long Rupes Recta lies on the eastern shore of Mare Nubium
and is the best-known lunar fault. According to Wilhelms [3], it was created by the
shock wave of the impact that formed Mare Imbrium and was later activated by lava
loading with slippage on its western side (Fig. 1).

Figure 1. WAC imagery of the region under examination.

Rima Birt is a slightly curved rille of more than 50 km length. At its northern end the
rille merges into an elongated vent bisecting a dome, termed Birt 1 (B1) (Fig. 2). A
second rille cuts the western edge of the dome Birt 1, which is connected with the
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vent of another dome to the north, termed Birt 2 (B2). The domes Birt 1 and Birt 2 are
located at 9.66° W, 20.73° S and 9.98° W, 20.39° S, respectively. 

CCD telescopic images of the two domes and rima Birt are shown in Figs 2 and 3.

Figure 2. Image by Mike Wirths including the two examined domes and Rima Birt which has an offset
in its central section (marked by white lines). The image was taken with a 450 mm aperture Starmaster

driven Dobsonian.

The association of two rilles with the domes is strongly indicative of volcanic origin.
Moreover, Rima Birt has an offset in its central section, as visible in Fig. 2 (marked
with white lines). These offsets are unlikely to appear in a lava channel or lava tube
produced by flowing lava. 

The plausible interpretation is that lava melt tracked up a fault in this region, bowed
up the surface, and fractured it, resulting in at least two rilles. Parts of the intruded
magma reached the surface, thus forming the domes at the northern end of Rima Birt.
Possibly two rille segments formed as a surface expression of two separate dikes [4].
The  hemispherical  shapes  of  the  two  domes  is  detectable  imaging  the  examined
region under oblique solar angle near the terminator (Fig. 3). 

Presumably,  the  dome-forming  effusive  volcanism  was  also  connected  with
pyroclastic  activity  as  the  Birt  domes  are  located  in  a  patch  of  dark  soil  likely
representing pyroclastic  material  [1].  The dark patch is well  detectable  under high
solar illumination angle (Fig. 4).
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Figure 3. Image by George Tarsoudis  including two examined domes Bi1 and Bi2. The image was
taken with a 360 mm aperture reflector.

Figure 4. WAC imagery of the examined lunar region under high solar angle illumination.

The dome diameters of Birt 1 and Birt 2 amount to 16.0 ± 0.5km and 7.8 ± 0.5km,
respectively.  The  height  values  for  the  two  domes  were  derived  by  a  combined
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photoclinometry and shape from shading analysis [4-5] and from the GLD100 Dataset
[6].

The height of the dome Birt 1 is determined at 160 ± 20m,  resulting in an average
slope of 1.22° ± 0.10°. The height of the dome Birt 2 amounts to 70 ± 10m, yielding a
slope of 1.03° ± 0.15° (Figs. 5-6). The dome volumes are determined to 17.3km³ and
1.3km³ for Birt 1 and Birt 2, respectively. 

Figure 5. E-W sectional profile of the dome Bi1, GLD100 dataset.

Figure 6. E-W sectional profile of the dome Bi2, GLD100 dataset. A 3D reconstruction is shown in
Fig. 7.
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Figure 7. 3D reconstruction obtained with GLD 100 dataset. Birt domes as seen from NW direction.

In the Clementine color ratio imagery both domes are spectrally red (Fig. 8) with their
low R415/R750 ratio of about 0.59, indicating a low TiO2 content of less than 2 wt%
according to Gillis and Lucey [7]. Note that the red patch corresponds to the dark
material near two domes (Fig. 4).

The Clementine UVVIS spectral data of the dome Birt 1 reveal a 750nm reflectance
of R750 = 0.0985, a low value for the UV/VIS colour ratio of R415/R750 = 0.5935, and a
weak mafic absorption with R950/R750 = 1.02164. The spectral data for the northern
dome Birt 2 indicate a 750nm reflectance of R750 = 0.0978, a low UV/VIS colour ratio
of  R415/R750 =  0.5961,  and  a  weak  mafic  absorption  with  R950/R750 =  1.03977
suggesting a high soil maturity. 

Figure 8. Clementine color ratio imagery.
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Based on the morphometric and spectral properties [4] the dome Birt 1 belongs to
class C1, while Birt 2 belongs to class C1 with a tendency towards class C2 due to its
smaller  diameter  and  lower  edifice  volume.  According  to  the  rheologic  model
introduced in [8] effusion rates of 623 and 228m3 s-1 are obtained for the domes Birt 1
and 2, magma viscosities of 5.7 x 105 and 4.5 x 104 Pa s, and very short durations of
the effusion process of 0.88 and 0.18 years, respectively. 

From the M3 observations, the Birt E DMDs candidates are not only distinguishable
from the surrounding mare basalts in terms of albedo but they also exhibit different
mineralogy. The change in position and shape of the absorption is also consistent with
the presence of volcanic glass. These results are confirmed by the spectrum reported
in Fig.  9. The 1000 and 2000nm band locations  are  shifted to  longer  and shorter
wavelengths, respectively, and attributed to volcanic glass contribution [9]. 

Figure 9. M3 spectrum of Birt E and DMD. Data from orbital period OP2C.

The  spectral  properties  of  major  lunar  minerals,  including  volcanic  glasses,  are
presented  in  Fig.  10.  These  minerals  exhibit  absorption bands that  differ  by their
shape and position along the spectral domain.
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Figure 10. Spectral properties of major lunar minerals, including volcanic glasses.

