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t lunar dr

Theophilus and
Cyrillus, obseved by
Dr Fearnside on
3/4 May 2006

A firsta ttempt a

Dr Andrew Fearnside

N the dead of the night bridging 3 and 4
May 2006, | set about attempting my
first sketch of a lunar featur&Vith
the Moon approaching first quarter
the semi-illuminated crater pair
ing of Theophilus and Cyrillus
presented a striking view of
sharply defined shadows
cast in stark contrast to
well-defined  sunlit
inner crater walls.
This, | thought,
would be a good
starting point.
Observing
began at about
22:30 UT and
consisted of noth
ing more than gazing
at the two craters and
drinking in as much of the
shape and gross features as-pos
sible in order to try to gauge the-el
ative proportions, dimensions and

awing

w a s
complete,
and after the
night's observing
had ended, | added
finer details to the
sketch while indoors, and
under better lighting, accord
ing to the notes | had made and
with the aid of a putty rubber (a
malleable artist eraser) to define
bright areas of the cratefhe pencil

shapes of the features before thinkingn softness. Using a 127mm Maksutov-sketch and notes then formed the basis of
about any of the fine detailShis exercise Cassegrain telescope, at /15, with a 2@ final stippled drawing made using
alone drew to my attention more detail andarlow lens and a pair of 26mm eyepieceRotring technical drawing pens, and
structure than | have ever before realizednounted in a binocular viewdremployed shown above.

existed at these cratefBhey are popular a magnification of x147. | found that
targets for astrophotographers andinocular viewing was very fefctive at
imagers, and | had already seen a wealth @llowing me to better perceive detail anc
high-quality images of these craters.contrast on the lunar surfacehe splitting
Nevertheless, none of those images camgf incoming light by the binocular viewer
close to the level of detail that could beas between both eyes, alsdeefively
discerned at the eyepiece that night aftegliminated the dazzle | had $erfed when
half an hour of patient observing. trying to view the Moon with one eye
Of course, the seeing was not ideal — itusing only the Barlow lens and one 26mn
never really is — and only for a split sec eyepiece With my right eye at the eye
ond or so would the craters become cleampiece, | focused my left eye upon the
ly visible without obvious atmospheric sketch pad, illuminated with a white-light
distortion. Howeverby patiently waiting torch. Given the brightness of the view a
for many successive such fleetingthe eyepiece, there seemed little point i
moments of clarityl found myself able to using a red-light torch as this would have
identify aspects of fine detail which | compromised my view of the sketch | was
doubt would have been faithfully repre producing. The two-eyed technique
sented in any webcam image, no matteproved to be very helpful in guiding my
how much image processing washand atthe sketch pad.
involved. Starting with a general outline of the
Drawing began at 23:10 UBnd ended main features of the crater pairthen set
about 30 minutes laterColongitude at about recording the lightly shaded areas ¢
commencement of sketching was 341.4°%he feature, subsequently shading in-sus
corresponding to a 6.1-day-old Modrhe cessively darker parts with successivel
seeing was a little unsteadiput trans softer pencils. | also made notes of detail
parency was quite good, with only a littleconcerning certain features, such a
high, thin haze developing towards the endwhite’, ‘black’, ‘sharp edge’etc., to
of the half-hour sketching period. remind me of what | had seen and perhay
| used a sketch pad of good qualist not been able to faithfully represent in
paper and pencils of H, HB and B1 to B4 pencil. Once the preliminary pencil sketct
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Editor's comment:

Dr Fearnsides account demonstrates
a well-planned and well-executed
strategy — and it certainly paid divi
dends in the accuracy of the final
observational drawing.

Although I've received thousands
of observational accounts during the
22 years that I've been the Lunar
Section Director of the Society for
PopularAstronomy | cant recall
having read such a detailed account
of a first attempt at a lunar observa
tional drawing as Dr Fearnside’

Lunar observational drawings are
among the most challenging tasks
that any amateur astronomer can
attempt. Unless one has patience,
perseverance and a determination to
capture the view through the eye
piece as well as one can, they can be
frustrating to execute and disappeint
ing to the eye.

