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FEATURE OF THE MONTH T JULY 2015
PROTAGORAS

Sketch and text by Robert H. Hays, Jr. - Worth, Illinois, USA
February 28, 2015 02:58-03:38 UT, 15cm refl, 170k, seang 6-8/10

| drew this crater and vicinity on the evening of Feb. 27/28, 2015 before the moon hid the double 20/21
Geminorum. This crater is in Mare Frigoris northwesApn$toteles. Protagoras is a crisp, slightly edpgped
crater with the pointed end to the west. Protagoras B is the small pit to the west. There is a conspicuous brigl
patch to the south. This feature is also slightly-giggped, but with the pointed etadthe east. It may be a low
elevation based on shadowing that was noted. A bright, isolated peak is north of Protagoras. There is a varie
of peaks and ridges to the east. Some of them appear to form two or three partial rings. A large mountain,
elongaed nearly nortksouth, is the main elevation in this area. This mountain has a forked southern end with ¢
small peak nearby, and a narrow ridge protruding northward. A delicate horsbsipeel ridge with at least
one gap is east of the large mountain.assortment of peaks between the large mountain and Protagoras are
arranged in semicircular patterns. There are three peaks south of the large mountain andshedaosge.
The middle one is brighter than its neighbors, but it has relatively litttoghaNone of the detail east of
Protagoras is shown on the Lunar Quadrant map.
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LUNAR CALENDAR
JULY -AUGUST 2015 (UT)

2015 uT

Jul 01 06:48 | Moon South Dec.: 18.4° S

02 02:20 | Full Moon

05 18:54 | Moon Perigee: 367100 km

08 00:07 | Moon Descendinfjlode

08 20:24 | Last Quarter

12 17:55 | Moon-Aldebaran: 0.9° S

14 04:24 Moon North Dec.: 18.4° N

16 01:24 New Moon

18 17:34 | Moon-Jupiter: 4.5° N

19 01:06 Moon-Venus: 0.5° N

21 11:.02 | Moon Apogee: 404800 km

21 19:32 | Moon Ascending Node

24 04:04 | First Quarter

26 08:43 Moon-Saturn: 2.4° S

28 17:34 | Moon South Dec.: 18.3° S

31 10:43 | Full Moon

Aug 02 10:11 | Moon Perigee: 362100 km

04 02:53 | Moon Descending Node

07 02:03 | Last Quarter

08 23:22 | Moon-Aldebaran: 0.7° S

10 11:11 | Moon North Dec.: 18.3° N

14 14:54 New Moon

16 14:34 | Moon-Mercury: 2.2° N

17 23:05 | Moon Ascending Node

18 02:33 | Moon Apogee: 405900 km

22 17:21 Moon-Saturn: 2.8° S

22 19:31 | First Quarter

25 03:44 | Moon South Dec.: 18.2° S

29 18:35 | Full Moon

30 15:24 | Moon Perigee: 358300 km

31 10:16 | Moon Descending Node




AN INVITATION TO JOIN THE A.L.P.O.

The Lunar Observer is a publicaion of the Association of Lunar and
Planetary Observers that is available for acass and participation by non-
members free of charge, but there is more to the A.L.P.O. than a monthly
lunar newsletter. If you are a nonmember you are invited to join our
organization for its many other advantages.

We have sections devoted to the observation of all types of bodies found in
our solar system. Section coordinators collect and study members
observations, correspond with observers, encourage beginners, and contribute
reportsto our Journal at appropriate intervals.

Our quarterly journal, The Journal of the Association of Lunar andg
Planetary ObserversThe Strolling Astronomer, contains the results of thel
many observing programs which we sponsor including the drawings and
iImages produced by individual amateurs. Additional information about thej
A.L.P.O. and its Journal is on-line at: http://www.alpo-astronomy.org. |
invite you to spend a few minutes browsing the Section Pages to learn more
about the fine work being done by your fellow amaeur astronomers.

To learn more about membership in the A.L.P.O. go to: http://www.alpo-
astronomy.org/main/member.html which now also provides links so that
you can enroll and pay your membership dues online.

(@)

2015 ALPO CONVENTION

The 2015 ALPO Convention will be held in Las Cruces, MehdayT1 Saturday, July-41,
2015in conjunction with the AstronomicalLgae 6 s AL CON 2 Oafiedvailable inEheSpriag
2015issue of the Journal of the ALR®ol. 57 #2) Registration, schedule aadcommodation
information is available on the ALCON2015 websaécon2015.astroleague.grgLas Cruces is the
home of Walter Haas t h e AL P,Wbosecdnthpagsatl @awayThere will be a special tribute t
Walter at the StaB-Que on Friday evening.