Although the shape and position of the 1000nm absorption band of the DMD could be
consistent with olivine, the position of the 2000nm band and its strength relative to
the  1000nm band  is  more  consistent  with  the  presence  of  volcanic  glass,  and  in
particular orange glass, likely mixed with mare basalt (Figs 9 and 10). 

Coupled with the morphological evidence, the dark patches near Birt E could likely be
a  dark  mantle  deposit  (DMD) caused by an  explosive  activity  that  occurred  in  a
different phase of effusive activity which gave rise to the bisected domes near Birt. 
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LETTER
from Trevor Smith, Codnor, Derbyshire

As amateur astronomers we know all too well that our telescopes work best when they
have had an hour or so to cool down and reach thermal equilibrium. I always try to
open up the observatory and uncover the mirrors a few hours before actually starting
to observe. I also switch on the two cooling fans on my 16-inch Newtonian and leave
them running.

However, because of the uncertainty of the British weather I occasionally have to
open the observatory,  uncover  the mirrors  and commence observing straightaway.
This  brings  me to  my puzzling  point.  Sometimes,  but  not  always,  these first  few
minutes of observation can be the steadiest and best of the session in terms of seeing.
The seeing can be Ant. III or even better, but after 15 minutes or so it will deteriorate.

I have noticed this effect on many occasions and I wonder if any other Lunar Section
members have experienced anything similar.

TOTAL LUNAR ECLIPSE 21 January 2019

During the preparation of this issue of the LSC reports and images have started to
come in of the 21 January total lunar eclipse. We present a small selection of images
below. More can be found on the BAA website members’ pages at:

https://britastro.org/member_profiles

Early indications suggest this was quite a dark eclipse.
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Sketches by Paul Abel

Composite image of totality and its star field (Nick James)
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Totality showing the reappearance of occulted 7th magnitude star HD67150/HIP39749 (image taken by
Steve Knight at 05.08 UT)

There have been several reliable reports of a probable impact flash during the eclipse.
This occurred in the Byrgius-Lagrange region near the western limb at around 04.41
UT. This  is  discussed in  Tony Cook’s lunar  changes  report  later  in this  Circular.
Members who have not already done so should check any images or video captures
they have taken around this time. Jamie Cooper was fortunate enough to capture the
event in the image below.

16



Impact flash near Byrgius-Lagrange (image courtesy Jamie Cooper)

OCCULTATION NEWS February 2019   Tim Haymes

Total Lunar Eclipse Jan 21th 04h

This promising spectacle was clouded out at my observatory in Berkshire. Two total
occultations had been planned during the umbral phase. With hindsight, I was not
prepared to monitor the surface for meteor impacts, which I could have done with a
wider field instrument.

As you may have read in the news, a bright impact was reported near Lagrange. A
video of the flash can be see on this YouTube feed  https://m.youtube.com/watch?
v=VVg1Tfy6cTg at 02 29 29s. A lunar change in progress. (Apologies that this is
indirectly related to recording lunar occultations by video with frames times.)

Occultations this month

Predictions start with a reappearance of Saturn at the dark limb. What is not apparent
is that the event is at Moonrise. Altitude is Zero at Manchester, and +1 to 2 degrees in
southern England!

Of more interest, the Moon passes through the Hyades cluster on Feb 13 th and 9 DD
events are predicted for the evening, with 63 Tauri being the brightest at mag 5.6.
From Scotland 55 Tau (mag 6.9, HIP 20215) grazes the Southern limb (BAAH #4) at
2128UT.  Not in the BAAH graze listing is 63 Tau (mag 5.6, HIP 20484) which grazes
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between Bude and Exmouth, Devon on the 13th at about 23.25UT. Anyone interested
in observing these grazes should contact the coordinator for details.

Occultations for 12 months

The coordinator will be pleased provide predictions to individual observers. Please
send me your location to 1” arc and I will provide a file of predictions down to 9th

magnitude.