An excellent article byAndrew
JohnsonTheArt of Making
Drawings of the Moonfeatures on
the BAAweb pages at:

www.baalunarsection.gruk
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Alphonsus:  Nectarian or Pr

Mardifia Clark

N irregular shaped crater of a form

typical to that caused by an oblique
impact is located on the flank of the crate
Alphonsus and designate&lphonsus B.
An investigation into the possible origin of
this crater resulted in realization that its
supposed direction of impact (impact axis’
is oriented almost exactly radial to the €en
ter of the Nectaris basin; and that furthe
two craters, of similar size and morpholo
gy, were also located and their impact axi:
found similarly aligned radially to the
Nectaris basinThis raised the possibility
that these represent secondary impacts
the Nectaris basin-forming eventhis
relationship, if true, has the consequenc
of making a somewhat earlier relative-for
mation period correct for the crater
Alphonsus.

In accordance with the principle of
superposition, the location of one of thess
Nectaris basin secondaries on the rim c
the craterAlphonsus would necessarily

limit its age to that era preceding theAbove: Location of the anomalous crafdphonsus B.

Nectaris impact event, the Pre-Nectarian.
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e-Nectarian?

The event which delineates
the beginning of the Nectarian
era of lunar geologic history is
the impact which formed the
Nectaris basin.The area is
shown in the graphic above.
Also indicated are the loea
tions of the three oblique
impact craters examined,
Alphonsus BAlbufeda D and
Nicolai Z. Also indicated is
Vallis Rheita, which is com
monly attributed as a chain of
secondaries radial to and
formed as a result of the
Nectaris basin  forming
impact. This valley gives
some idea of the relative dis
tance at which secondary
craters of the 15-25km size
range can be expected. Note
also that all these possible
secondaries lie outside the
outermost ring of the multi-
ring Nectaris basin, within the
outlying zone of secondary
impacts.
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The graphic below sums up the radiamarily from an oblique impact, any evi
relationship between two of these possibldence of mass-wasting as an alternate rir
secondary obliqgue impact craters and thatering mechanism must be eliminated.
Nectaris basirAs can be seen, both craters First we’ll examineAlbufeda D. The
exhibit very similar ‘beak-shapedrater image at right presenédbufeda D in a ter
rims and are further oriented on theiritorial setting.The crater is situated on an
longer axis directly to the center of theelevated landform with lobate edges, see
basin. Furtherthey are aligned in properto the left of the crater propdrfound this
accordance to the purported direction gbarticular crater associated with the
impact were they to have originated fronNectaris basin event by C J Byrraufar
the Nectaris basin-forming impact. Orbiter PhotographicAtlas of the Moon

defining the ‘beak-likeportion of the rim.
Mass wasting (landslides) on such a scale
as would be required to form such agkar
irregularity in the rim morphology of an
originally circular crater would surely
leave none of the original rim elevation
intact in this arealWe can thus most likely
eliminate mass wasting as a principal
formative mechanism responsible for this
portion of the craters rim outline. Other
Above: Oblique impacts 2005). Referring tAlbufeda D in com areas of the crater rim do show modifica
ments about LO®M image 1\*096-H2 he tion due to the actions of mass wasting
In the above graphic the relationshipvrites: “Between Burnham andlbufeda (however irrelevant to the present exami
between morphology and direction fronthere is another iregular rim, surounded nation). This can be seen along the north
which the impactor arrived is expressediy a flow with a lobate edge. These-feseedge near where the upper dimensional
Experimental impacts (Gault ®/edekind, tures may have been qutuced by the arrow points and as minor scalloping of the
1978) performed in the laboratory illus molten electa im the Nectaris basin.”  right side of the crater rinT.he diferences
trate that such morphologies are possibleThe lage scale image below is providedn morphology of rim modification by
and very specific as to direction ofwith dimensional data and alignment to thenass wasting and by direction of impact
impactor arrival. This directional align center of the Nectaris basiitrows point can so be seen to be quite plainlyfetfiént.
ment is consistent with an impactor origirto the presence of a defined rim still extanthe state of preservation of this crater can

from the Nectaris basin formation event.
Since crater morphologparticularly rim
morphology can be shaped by other mech
anisms than an obliqgue impacter closer
examination of the individual craters is in
order One of the mechanisms that modi
fies the rims shapes of craters is mass-wa:
ing, commonly expressed through the forr
called ‘scalloping’.This often can be seen
to result in crater rims which vary from cir
cularity to various polygonal shapes
instead. Obviouslyif the nature of these
craters is to be determined as caused p
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be seen to be consistent with a early
Nectarian age.