There will be a separate session for ALPO papers. You are encouraged to submit a paper
presentation. The Spring JALPO includes instructions for submission.
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When submitting observationstothe A.L.P.O. Lunar Sedion
In addition to information specifically related to the observing program being addressed, the following

data should be included:
Name and location of observer
Name of feature
Date and time (UT) of observation
Size and type of telescope used
M agnification (for sketches)
Filter (if used)
Medium employed (for photos and eledronic images)
Orientation of image: (North/South - East/West)
Seeing: 1to 10 (1-Worst 10-Best)
Transparency: 1to 6
Full resolution images are preferred-it is not necessary to compress or reduce the size of

images. Additional commentary accompanying images is always welcome Itemsin bold
arerequired. Submissionslacking this basic informationwill be discarded.

Digitally submitted images should be sent to both
Wayne Bailey 1 wayne.bailey@alpo-astronomy.org
and  Jerry Hubbell Tjerry.hublell @al po-astronomy.org

CALL FOR OBSERVATIONS:
FOCUS ON: Dionysius

Focus onis abi-monthly series of articles, which includes observationsreceived for a spedfic feature or
class of feaures. The subjed for the September2015 edition will be the dark ray crater Dionysius.
Observationsat all phases and of all kinds(eledronic or film based images, drawings, etc.) are welcomed
and invited. Keep in mind that observations donot have to be recent ones, so search your files and/or add
this toyour observing list and send your favorites to (both):

Wayne Bailey - wayne.bailey @al po-astronomy.org
Jerry Hubbell T jerry.hubbell @al po-astronomy.org

Deadlinefor inclusion in the Dionysiusarticleis August 20, 205

EUTURE FOCUSON ARTICLES:

In order to provide more lead time for patential contributors the following targets have been seleded:

Subjed TLO| Deadlin
Deslandres November 2015 October 20, 2015
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Focus On
Mare Tranquillitatis -
A Not So Tranquil Mare

Alberto Martos, Carlos de Luis, Ruth Ortega, Fernando Bertran,
Manuel Guzmanand Luis Alonso
The Lunar Group of Madrid Amateur Astronomy Society (AAM).

Tranquillitatisis by extension (421 000 sq km) the thmdirebasin i n the Moono
Procellarumand Imbrium. It became famous in 1969, as host of Tn@nquillity Base, when men from planet
Earth first set foot east of crater Sabine, in peace for all mankind. Some members of this team are old enoug|
have witnessed this event.

Tranquillitatisbasin was formed by a huge meteoritic impact, during the so calledlgahic Epoch
(or Late Heavy Bombardment, LBH) of the Solar System. Later on, it was filled by lava uplifted from the deey
mantel by the heat developed by radioactive elements, present in the lunar interior. Currently it proclaims its c
age to the tele®pic observers, just showing its smashed contour, cropped by intrusions of borders and rings
younger basins that formed in its neighborhood; its lack of
arcuate mountains surrounding its magmatic central
flatland; and its absence of the concentric sintgpat
characterize the large basins visible on the Moon surface,
and on the surfaces of the rest of terrestrial planets of the
Solar System. As most lunar basins dating from
Prenectariaeriod, it lacks anascon

Photo 1: The Mare Tranquillitatis and its
neighborhood.

Mare Tranquillitatis lies betweenselenographic
latitudes 15° north and 1° South arsklenographic
longitudes 17° and 40° east. As seen in photo 1, it is
bordered to the North bilare Serenitatisto the East by
i 5 o < £ Mare Crisium to the south byMare Fecunditatisa strip of
hlghlands intruding the basm ring, aBthus Asperltatlsand to the west by oId hlghlancter(rae cIuttered with
minor impact structures (craters). 7 T (Y ;

Monss

Photo 2 shows the basin contour wiiy SEEE SEEAINES
greater detail. To the not h , a nar rg _ ,
seen, that communicates tdare Serenitatis|t § s | Pins
stretches fronfPromontorium Archerusito Mons ' "