2019 February predictions for Manchester.
W. Longitude  002d 15’,  Latitude  +53 25’,  Alt.  50m;   

       day  Time     P   Star  Sp  Mag  Mag    % Elon Sun  Moon   CA    Notes
 y   m  d  h  m   s       No        v    r    ill     Alt Alt Az   o  
19 Feb  2  6 31 36.0 R Saturn      0.6  0.6    6-  28 -12  0 128  45N 
19 Feb  7 18 53 24.4 D  146721 F5  9.0  8.7    7+  31      7 246  87N  
19 Feb 11 20  5 18.7 D  110616 F2  7.5* 7.3   38+  76     35 234  33S 
19 Feb 11 21 54 43.8 D  110646 G5  8.4  7.9   39+  77     20 259  78N  
19 Feb 13  0 40  5.0 D     516 G5  6.9  6.3   50+  90      6 284  79S  Dbl*
19 Feb 13 19 42 54.2 D   93843 F2  8.4* 8.1   59+ 101     53 201  69S 
19 Feb 13 20 14 50.2 D   93845 G8  8.3* 7.9   59+ 101     51 213  31N  
19 Feb 13 22 18 32.1 D   93886     8.5  7.7   60+ 102     37 248  51N 
19 Feb 13 22 47 32.9 D   93895 G4  7.9* 7.5   60+ 102     33 254  42S 
19 Feb 13 23 14 18.2 D     650 A1  5.6* 5.5   60+ 102     29 260  26S  63 Tau
19 Feb 13 23 30 10.4 D   93913 F6  7.0* 6.7   61+ 102     27 264  86N  
19 Feb 13 23 36 27.5 D   93914 G2  7.8* 7.5   61+ 102     26 265  49S 
19 Feb 14  0 30  9.5 D   93934 G5  7.5  6.8   61+ 103     18 275  87N  
19 Feb 14  0 39 29.8 D   93938 K5  6.9  6.1   61+ 103     16 277  63S 
19 Feb 14 22 50 45.4 D     796 A0  6.7* 6.7   71+ 115     42 245  80N  
19 Feb 15 17 59 58.7 D     935 B5  6.8  6.8   79+ 126  -7 46 121  46N  
19 Feb 15 22 42 42.4 D   78252 K0  7.7  7.0   81+ 128     52 227  45N  
19 Feb 15 23 10 50.5 D     969 B8  7.3  7.4   81+ 128     48 236  30N  
19 Feb 16  1 52 44.4 D     989 K0  6.7  5.9   82+ 129     25 272  80S  15 Gem Dbl*
19 Feb 16 19 25 31.9 D   79245 G5  7.8  7.2   88+ 140     49 128  48S 
19 Feb 17  0 19  3.8 D   79392 M0  8.1* 7.3   90+ 142     47 237  23N  
19 Feb 17  1 34 33.8 D   79443 A0  7.6  7.5   90+ 143     37 256  63N  
19 Feb 17  1 50  6.1 D   79451 A0  7.2  7.2   90+ 143     34 259  58S 
19 Feb 17  2  2 49.7 D   79459 A2  7.5  7.4   90+ 143     33 261  50S 
19 Feb 18  0  6 51.1 D   97869 A3  7.4* 7.3   96+ 156     53 212  54S 
19 Feb 18  0 21 23.7 D    1276 K0  6.5* 5.7   96+ 156     52 217  67S 
19 Feb 18  5 52 42.5 D    1310 K0  3.9  3.4   97+ 159      7 291  64S  delta Cnc Dbl*
19 Feb 18 18  4 32.6 D    1387 A5  7.0  6.8   99+ 168  -7 17  85  47S  Dbl*
19 Feb 18 19 32 37.4 D    1395 G9  6.3* 5.8   99+ 169     30 102  89S 
19 Feb 21  2 33 26.6 R  118952 A2  7.1  7.0   97- 159     43 197  79S 
19 Feb 21  3 31 30.1 R  118971 G5  7.6  7.2   97- 159     39 215  80S 
19 Feb 22  1  3 26.0 R    1796 A5  7.6* 7.5   91- 146     36 152  73N 
19 Feb 22  2 13  9.0 R  119462 G5  8.1  7.7   91- 145     38 173  78N 
19 Feb 24  0  2 55.7 R    2043 K0  6.5  5.8   75- 119      9 118  87N  Dbl*
19 Feb 24  0 22 53.6 R    2047 K0  6.6* 6.0   75- 119     12 122  78S 
19 Feb 25  2 24 18.3 R  159111 G1  7.5  7.1   64- 106     15 140  29S 
19 Feb 27  5 44 19.4 R  184983 A2  7.9  7.8   42-  81     16 165  73S 
19 Feb 27  6 15 17.7 R    2456 B7  6.3  6.3   42-  81  -7 17 173  80S 
19 Feb 28  5 35 23.9 R    2580 A1  6.9  6.8   33-  70     11 152  90N 

Notes on the Double Star selection:

Doubles are selected for this list from Occult 4, where the magnitudes of the pair are not more than 2
magnitudes different, the fainter comes is brighter than mag 9,and the time difference(dT) is between
0.1 and 5 seconds. Please report double star phenomena.

  
Key:
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P = Phase (R or D),  R = reappearance D = disappearance 
M =  Miss at this station, Gr = graze nearby (possible miss)
CA = Cusp angle measured from the North or South Cusp. Negative CA = bright limb
Dbl* = This is a double star worth monitoring.
Mag(v)* = asterisk indicates a light curve is available in Occult-4

Star No:

2/3/4 digits = Zodiacal catalogue (ZC) but referred to as the Robertson catalogue (R)
6     digits = Smithsonian Astrophysical Observatory catalogue (SAO)
X nnnnn, Xnnnnnn.  X denotes a star in the eXtended ZC catalogue

Detailed predictions at your location for 1 year are available upon request. 
Occultation Subsection Coordinator: Tim Haymes  occultations@stargazer.me.uk

LUNAR GEOLOGICAL CHANGE DETECTION PROGRAMME 2019 Feb

Tony Cook

Reports have been received from the following observers for December: Jay Albert
(Lake Worth, FL, USA - ALPO) observed: Aristarchus, Copernicus, Fracastorius and
Plato.  Simon Bell (Mid Wales, UK - NAS/Slooh) imaged several features. Valerio
Fontani (Italy – UAI) imaged the Mare Imbrium and Montes Teneriffe. Les Fry (UK -
NAS)  imaged  several  features. Robert  Stuart  (Rhayader, UK  –  BAA)  imaged:
earthshine and the Moon’s disk. Aldo Tonon (Italy-UAI) imaged Sinus Iridum. Gary
Varney (Pembroke Pines, FL, USA – ALPO) imaged:  Littrow, Mare Nectaris  and
Mare Serenitatis.