The next purported Nectaris basin sec
ondary we’ll examine is Nicolai Z, shown
below in a lage scale image with its linear
relationship to the Nectaris basin and
dimensionality indicated as before.
Although its western rim (left) does not
appear to have a pronounced rim remain
ing intact, there is no evidence upon it's
floor of the efects of the scale of mass
wasting that would, again, be required to
modify its rim so radically Instead the
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as before, gues against this irregularity as An examination of the morphological
having been the result of mass wasting. differences between the two craters shown

floor follows the shape of the rim, having
also an anomalous extension beyond eircu

in the graphic below (lower right of this
page) illustrates the range of preservation
possible within craters formed prior to the
Nectaris basin-forming event.

Rosenbager is a typical Pre-Nectarian
age crater with subdued or absent central
peak, heavily eroded walls with little or no
evidence of terracing remaining, a very
subdued rim and overall a thoroughly
‘weatherbeatenlook. While both Vlacq
and Rosenbger are considered to be Pre-
Nectarian, Vlacq is obviously the more
recent of the two formations. In fact,

larity. Also, a notable similarity in mer Above is a lage-scale view oAlphonsus Wilhelms referred t&/lacq at least once in
phology can be seen when comparing thi8. Again this indicates the presence of his book Geologic Histoy of the Moon
crater toAlbufeda D: in size, in ratio of the raised rim all around the beak-like extenp147) as ‘probablya Pre-Nectarian crater
long to short dimensions of both and irsion of the cratés rim. And again, This would imply a state of preservation
outline. (the lage slide on the north wall of although there is debris upon the floor iwonsistent with either a very late Pre-

the latter crater excepted.)

this area, there is debris and anomalol¢ectarian age or a very early Nectarian

Finally we"ll examineAlphonsus B, the formations throughout the floor of this fea age.This places/lacq as probably formed

crater that started this little investigation. ture.

Shown above is afpollo image taken of ~ As before, in no case is the
Alphonsus and enlged to show the areaamount of debris in the west
of interest. (The corkscrew object is &rn portion of the floor stif
boom attached to the orbiter). Indicated bgient to account for a mass
dashed lines is the gross rim area ofasting explanation for this
Alphonsus andAlphonsus B is also cratefs shape. On the cen
labelled. In relation to the latter craterdrary, when comparing the
superposition upon the formehe area of significant wasting that has
Alphonsus B which overlayAlponsus is occurred on the eastern rin
indicated by diagonal hashmarks. of this crater (blocky land

Two things are evident from this imageslips are evident) it is even
1) thatAlphonsus B overlay#lphonsus more apparent that anothe
and therefore was created afédphonsus mechanism than mass wast
was formed. 2) thaklphonsus B also has aing must be what accounts
well preserved rim including on the irregu for the anomalous shape o
lar ‘beak-like’ portion. This morphology the western rim.
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during a similar timeframe aslphonsus,
which is usually considered a very early
Nectarian formation.

Indeed, there are striking similarities in
morphology  between Vlacqg and
Alphonsus; they are in the same size class
(Vlacg 92 km,Alphonsus 121 km), they
both have elongated central peak complex
es exposed and possess complete rims with
evidence of terracing still remaining.
Differences include but are not limited to
the presence of Imbrium basin sculpture in
Alpohonsus and the longer central peak
complex.This latter feature is thought to
be related to deep radial crustal fractures
resultant from the Imbrium basin forming
event.Vlacq is missing these characteris
tics as it is much more removed from the
range of such Imbrium sourced mecha
nisms than i@\lphonsus.

