
•-• 	 -E7, 	• • .= 

• - 	•••••-•-,9.-•-99-91relrZs-1'. 

9.•- •;‘•-• 

	

—L=A:1-77:.--  -4- 	 • 	  

	

'C=11.7 	 .= .7! 	 • •-• 	7..„ • ,- 	 Jr' 	 

• 7  
- - _ 	 - 	-7.=••=7=ra  

- 	_ 	 1K,  I' 	 

-Sr
Cv  

 

- 	' - 
1 

•••••- • ---- - 

= 
-L.,- - - 

• - 

	 ** 

.- 	- - 	- - . • 	 •- - 
.%; • _ a a 

. 2- 

.7-9-?9•9Q;, 

.11•.'7Z11-9.-.;92.-Z‘'..= 	 

'••=1z 	 .   
- 	 z..„%  

.,. 9..‹,-*- -=-,-,-.-,--....-•-•-, , 	L.,...-,- 

• 

-"7"--7-7.9•9"-•7,-,=-7--•-•-•19•99• 99`' 	.-,..-,-."-.---•.•••,--•••,, -,0_,-.-.•,:,,,,,_,,,,,,, 
'''' • .....,-. .-as.--••..•••• • ,-a.-... .• . 	 .., a, 	 _, 	., =.,-,.....W.-. 

.,.. . 	..-•_••---a,--------'---4-'—=--•;:7_, ___---"' • 	---- 	--z,---,7- --,.'--- 	— . ----7,a-E 
9•99999.-,a,a•-•- -:-.7" 	, .  -.., --...-:...'-..:---..--.........-,..Z.-47-4717----6.---.-.-,..-...  

Lx= : 7: 
-.. 	-, , -   	- 	7' : ' -77 7   5-77- -,,,,,7A7TC 	 ---7"‘. 
-.-:= - .' 2' -.' '' ' , ''' - -- -'",---"'7-.^ -•--2--"---,  --  	---̂ 7,--,------- ----- ..,.,-...--- --,- 	, 

= , .,'•,., ...'.,r  . ‘,,,,,..' .... 	-''' 	,v.,....,1 	 =rZ.  
..4. 277 ........ 7........._......,„. ...,...,.. 	_______ ,_=,_,...•y,....V, ••••••\....Wy.,:..,.. ... 	 .=.:,. 

- ..e ...9..a, 

- •,..Wil 

.-7::-ThTh••7;̀  

`"" 	•=•• 	
• 	/2. 	 FE a.  

2 "&-••-%r A 	A••••• 	-;" 
• - 	• • 

•  

••=4•1.-4161=== 

	

-- 	'4'j.. r .- - ---i::-.....E.-44, 	•. 	
•-• .  •-..• - 

-.4.177 = ••••.-••.W-1.-1.-....-2-.1 .1.V-fra"..:L-11:-•77-.;61:;7.0
:...- •--- .- •It. 

...-.......-- 	-W,.1•1.- -..=kila-m...,...-k• - 11. 	 .4.1.-AL 	.._..  	--. 	9•-••-•••-lb Ma -9,...Knr•••••-•-•--....-. 
1 .1.  f• • ..707. -1.-..-"--'11-5-'''Tjal--'1A-41.2- --.22.12....-79.V. --. 7  • :.'-..-.:ti-  -4.7*'.- ., 9-9.-9.-- -'-.•''•'9'-• 	• 	- • • ••-•••• ..--0 	• Zt  .7..-.=-'--"--  =. '-'....-.."'..-  -.V..".T.V.4.4.i7d.-:17-1 .:17.711a-IL-M.- 

	

-..- 	..-a -r.-.4r_ ..._ -..VV-.--Jr..  4._ ._,1-.....??...4.1•ft- -13.....,..1.-1.9.-•  .1.-m-47F-a.9  9..• .-..: -•,,,t.-al. .9. ••• ..-.A...V3a.„.2.,,rair*- -1•1-7.."..„6- -11-e• 
••• ...- - .a. 	

... 	 ae,-,.---a..-ca...a,••••-•-•-•-.,•-,--.. • 

	

a 	.....-,..77-197,  • 	,-•...-.......,-...A 

	

••• 	 --...„_. ..7.--p-.. 	 - . -,  J-.7-'.•...-9.9--• 	x...."-'-' 
..;„--4-•••an-4- 

	

•••14C•W 	_ 	a- -. -a-•-•  

-L.---'--- a' - 	. ;:_.... 	:.Z--:'-==: 	
• .. 