News:  The Chinese landed Chang’e 4 (with rover) on the lunar far side successfully
on January 3rd in Von Karman crater, which is inside the South Pole-Aitken Basin
(SPA). This is the first time anything has landed safely on the far side, and the first
time direct measurements will be made of the SPA basin. Let us wait and see if they
attempt any imagery of the horizon before sunrise to try to replicate the Surveyor
horizon glow images. Meanwhile Israel will have a lunar lander, called ‘Beresheet’,
launched around about 2019 Feb 18. It will be equipped with a magnetometer, a laser
reflector, and probably a camera. The journey to the Moon will take at around 2-3
weeks, and once it has landed it will operate for approximately 2 days, doing a 50m
hop across the surface, before the temperatures of the lunar day overwhelm its thermal
protection. Let us hope that they send it somewhere interesting – back in 2016 they
were talking about Reiner Gamma, though now I think it is destined for NNW Mare
Serenitatis.

TLP reports:

No TLP were observed in December, though according to Brian Cudnik’s ALPO lunar
impact flash web site (an excellent place to learn about impact flash observing),
Brazilian  observers  (ROCG):  Tiago  Augusto,  Torres  Moreira  and  Carlos
Henrique  Barreto,  have  captured  video  of  suspected  Geminid  impacts  on  the
Moon at these dates and times:  2018 Dec 12 UT 23:40:22, 2018 Dec 15 UT
00:13:36, 00:22:27, 00:59:30 and 01:05:06. Can you please check any video you
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may have taken of lunar earthshine around these times to see if you also have
detected any flashes here, and email Brian Cudnik if you can confirm them to: b
m c u d n i k @ g m a i l . c o m. 

I also received an email from Gene Cross  concerning the appearance of Ross D on
2018 Jun 19 UT 04:00, where he found the normal ghost crater was not visible,
and wondered if there was an obscuration, as the wrinkle ridge intersecting the
crater was visible? He was using the Mt Wilson 60” f/16 Cassegrain (Strehl >
0.9) under decent seeing conditions. So again, if you were observing then, please
get in touch.

Lunar Eclipse 2019 Jan 21: The eclipse was well observed with a flood of pretty,
and colourful, images appearing all over the Internet - though it’s a shame that so
many of these did not include the UT. I decided to have a go at observing myself,
though the forecast said it would be totally cloudy. I got up anyway looked through
the window and found it  was totally  clear.  I  had my 8” Dobsonian scope and an
equatorial  tracking  platform outside  and operational  between 04:35-06:37UT after
which some cloud and mist started to roll in. Now lunar eclipses are not as ideal for
looking for impact flashes as one might think. Although dark to our eyes, to a camera
such as the Watec 902H, which is near-IR sensitive, the umbra shadow lets through
quite a bit of refracted near-IR light from our atmosphere, and because impact flashes
are bright in the near-IR anyway, this could potentially make detection problematic
for the fainter flashes. On the plus side at least, visible light is effectively cut out. Two
candidate impact flashes had previously been recorded during total eclipse, by George
Varros, on 2008 Feb 20 – but these have never been confirmed.

After  the  eclipse  I  ran  my  AVI  videos  through  the  Automated  Lunar  Flash
Investigation (ALFI) software and when the analysis had been completed, found that I
had detected 61 flashes, or about one every two minutes  approximately.  However
careful examination of these suggested that they were either cosmic ray events (Fig. 1
–  Left),  or  point-like  craters  which  cause  false  triggers  when  the  telescope  was
moved.  So, it  seemed that I  had nothing to show for approximately two hours of
observing, though it is important to consider that I was imaging only a quarter of the
lunar surface (Fig. 1 – Right). A colleague at work, Dr Heather McCreadie emailed at
10:41AM on the 21st to say that she had seen a couple of naked eye flashes on the
Moon during the eclipse at around 5AM GMT but didn’t note the exact times. I was a
little sceptical about this as cosmic ray air showers can produce flashes of light in the
eye, just like they do with CCD cameras, and to get two naked eye impact flashes
seemed incredibly unlikely. The odd thing was that on the morning of 22nd January I
started to receive a flurry of emails about impact flashes during the eclipse. Firstly,
from Marcello Zurita (APA/BRAMAON/SAB) and then from the New Scientist over
reports appearing via Will Gater’s Twitter Site. As some of the images showed a flash
which resembled a sharp point, I thought initially that it was a cosmic ray, but because
so  many  images  showed  the  point  of  light  at  the  same  time  (there  were  some
differences of a few seconds because of Internet time issues) and the same location,
and the images were coming in from all over the world, it had to be a lunar impact
flash. I got Heather to do a sketch of the first flash (Fig. 2 – Left) and the position
close to the limb agrees well with Marcello’s image from Brazil  (Fig. 2 – Right).
Please do bear in mind that drawing sketches from memory, a few hours after the
event can have some uncertainty to them. Assuming the events that Heather saw were
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not  meteors  in  our  atmosphere  (see  later)  the  flash  had to  have  been  at  least  5th

magnitude, and to be seen against the red shadow, possibly magnitude 4.

Figure 1. The Moon on 2019 Jan 21. (Left) Field of view of Tony Cook’s Watec 902H camera, at
04:41:43 UT, overlaid on a reference image taken by Franco Taccogna (UAI) at 03:06 UT.
(Right) A typical cosmic ray event detected by the ALFI software in Tony Cook’s video – at

04:42:20 UT, with north to the bottom right.

Figure 2. The Moon on lunar eclipse night 2019 Jan 21, orientated with north towards the top.
(Left) A possible visible sighting of a flash on the Moon by Dr Heather McCredie, showing the

location of the flash she saw at around 5AM UT with several minutes’ uncertainty in time. (Right)
An image by Marcello Zurita (APA/BRAMAON/SAB) showing an impact flash between the craters

of Byrgius, Lagrange, and Lamarck at 04:41:38 UT.