To sum up, evidence has been presented

to support an origin for three irregular
crater forms surrounding the Nectaris
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basin as oblique radial secondaries to thee presence of a central peak, a feature regicondary impact zone surrounding -nec
Nectaris basin-forming evenfThis is usually associated with Pre-Nectariamaris basin and virtually exact radiality vis
based upon 1) crater morphology indicatcraters and in consideration of its superima vis the morphologically indicated direc
ing a Nectarian age; 2) the rim morpholoposition upon Ptolemaeus, a plainly Pretion of their impactors pointing straight
gy indicating an origin from oblique nectarian age cratekny sculpture evident back to the Nectaris basin!
impact; 3) an alignment of their impactfrom the Nectaris basin impact which In sum, these commonalities could be
directional axis, in all cases, almost prewould have positively determinedcoincidental, but in my view they gue,
cisely radial to the center of the NectarilAlphonsus’age as Nectarian is in any caségethey for at least a modest probability
basin, and 4) their common location withsuppressed completely by the subsequestherwise. Certainlylocating and identify
in the zone of secondary impacts (beyonkinbrium event and its ejecta — which-lating other similiar illregular craters pos
the outer rings) surrounding the Nectariter evidence at least proves beyond arsessing the same related characteristics
basin. doubt that Alphonsus pre-dates thewithin Nectaris secondary zones would
One of these oblique Nectaris basin-se¢mbrium era. only further support this premise. In any
ondaries is situated on the flank of So, isAlphonsus really datable as a Preease such investigations could only be
Alphonsus. Based on the principle oNectarian crater simply by the presence afeen as profitable (and fun!) to undertake.
superposition, this location indicates thabne anomalous crateAlponsus B, lying The Moons geological history is not
Alphonsus would have to have beemn its flank?Yes, but with an important perfectly understood or intrepreted on a
formed prior to the Nectaris basin evenproviso that being that an fafmative 100% feature-by-feature basis — even
instead of shortly thereaftesis commonly depends entirely on the origin of this smalloday as any professional lunar geologist
asserted at the present time. Furtkem irregular craterOblique impacts do occurwould certainly airm.
parison of the gross morphology ofas primary impacts, certainlgnd it is cer
Alphonsus itself with the morphologiestainly also possible that this is one of them Addendum: Dr Charles ®éd graciously
consistent with either a late Pre-Nectariaand that it has nothing to do with thereviewed this aicle, at my equest, after
age or an early Nectarian age cratedectaris basin formation event and thaits intiial publication in theALPO Lunar
(Vlacq) indicate that its morphology aloneAlphonsus, is, after all, properly classifiedSection publication The Lunar Obser
does not preclude a late Pre-Nectarian a@e fact this is what | would have assumedie expessed affirmation of the gioabili-
for this crater — had | not found firsAlbufeda D and ty of the pemise. Based on this confirma
| suspect thaflphonsus was assigned ahen Nicloai Z, sharing almost identicatltion | feel thatAlphonsus can now be con
Nectarian age by researchers because fofm, age, morphologypresence in the sideed a Pe-Nectarian formation.Lunar
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Lunar cr ater ¢ hains

Phil Morgan

Intr oduction

Crater chains can be found all over the
lunar surface, appearing in equal abun
dance in the marial and highland regions,
varying in size, shape and length wherever
they occur

Not only do they form both linear and
curving arcs of craters, they can be divided
into three sub-groups — open, contiguous
and decremental chains. Open, where the
individual craters in a chain do not touch
and are separate; Contiguous, where some,
or all, of the craters tend to coalesce, and
Decremental where the individual craters
decrease in size from one end of the chain
to the other Figure 2

Figure 1 shows the contiguous chain of
craters north of Ptolemaeus running east
south eastwards towards Mulleirawn by
the author on 5 May 2006 at 21.00 to
21.30h UT 305mm Newtonian x400.

Figure 2 shows the open decremental arc
running eastwards from the southern fam
part of Hipparchus, featuring the craters
Halley and Hind Another example of this
type of chain will be found circling the
inner floor of Clavius.

Figure 1

Left: Hypatia,
as seen by the
author on
29 March
1974, 19:55 to
20:30 UT
153mm Gubb
Parsons OG
x360.

A patrticularly
fine contiguous
chain uns
north from
Hypatia
towards the
southern littoral
regions of the
Mare
Tranquillitatis.
This chain
appears to con
tinue the strike
of Hypatia's
much deformed
western ram
part.
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Figure 3

Another type are the ringwall crater
chains.These are found on the circumfer
ence of lage ring structures and are usual
ly contiguous, often oval shaped, and form
arcs since they follow the rim of the parent
crater Good examples will be found €ir
cling the rims of the craterérzachel,
Thebit, Pitatus and many more too numer
ous to list.

Many crater chains will be found follow
ing fault lines, rilles and ridgesThe great
Abulfeda crater chain extending at least
300 km and possibly more is associated
with a fault line and contains both open
and contiguous crater3his feature was
covered inBAA Lunar Section Ciulars
Vol. 42 No. 9 and NoIlandVol. 43 No. 2.

Another mostly contiguous chain
extends some 250km down the western
floor of Deslandres, from Hell towards
Purbach EFRigure 3).
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Figure 5 broken out at the southern end of this
mountain mass, the mountain blackota
tion giving rise to another fault line at its
southern tip.