Jansen

Carrel

Photo 2: Topographic features lying in g P

o {
Mare Trangquillitatis Cauchy W&

Mare Tranquillitatis. & Caichyy -

Congordiae
Argaeus two elevations on the main ring of t ol
Mare Serenitatisbasin. To the east, earelike | e :
terrain, called Palus Somni(Marsh of Sleep) B e Tartus L0
because its gray surface is not as dark as thos - /

the marig separatesMare Tranquillitatis from

MareCr i si um. To the sou.d N g lacger SO0,

Mare Fecunditatis



one stretching east dflontes Secchiand communicating witiMlare Fecunditatisand otherSinus Asperitatis
(Bay of Roughness), that extends southward and communica#erdeoNectarigoff the photo). Finally to the
west, the rough highlands show a craBinfa Ariadaeuspointing at thelmbrium basin center. This radial
configuration between the cleft and the basin is understood as a cause and effect relationship, which means
the huge impact that excavated the basin, cracked the lunar crust upon its tremendaugl'kboekergy
liberated by the impact has been calculates ¥st@).

I n photo 2 we have drawn a white circle that
Spudi® The Ge ol-RingBasiod). Itshohldtet aspeqipmms VR RIENTAR € SRR

obeys the picture pgrpect i ve. One canj
protruding from NE and NW edgeSjnus Amoris(Bay of & - _
Love) andSinus Honoris(Bay of Honor). One is puzzled B il
about what triggered these two outgoing mare featuf s By - - Rima
beyond the edge of the ring. IR "Rypes C“”C'",Y,v

. s sinas'®  Cauchy ., B O
Photo 3: The eastern sdmn of Mare Tranquillitatis. -
The eastern section of the mare is dominated by

", D Cajal

Cauchy

Cauchy Group (photo 3). This group is located due wes}EEE T TREEE
Sinus Concordia¢Bay of Harmony) and includes the 128 ,{,\A,n;l\mh ' : "y
km wide crater that nominates the group, a 210 km long ri SIS e D Cmeron

Zar'lnger'

Rima Cauchy and the 120 km long escarpment (a tectc = 1§ %a,.uhﬂ;,s )

fault), RupesCauchy. These two long features run parallel io
each other enclosing the crater invilgen. The common point they are aiming at is doubtful, having been stated
the center of eitheare Serenitati®r Mare Imbriumbasins, by the same author (C. Wood). We believe that

: + for an orthodromic path, there is a very little difference between both
opinions.

Rima Jnns¢n <
el Telescopic exploration at high power (400x)RafpesCauchy,
reveals that the escarpment, at the ends, does not seem-kikéault
structure, but a clefike one. The 300 m tall ravine comes to an end
slowly and continues its way as a trench. Btisctural change in both
ends has been documented and described as a metamorphosed ending.

Photo 4: The central area oMare Tranquillitatis. Arago
patch is an inset.
Arago

Q\ Similar to the case dRima Ariadaeusthe origin of these two

features is said to be a knech effect of the impact that formed either
one of those two basins. However, there is a great difference between
both events: whil&kima Ariadaeusracked the highlands at the eastern
edge ofTranqullitatis basin, the two features we are concerned here, lie

on the magma, and according to the current geologic sequence, the
AL T uplift of lava occurred almost a billion years after the impact. So the
origin of the rille and the scarp does not seem exogealsidence of the basin soil along some cracks carved
by the impact might be a complementary explanation.

Lamont

C Manners

Alidskelyne T

Ritter

Another endogenous phenomenon, volcanism, is present in this area. Photo 3 shows Rap#s of
Cauchy,t wo f |l oor swells cahkledh@yuahy Gramed | Qaachw
domes. Although not visible in photo 3, there are up to 13 domes in the region, some of them between t
escarpment tip and ti@ajalcrater.

Besides the above features, we were concerned in some deguee abs o me fAopen ring
6



on the magmaAryabhatais the best example. They all show only about half of their rim, with the other half
ring covered by the magma. But what shocked us, is that the opening of all the rings is oriented same w:
towards northwest.

Some of these opeing structures located close to the basin edge (at the eastern end of Cauchy rill
and scarp) can be eaS|Iy identified as floor fractured craters (FFC). Or at least, tilted craters partially filled &
. o lava. ButAryabhataand the southern one do not fit in this pattern: they
- IS SN : do not lie on the basin floor, but on the magma.
R'm“'P"\"g_p"nius { SEe Photo 4 shows the central areaMére Tranquillitatis The

main target here is Lamont, a supposed complex impact structure,
formed on top of m Oceanus Procellaruming that crosses the basin,

and composed of annular and straight ridges. Annular ridges form two
rings [at least], one internal complete and one external incomplete. The

Photo 5: The western region oMare Tranquillitatis.