After  trawling  through  social  media,  I  have  now  found  over  forty  independent
accounts/images/videos  of  the  04:41:38  UT impact  flash.  In  terms  of  visual
sightings, these were reported by: Dr Heather McCredie (See Fig. 2 - Left) and
she describes the event as  ‘Colour - white streak in - then a blob of white for
both, not very large. Quite close in time.’, Jenny Graves (Replying to @willgater
@AwesomeAstroPod) – who says ‘I think I saw it when it happened. Didn't know
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what I was seeing at the time. I saw something bright instantly disappear’ and
John O’Neal & colleague (Statesville, NC, USA) who saw ‘a very short, very
fast  meteor skimming near the southeast corner of the moon’.  Although these
were  about  the  right  time,  there  is  a  possibility  that  the  first  and  the  last
descriptions maybe related to meteors in our atmosphere and perhaps the second
to  an occultation?  It  can be difficult  to  judge and describe  events  that  last  a
fraction of a second and you are not expecting to see. Of the many images/videos
I have seen, the flash looks mostly point-like, but may have some distortion – a
curious image by Libor Haspl (Velky Osek, Czech Republic), Observatorio San
Vincente, and another by Brett Ashton, seem to show some rays coming off the
flash,  though  whether  these  are  telescope  diffraction  spikes,  astigmatism,
reflections  inside  the  optics,  refractive/seeing  effects  in  our  atmosphere,  or
excessive high pass filtering (study the NE limb on the Haspl image), I do not
know. Something else I noticed was that the flash seems to vary in brightness
between different observers’ images, but this can probably be explained by the
exposure people used and how sensitive their cameras were to the near-IR. All the
images on the Internet were taken in colour and that too can affect the apparent
brightness if a red flash falls on a blue pixel.

A second possible, unconfirmed, impact flash was recorded at the Royal Greenwich
Observatory, London, at 04:43:44 UT, NE of Endymion crater. It does not look like a
cosmic ray to me,  but because it  lies in a lighter  part  of the shadow, many other
astronomers have unintentionally over exposed their images/video here, and so may
not have noticed it. I showed the video to Dr Heather McCreadie and she thinks this
was the part of the Moon where she saw a second flash of light that night. There are
also four fainter  flashes videoed on eclipse night:  04:06:35UT Montes Cordillera;
04:07:10  UT Flamsteed  area;  04:08:02  UT Letronne-Gassendi  area;  04:40:56  UT
Marius area.  The first three were supplied/processed by Eduardo Placido Santiago
(EXOSS - Brazil) but taken by their colleague Rafael. The 04:06:35 and 04:07:10 UT
ones may be noise on diagonal line video interference – the 04:08:02 UT one may be
related to a bright ray crater on the surface scintillating in atmospheric seeing. The
04:40:56 UT image was taken by Marcello  Zurita (APA/BRAMAON/SAB) and is
probably a cosmic ray. However, all of these locations and UTs need to be checked
out if you took video or still images during the eclipse – please let me know if you are
able to confirm any of these and I shall pass the results onto ALPO’s lunar impact
flash coordinator Brian Cudnik.

If any readers are interested there is some Europlanet software which can be used to
look for impact flashes on the Moon using recordings of AVI video. This is available
from:  http://users.aber.ac.uk/atc/alfi.htm.  The  software  is  different  to  the  existing
Lunar Scan program, but it is intended as a freeware project which will be built upon
and improved. It is advisable to try to use both programs to find impact flashes.

Routine Reports: Below are a selection of reports received for December that can
help us to re-assess unusual past lunar observations – if not eliminate some, then at
least establish the normal appearance of the surface features in question: But before
we start, just a reminder of refinements to weights of TLP mentioned in the Nov and
Jan newsletters:

Ref Date Feature Discoverer Old Weight New Weight LSC
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2 2010Apr20 Descartes Bryukhanov 1 1 2018Nov
3 &
16 2006Jan05 Copernicus Burt 3 3 2018Nov