The small groove valleyradial to
Imbrium, that lies immediately to the west
of Davy G also appears to have shifted
some 5 km to the east compared to the
other parts associated with it to the north
and southA small pit, continuing the Davy
crater chain, lies to the bottom of this
groove but it is extremely di€ult to
observe except under the very best condi
tions. The chain as it crosses DaYyis
contiguous, but it is instructive to divide it
into three separate and nearly equal decre
mental sectionsHigure 7).

Starting at the west, sectiol forms a
dog-leg to the other sections, a common
feature of faults, for example the Rimae

The Davy crater chain Hyginus, Aridaeus and thé/allis Rheita
This section is devoted to the Davy cratefthe section near Reimaru3gken singly
chain since it is the most often observed dhis part is contiguous and decrimental and
this type of lunar feature, not only by theso is section BThe tail end of B and the
author but probably by most otherstart of C section lies on the east wall of
observersWhilst the lager members of DavyY. For the Earth based observitre
this chain are visible under 'normal' seeingrater chain produces and interesting notch
conditions, the smaller individual craterletof shadow in the wall at this point when
require near perfect seeing to be studied inewed under very late afternoon illumina
any sort of detail. tion. Section C takes the chain on to the
groove valley west of Davy G, but is bro
ken up and lost here, apart from the small
pit mentioned earliedying in the groove.

Immediately east of Davy G the strike of

the chain is continued by two shallow eon

tiguous craterlets.

Mention has been madeBAA Lunar
Section Cicular Vol. 43 No 2) of a possi
ble rille lying to the north of the chains
length in DavyY. The author has never

Crater chains associated with rilles The bulk of the chain crosses the old ringbserved this, but on a couple of occasions
include the Rima Hyginus, the Birt cleft atDavy Y, traverses its east rampart and cahas observed a decided fdience in the
its northern end and the southern section des onwards to the deformed crater Daviieight of the lunar surface to the north of
a small rille that cuts through Gassendi B (Figure 5). Its is instructive to note thatthe chainThis is somewhat confirmed by
as it runs towards the northern outer ranthis younger (?) crater is elongated strondhe contour lines shown in tiégmesAtlas
part of Gassendi. ly along the strike of the chain, and this hasf the Moon This indicates some later

In addition to the above, many of thded the author to believe that the Davgmall dip-slip movement along the fault
larger lunar valleys are composed of sevecrater chain, like many others, has formelihe after the initial strike-slip faulting.
al coalesced rings forming chais.tear over a fault lineThis was also dealt with
fault has dislocated part of the eastern wally the author inBAA Lunar Section Conclusion
of Capella and the resulting groove tha€ircular Vol. 40. No.5, May 2003. Taking all the above observations into €on
runs towards Gaudibert is partly crater Moving eastwards from Davy ,Ghe sideration, it would seem at least possible
form. The inner eastern rampart of Lamehain can be traced further eastwards Hiat, like many other lunar crater chains,
continues the strike of a valleyamgely two small shallow depressions in thehe Davy crater chain has developed along
craterform, that runs to the south. S¢e enclosure Ptolemaeus E, and on across tadracture line.This does not totally dis
New Moonvol. 15 No 3, Spring 2006he floor of Ptolemaeus as a ridge (fault) to theniss the more often quoted origins for this
great Rheitd/alley is another example andsmall crater Ptolemaeus M, lying on thdeature, that is, a line of secondaries, or the
to quote from Harold Hils Portfolio of rim of a shallow depression. remnants of a tidally disrupted comet.
Lunar Drawings “so many craterform  Further possible proof of a fault here is in This chain of craterlets has attracted a lot
objects make up the valley that thezan the apparent rotation of about 20° cleckof attention in the past due to its unusual
be little doubt that it consists of the coaleswise of the lage mountain block in the length, but hopefully this short article will
cence of a number of ring plains....clearlywestern wall of Ptolemaeus, marked Mt. Iencourage the reader to observe the region
the valley is not of meteoric origin.” Figure 6 another fainter crater chain has with a new perspective.

Figure 6

Figure 7

The NewMoon December2006 Page9



Sunset on Desctas.A fine contiguous ar of craterlets un notheastwads from the ringwall crater DescégsA. On numesus
occasions the author has noted that the that the lunar surface to the south of this crater chain is deeper thantbarthsidey
indicating that this chain of craters has arisen on a fault.
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