.* radial ridges are believed to have been created by subsidence of the
. floor they sit on, while the central ring stood still on th®cellarum

ring. Since the Space Age times it is known that this basin possesses a
smallmascon

Data from Project GRAIL havidentified Lamont as a huge
old volcanic crater whose lava flows run across the bottom of the basin
northwards. Another volcano has been spotted underneath crater Janser
and a third one underneatharaldi, close to the point where planetary
EA>  scientist C.Wood discovered the existence of an enormous dome due
south of crater Gardner, the GardMHgadome

The volcanic content of this region continues with crater Jansen, which sits amidst a pond of lava. .
closed loop of mare ridges seems to recreate a samalbnt structure, east to Jansen. The crat€dgl sits on
the middle of the eastern ridge.

South of crater Jansen is
ri ngo cr airged.strudturei hsusels anke bf the more diffic| o=
domes to see, Carrdl. Its visibility is jeopardized by a white ston %
standing close to it. When a novice observer struggles to distinguis|i ™%
flattened dome, the more conspicuous rock deceives him.

i
Both ridge structures close to Jansen and Carrel mark a lin|
the texture of the magma. Doubtlessly, there were different I
outpours.

Photo 6: FFC impact structures and concentric rills.

The operring crater close to Carrel is far from the bas
border, so a#\ryabhata it does not sit on the basin floor. But look!
north, thatoés to say towaAryﬂatﬂﬂata]
pointing at’? A quick look at photo 1 answers this question: towe
Jansen! This common orientation suggests that late lava flows outp ¥
by the hidden volcano underneath Jansenlespibver the rim of the},
openring craters and filled their interiors, forcing them to tilt.

Photo 5 shows the western regionMére Tranquillitatis Here, at the edge of the basin are seen
several topographic formations, that are usually found in theel®af other basins, which are well known to
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have a collapsed floor. The largest one is the cialars Caesaia typical FFC impact structure.

Photo 6 offers a smaller area of the same region, but some more detail. It is easy to discover a secc
FFC stucture,Boscovich,near Julius Caesar. Two more can be seen at the bottom right, Ritter and Sabine
These two young craters, believed of volcanic origin (De Hon) a long time ago, because of their elevated floc
and the lack of rays and secondary cratmes currently thought to be FFC structures with raised floor, modified
by the magmatic process.

Another FFC structure, even greater than Julius Caesar, naBijpleHonoris t he | eft fAw
have identified HAout of phote 2. ®een at the telesgope, it aspest isevary
similar to that of a crater.

Other geologic structures that suggest collapse of the basin floor, are the concentric rills. Although ot
pictures unfortunately do not show them (although we have markegds#ions), they form a long chain that
borders the edg&®imaeMaclear RimaeSosigenesRimaeRitter andRimaeHypatia

Looking closely at photo 6, we may notice tRataeRitter crosses Ritter and Sabine. The outcome of
this finding is clear: it hits that both craters are older than the rill, so that the collapse of the floor occurred once
the two craters sere already formed. Definitely, they are FFC impact structures.

What is the conclusion of our observation and study? The surface features mirggfokeSinceMare
Tranquillitatisbasin lacks anascon but the Lamont basin has one: the floor of the former collapsed deeper on
the western region than on the eastern. This strange behavior is supported by the small number of flc
subsidence features shown in the eastern region RaimgandRupesCauchy.But no FFC (just a few of a very
small size).

Information about pictures and telescopes.

Observatory coordinates: Lat: 40U 216 350 N;
Two telescopes were used for this thdeg observation:
Skywatche refractor 150 mm f/8or visual observation;
Newtonian reflector 200 mm //7.2
All pictures were taken at prime focus and include markings indicating the position of lunar
North Pole. When this marking is absent, north is upwards.
LUNAR EPHEMERIS
Photos Date Hour | Age Colong | Angsize| LLat | LLon | Visibil.
0-1 201501-09 | 21:22] 07,56 359 U| 30, 50 30 4/6

2
2 201501-07 | 00:45| 1596 108 U| 30, 0] 6 U 2 U 4/6
3 20110817 | 03:02] 1735|126 U] 29, 9|-6 U 00U 5/6
4 201102-09 | 19:22| 06,70 348 U| 30, 0|-5U0 50 4/6
5 200805-11 | 21:49| 06,40 350U 31, 7/ 00 6 U 4/6
6 20110819 | 02:15| 19,32 150U 29, 8|-4 U -1 U0 4/6
PHOTOGRAPHS
PHOTO CAMERA BARLOW | FILTER Frames

0-1-2 QHY 5 x1 No 150

3 TouCam Pro X2 UVv + IR 300

4 TouCam Pro X2 Uv + IR 300

5 TouCam Pro X2 UV + IR 200

6 TouCam Pro X2 UV + IR 300
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DDITIONAL MARE TRANQUILITATIS
OBSERVATIONS

MARE TRANQUILITATIS - Rafael Benavides, Posadas
(Cordoba), SpairDecember 11200522:38 UT.