4 1980Oct19 Promontorium Laplace Hobdell 1 0 2018Nov

5 1975Mar22 Plato Flynn 1 1 2018Nov

6 2001Aug30 Alphonsus Brook 2 2 2018Nov

7 1947Aug28 Langrenus Baum 2 2 2018Nov

8 1992Feb16 Langrenus Moore 1 1 2018Nov

9 1976Jan16 Aristarchus Foley 1 1 2018Nov

10 1954Mar23 Atlas Delmotte 3 3 2018Nov

11 1975Mar02 Plato Foley 1 1 2018Nov

12 1995Feb05 Promontorium Agarum Moore 3 3 2019Jan

13 1969May23 Biela & Maskelyne Skinner et al. 5 5 2019Jan

14 1961Oct18 Agrippa Bartlett 2 2 2019Jan

15 1989Jun12 Torricelli B North 3 2 2019Jan

17 1990Apr04 Copernicus LeFranc 2 2 2019Jan

18 1969May26 Plato Farrant 2 2 2019Jan

19 1966Jul29 Aristarchus Simmons 1 1 2019Jan

20 1982Sep29 Aristarchus (*) Louderbackj 1 0 2019Jan

21 1965Sep13 Plato McCord 5 5 2019Jan

22 1958Dec02 Alphonsus Unknown 1 1 2019Jan

23 1975Mar04 Plato Foley 1 1 2019Jan

24 2011Dec31 Torricelli Braga 1 1 2019Jan

25 1954May11 Eratosthenes Cattermole 2 2 2019Jan

26 1922Nov28 Mons La Hire Wilkins 2 1 2019Jan

27 1982Aug29 Pytheas Robotham 2 1 2019Jan

28 1969May26 Plato Farrant 2 1 2019Jan

29 1959Feb18 Alphonsus Hole 5 5 2019Jan

30 1959Jan23 Aristarchus Alter 4 4 2019Jan

31 1964Sep20 Aristarchus-Herodotus Crowe & Cross 1 1 2019Jan

33 1964Oct23 Aristarchus Bartlett 2 2 2019Jan

34 1983Oct23 Aristarchus Foley 4 4 2019Jan

35 2002Sep23 Aristarchus Brook 1 1 2019Jan

Table 1. A list of old and new TLP weights. Where changes occur, these are indicated in red font. (*)
An email I received from Peter Andersen (BAA) suggested the 1982Sep29UT05:52 TLP was the

occultation of a mag 7 star SAO164524 which occurred at 05:51:57UT. I checked on the World-Wide
Telescope and found that there is a star roughly in the right positions, though the occultation time

according to WWT is 06:08UT – but I have found accuracy problems with WWT in the past. Therefore,
the weight of this TLP has been reduced to 0.
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Figure 3. Lunar Earthshine on 2018 Dec 04 UT 06:07 and orientated with north towards the
top. Taken by Bob Stuart (BAA/NAS).

Earthshine:  On  2019  Dec  04  UT  06:07  Bob  Roberts  (BAA)  imaged  the  lunar
earthshine. Bob’s image (Fig. 3) is just a reminder that like the evening, the early
morning is  a good time to look for lunar impact  flashes,  i.e.  before local  sunrise.
Although Bob would have been incredibly lucky to have caught an impact flash in a
single exposure image like this, with low sensitivity light video cameras, as was done
during  the  lunar  eclipse,  and  the  right  software,  like  ALVIS  or  LunarScan,  the
chances of detection can be significantly improved to one meteorite per 10-20 hours
of  observing.  Though  technically  speaking,  because  of  the  difference  in  velocity
between the Moon in its orbit with typical sporadic meteors, the impact velocity is
slightly less in the mornings,  so any flashes will be slightly fainter.  One bonus of
impact flash monitoring is that one can also participate in lunar occultation observing
with stars reappearing on the eastern limb, rather than the more normally observed
disappearance on the western limb. Please send any observations of these off to the
BAA Lunar Section occultation coordinator, Tim Haymes.

Montes Teneriffe: On 2018 Dec 15 UT 21:18-21:48 Valerio Fontani imaged this area
at  selenographic  colongitudes:  9.0°  to  12.4°  which  match  those  of  an  1854
observation:

nr. Plato in Teneriffe Mountains 1854 Dec 27 UT 18:00-23:00 Observed by Hart
&  others  (Glasgow,  Scotland,  10"  reflector)  "2  luminous  fiery  spots  on
bright side on either side of a ridge, contrasting colour. Seemed to be 2
active volcanoes. Ridge was normal color. Spots were yellow or flame colour.
Never seen before in 40 yrs. of observing." NASA catalog weight=4. NASA
catalog ID #129. ALPO/BAA weight=3.
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Figure 4. The Mare Imbrium area, orientated with north towards the topo. (Left) an image mosaic by
Valerio Fontani (UAI) from 2019 Dec 15 UT 21:21-21:39. (Right) A portion of a sketch from Robert
Hart made on 1854 Dec 27/28 UT 19:00-00:00 and published in: Hart, R. (1855) ‘On a Telescopic
Appearance Seen in the Moon’, Monthly Notices of the Royal Astronomical Society, Vol. 15, p. 163.

Valerio’s image (Fig. 4 – Left) shows pretty much all of the detail that we can see in
the Hart sketch (Fig. 4 – Right), though I would say that the terminator seems to be a
bit further to the west in 1854 as Timocharis is visible. So, we now need to increase
our  lower  limit  of  selenographic  colongitude  to  say  10.2°  for  all  future  repeat
illumination observations. As to what the colours were due to, in 1854 – one might
think that this could be caused by the Moon being low, but its calculated altitude of
37°-24° is not so low. Chromatic aberration from a poor-quality low magnification
eyepiece  might  be  another  way of  causing  colour;  and  coupled  with  poor  seeing
conditions  could make  bright  sunward facing  slopes  sparkle  with coloured  seeing
flare. However, we need to check that indeed the Montes Teneriffe do appear bright in
the new range of selenographic colongitudes we have assigned. We shall keep the
weight at 3 for now.

Mons La Hire: On 2018 Dec 17 UT 02:37 UT 02:37 Simon Bell (NAS – Mid Wales,
UK),  using  the  Slooh robotic  telescope  network  to  image  the  Moon  at  the  same
illumination, to within ±0.5°, as the following observation:

Mons Lahire 1887 Feb 02 UT 20:00? Observed by Klein (Cologne, Germany, 6"
refractor)  "Intense  yellow  streak  that  cast  shadows  around  neighbouring
features". NASA catalog weight=4. NASA catalog ID #255. ALPO/BAA weight=3.
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Figure 5. Copernicus and the Montes Apenninus, from a larger monochrome image of the waxing
gibbous Moon, taken by Simon Bell (NAS) on 2019 Dec 17 UT 02:23 using the Slooh Chile 1 Wide
Field robotic scope. The yellow markers indicate the position of Mons La Hire. Image re-orientated

with north towards the top.

 Although taken with a wide field of view (Fig. 5), we can at least see what the scene
may have looked like to Klein in 1867, though there is a bit of uncertainty over the
20:00 quoted in the Cameron catalog reference.  We shall keep the weight at 3 for
now. Certainly, no intense streak is visible in the Slooh telescope image. The Slooh
robotic telescope robotic telescope network allows amateur astronomers to observe by
subscription at a variety of affordable rates. Something that is useful if you do not
own your own scope, or can no longer observe outside easily.

Figure 6. Promontorium Laplace orientated with north towards the top and taken by Aldo Tonon
(UAI). on 2018 Dec 17. (Left) Taken at 20:35UT. (Right) Taken at 20:45UT but with artificial

atmospheric spectral dispersion added.

Promontorium Laplace: On 2018 Dec 17 UT 20:35 and 20:45 Aldo Tonon (UAI
imaged this area under the same illumination and topocentric libration, to within ±1°
as the following observation:

On 1994 Apr 21 at UT 06:00 W, Cameron (Sedona, USA) detected a reddish
colour  on  Pronontorium  Laplace,  This  is  TLP  event  No.  9  in  the  ALPO
Clementine LTP program Nov 1994. The ALPO/BAA weight=2.

Aldo took the images under poor observing conditions, and I have tried to add some
atmospheric spectral dispersion the 20:45UT image (Fig. 6 Right). It certainly does
show some  red  to  Promontorium  Laplace,  but  also  rather  obvious  colour  fringes
elsewhere. From Winnie Cameron’s observing location in Sedona, Arizona, the Moon
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was 44° above the horizon and so atmospheric spectral dispersion does not seem a
likely option – also she would not have been fooled by it. Unfortunately, the report I
have does not state whether the red colour was seen visually, or detected using colour
filters, so for now I shall keep the weight at 2.

Gassendi: On 2018 Dec 18 UT 20:11 Les Fry (NAS) imaged this crater under the
same  illumination  and  topocentric  libration,  to  within  ±1°  as  the  following
observation:

On 1976 Apr 10 at 21:15-21:49UT S. Spencer (60mm refractor x60, seeing quite
good) noticed a faint red glow at the south west wall of Gassendi covering a
span of about 35 deg arc. The observer had some doubts about this because
they were using a small telescope, but thought that they ought to report it,
just in case. A BAA Lunar Section report. ALPO/BAA weight=1.

Figure 7. Gassendi orientated with north towards the top. (Top) as drawn by Steven Spencer (BAA) on
1976 Apr 10 UT 21:15-21:49. (Bottom) A subsection of an image by Les Fry (NAS), taken on 2018

Dec 18 UT 20:11, with colour saturation increased to 40%.

Despite increasing the colour saturation of Les’ image (Fig. 7b) there is no sign of a
faint glow between the parallel lines shown in Steven Spencer’s sketch. The weight of
1  seems  appropriate  at  the  moment  though  it  may  have  an  origin  in  chromatic
aberration in the small 2” refractor being used.

Fracastorius: On 2018 Dec 22 UT 01:40-02:03 Jay Albert observed this crater under
similar illumination (within ±0.5°) to the following late 1970s report:

On 1977 Mar 04 at UT 20:55-21:18 JH Robinson (Teignmouth, Devon, UK, 26cm
reflector, x200, Wratten 25 and 44a filters, seeing steady, transparency
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varies from fair to very poor and cloud eventually halted observations). The
floor of Fracastorius is significantly brighter in a red filter than in a
blue filter. This is a BAA Lunar Section observation. ALPO/BAA weight=2.

Jay was using a Celestron NexStar Evolution 8” SCT under a hazy, mostly clear sky.
Transparency was 2nd magnitude.  Seeing was a  poor  3-4/10.  He found the  1977
description pretty accurate, namely that the floor was brighter in the red Wratten 25
filter than in the blue Wratten 44A filter. He commented that the north part of the
floor was especially dark in the blue. We shall therefore lower the ALPO/BAA weight
from 2  to  1,  as  I  would  like  to  check  that  this  appearance  repeats.  The  floor  of
Fracastorius is known as a ‘Permanent Blink’ area by old-time TLP observers, in that
they always suspect colour here when they used Moon Blink devices on this crater.
However, I seem to recall that earlier repeat illumination observations of the crater do
not always show a colour filter effect, hence why we will not go lower than a weight
of 1 just yet.

General  Information:   For  repeat  illumination  (and  a  few  repeat  libration)
observations for the coming month - these can be found on the following web site:
http://users.aber.ac.uk/atc/lunar_schedule.htm .  Only by re-observing and submitting
your observations can we fully resolve past observational puzzles. To keep yourself
busy on cloudy nights, why not try ‘Spot the Difference’ between spacecraft imagery
taken  on  different  dates?  This  can  be  found  on:
http://users.aber.ac.uk/atc/tlp/spot_the_difference.htm . If in the unlikely event you do
ever  see  a  TLP,  firstly  read  the  TLP  checklist  on
http://users.aber.ac.uk/atc/alpo/ltp.htm ,  and  if  this  does  not  explain  what  you  are
seeing, please give me a call on my cell phone: +44  (0)798 505 5681 and I 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! Twitter TLP alerts
can be accessed on https://twitter.com/lunarnaut .