Skywatcher 150 mm refr. f/8, SeeiB{L0, transparency
3/6. ToUCam Pro .

£ Day Moon- Maurice Collins, Palmerston North, New Zealand.
May 25 201508:51 UT. FLT-110, ASI120MC

ARAGO - Maurice Collins, Palmerston North, New
Zealand. May 24 201506:21 UT. FLT-110, f/21




ARIADAEUS - Maurice Collins, Palmerston North, New
Zedland. May 25 201507:00 UT. FLT-110, f/21

ARAGO - Howard Eskildsen, Ocala, Florida, USA. June 72015
10:20UT. Seeing 8/10,Transparency 4/6. Mewlon 25Q 1.5 barlow,
W-25 red filter, DMK 41AUO02AS. ’
Another favorite area with the large domes near Arago (prominent crate
upper right of image), wrinkles, rilles and other featur&uch to be :
learned about lunar geography in this area.

LAMONT - Howard Eskildsen, Ocala, Florida, USA. June 72015
10:16UT. Seeing 8/10,Transparency 4/6. Mewlon 25Q 1.5
barlow,W-25 red filter, DMK 41AU02AS.

Wrinkle ridges on the Sea of Tranquility merge into a rounded arc that
has been interpreted as evidence of a buried ciateris called

Lamont. Is there really a crater hidden beneath the basalt wrinkle ring,
or is this just a physical manifestation of compressive forces caused by
settling of the basalt? wonder.
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ROSSMACLEAR - Howard Eskildsen, Ocala, Florida, USA. June 7,
201510:19UT. Seeing 8/10,Transparency 4/6. Mewlon 25Q 1.5
barlow,W-25 red filter, DMK 41AU02AS.

Starting near the bottom center of the image, the major craters on the surface
of Mare Tranquillitatis are: Manners, Arago, Macledoss, and Pliniuslt is
interesting to compare the detailed features, from the rugged fresh rim of
Plinius at the top of the image to the partly filled crater Maclear near the
center of the imageMuch happened in the time interval between their
formation.

kkk kkk kkk kkk kkhkk kdkk kkk kkk kkhk kkk kkk k%% k%% %%

LUNAR TOPOGRAPHICAL STUDIES
Coordinator T Wayne Bailey - wayne.bailey@alpo-astr onomy.org

Assistant Coordinator T William Dembowski - dembowski@zone-vx.com
Assistant Coordinator T Jerry Hubbell 7 jerry.hubbell@dpo-astr onomy.or

Website: http://moon.scopesandscapes.com/

OBSERVATIONS RECEIVED

MAURICE COLLINS - PALMERSTON NORTH, NEW ZEALAND. Digital images of 13(2) & 14 day moon,
1% Qtr terminator, Alphonsus(2), Archimedes(2), Aristarchus(3), Bailly(2), Byrgius, Copernicus, Cruger,
Descartes, Earthshine(3), Eddington, Gassendi, Hevelius, Mare Serenitatis(2), Mons Rumker(2), Montes
Apennines, Montes Rigleus, Phocylides, Plato(2), sbarn Highlands, Tycho(3), Vallis Alpes & Wargentin.

HOWARD ESKILDSEN - OCALA, FLORIDA, USA. Digital images of Arago, Aristarchus, Delambre,
Lamont, Pallas(2), Reiner gamma & Redsclear.

RICHARD HILL i TUCSON, ARIZONA, USA. Digital image ofArchimedes.

ALBERTO MARTOS,CARLOS DE LUIS, RUTH ORTEGA, FERNANDO BERTRAN, MANUEL
GUZMAN & LUIS ALONSOT MADRID, SPAIN. Digital images oMare Tranquilitati§o).

STEVE TZIKAS-RESTON, VIRGINIA, USA. Drawings of Proclus(18).
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