Dr  Anthony  Cook,  Department  of  Physics,  Aberystwyth  University,  Penglais,
Aberystwyth, Ceredigion, SY23 3BZ, WALES, UNITED KINGDOM. Email: atc @
aber.ac.uk
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	No TLP were observed in December, though according to Brian Cudnik’s ALPO lunar impact flash web site (an excellent place to learn about impact flash observing), Brazilian observers (ROCG): Tiago Augusto, Torres Moreira and Carlos Henrique Barreto, have captured video of suspected Geminid impacts on the Moon at these dates and times: 2018 Dec 12 UT 23:40:22, 2018 Dec 15 UT 00:13:36, 00:22:27, 00:59:30 and 01:05:06. Can you please check any video you may have taken of lunar earthshine around these times to see if you also have detected any flashes here, and email Brian Cudnik if you can confirm them to: b m c u d n i k @ g m a i l . c o m.
	I also received an email from Gene Cross concerning the appearance of Ross D on 2018 Jun 19 UT 04:00, where he found the normal ghost crater was not visible, and wondered if there was an obscuration, as the wrinkle ridge intersecting the crater was visible? He was using the Mt Wilson 60” f/16 Cassegrain (Strehl > 0.9) under decent seeing conditions. So again, if you were observing then, please get in touch.
	Figure 1. The Moon on 2019 Jan 21. (Left) Field of view of Tony Cook’s Watec 902H camera, at 04:41:43 UT, overlaid on a reference image taken by Franco Taccogna (UAI) at 03:06 UT. (Right) A typical cosmic ray event detected by the ALFI software in Tony Cook’s video – at 04:42:20 UT, with north to the bottom right.
	Figure 2. The Moon on lunar eclipse night 2019 Jan 21, orientated with north towards the top. (Left) A possible visible sighting of a flash on the Moon by Dr Heather McCredie, showing the location of the flash she saw at around 5AM UT with several minutes’ uncertainty in time. (Right) An image by Marcello Zurita (APA/BRAMAON/SAB) showing an impact flash between the craters of Byrgius, Lagrange, and Lamarck at 04:41:38 UT.
	After trawling through social media, I have now found over forty independent accounts/images/videos of the 04:41:38 UT impact flash. In terms of visual sightings, these were reported by: Dr Heather McCredie (See Fig. 2 - Left) and she describes the event as ‘Colour - white streak in - then a blob of white for both, not very large. Quite close in time.’, Jenny Graves (Replying to @willgater @AwesomeAstroPod) – who says ‘I think I saw it when it happened. Didn't know what I was seeing at the time. I saw something bright instantly disappear’ and John O’Neal & colleague (Statesville, NC, USA) who saw ‘a very short, very fast meteor skimming near the southeast corner of the moon’. Although these were about the right time, there is a possibility that the first and the last descriptions maybe related to meteors in our atmosphere and perhaps the second to an occultation? It can be difficult to judge and describe events that last a fraction of a second and you are not expecting to see. Of the many images/videos I have seen, the flash looks mostly point-like, but may have some distortion – a curious image by Libor Haspl (Velky Osek, Czech Republic), Observatorio San Vincente, and another by Brett Ashton, seem to show some rays coming off the flash, though whether these are telescope diffraction spikes, astigmatism, reflections inside the optics, refractive/seeing effects in our atmosphere, or excessive high pass filtering (study the NE limb on the Haspl image), I do not know. Something else I noticed was that the flash seems to vary in brightness between different observers’ images, but this can probably be explained by the exposure people used and how sensitive their cameras were to the near-IR. All the images on the Internet were taken in colour and that too can affect the apparent brightness if a red flash falls on a blue pixel.
	Mons Lahire 1887 Feb 02 UT 20:00? Observed by Klein (Cologne, Germany, 6" refractor) "Intense yellow streak that cast shadows around neighbouring features". NASA catalog weight=4. NASA catalog ID #255. ALPO/BAA weight=3.
	On 1994 Apr 21 at UT 06:00 W, Cameron (Sedona, USA) detected a reddish colour on Pronontorium Laplace, This is TLP event No. 9 in the ALPO Clementine LTP program Nov 1994. The ALPO/BAA weight=2.
	On 1976 Apr 10 at 21:15-21:49UT S. Spencer (60mm refractor x60, seeing quite good) noticed a faint red glow at the south west wall of Gassendi covering a span of about 35 deg arc. The observer had some doubts about this because they were using a small telescope, but thought that they ought to report it, just in case. A BAA Lunar Section report. ALPO/BAA weight=1.
	On 1977 Mar 04 at UT 20:55-21:18 JH Robinson (Teignmouth, Devon, UK, 26cm reflector, x200, Wratten 25 and 44a filters, seeing steady, transparency varies from fair to very poor and cloud eventually halted observations). The floor of Fracastorius is significantly brighter in a red filter than in a blue filter. This is a BAA Lunar Section observation. ALPO/BAA weight=2.
	General Information: For repeat illumination (and a few repeat libration) observations for the coming month - these can be found on the following web site: http://users.aber.ac.uk/atc/lunar_schedule.htm . Only by re-observing and submitting your observations can we fully resolve past observational puzzles. To keep yourself busy on cloudy nights, why not try ‘Spot the Difference’ between spacecraft imagery taken on different dates? This can be found on: http://users.aber.ac.uk/atc/tlp/spot_the_difference.htm . If in the unlikely event you do ever see a TLP, firstly read the TLP checklist on http://users.aber.ac.uk/atc/alpo/ltp.htm , and if this does not explain what you are seeing, please give me a call on my cell phone: +44 (0)798 505 5681 and I 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! Twitter TLP alerts can be accessed on https://twitter.com/lunarnaut .