- 	-1.--7 ,1W--.+-..1 0- -m-•,--0.-,--7="7'.p.A.,-,=•-•-• - 	-  7=.-.5-..z11- 

	

- 	, 	.. .....-.13 	.9.0.3.M.,--=s--.  • 
. 	

e____. 	,__ 3.._-!--„..:------:5-----,---- .:---- 4-"- 	- - 	---- 
., .„.„..,„._ :7„....  

_ 	. -----  - - 	-''',"-L"----- --.17=w= 
:--.:1-...h-. • 

..-...5=.--..- --T.-,_  
m-- 	---J•1'...:_.! • • 	• 

---•••••:-_ 	. 	• 	- - 3 . e - r.-... 	- - -.,.- 	-'--- - *- • '• 	. ••32-  	•-  
. 	. 	1. -e • 

... 	,.,.....,_ r..... :,..._,..... 	".::-7.7,;:j-  ;_.::::7,.-..-._....._,...:1_.___  ,.,________ 	, •,._•._.,.,_.„..-m-„..,...,______,._ 	,____ .,,,„„,._,... ._„,, _,..__ 

..-..,..-...-...-,-..,-. 	
.......v.-"'2 .,'"%. 

mac 

.____,_,6-.4. . ...,,,.., •- ••-•'..-0.• 

k_Z--.' 

:::,P. ... L .9 _,.,„,.. _ . „.:11:_1,...„:71:,...,  

.2..Y-e 	 3- =-= 

— 	 - 
"ThAl 

z• 

•-•""` 

9 .7 • r-r.,=.• 

. • 	 • 	 • • 

	

774ifstika-03113 -='. 
	

' 
, ......, 	_... 	r. 	-.2-2-1,:e•:•-.9... • .{,-,12 q ._-__., 	 

	

_..._ _ .. 

- - 	 ------r_ __,L=s,' ..6,„c.?"4: :;;i= ;E.; 	 _L- 

	

7:. .=r.tt.=-7--..;'..._-_=r‘_.•=4.rt-z _ 	 -2-==•• . - • 
.:.::".=:!.:-.. 	• 	 :-..-, 

________ 
- .• - 	 ="'=-_L"-t..L7=:. -:= 	!=.-- _.._ 	........ 	 .. _.._. 	 - -... 
• ..,_4=9:117.S..'=',9-.-.: 	: ' ..._ . 	-.--_,.:,..--.-:.•:•_•,-,=-7.-:,:-.C-7.,.'L 

 

••a-,.-.-•••••••••••••••"••-••• 

 

• 

• . : 

- '••=.i • 

%•- • 	 . 
.49 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



Strolling Astra/after 

JANUARY-FEBRUARY, 1956 VOLUME 10, NUMBERS I & 2 

Drawing of Lunar Formations Pitatus and Hesiod by Dr. H. P. Wilkins ,  
April 22, 1953. Meudon 33-inch Refractor 

THE STROLLING ASTRONOMER 

1203 North Alameda Street 

Las Cruces, New Mexico 

ASSOCIATION OF LUNAR AND PLANETARY OBSERVERS 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



9 

fo 

    

    

   

In This Issue 

ANNOUNCEMENTS 

MARS - 1956 

A METEORITIC SATELLITE TO THE MOON 

A PRELIMINARY NOTE ON THE PHOTOMETRY 
OF THE DARK OR NIGHT HEMISPHERE OF 
THE PLANET VENUS 

PAGE 1 

_PAGE 3 

PAGE 7 

_PAGE 11 

JUPITER IN 1955-56: SPECIAL REPORT ON 
RADIO RADIATION 	 PAGE 13 

BOOK REVIEWS 	 _PAGE 17 

OBSERVATIONS AND COMMENTS 
	

PAGE 20 

BULLETIN FOR VISUAL OBSERVERS OF 
SATELLITES, NUMBER 1 	 PAGE 21 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



a 

s) 

of the recent Venus articles by Moore and Baum, the Editor was assured by them 
in correspondence that their differences were not in any way personal. The 
Strolling Astronomer will never knowingly be a party to personal quarrels. 

11,0 Lunar Meteor Search Schedule. Mr. Robert M. Adams, 324 South Valley, 
Neosho, Missouri, is in charge of our A.L.P.O, searches for possible lunar meteors 
and/or possible lunar meteoritic impact flares. Early results were reported by 
Mr. Adams on pp. 98-100 of our September-October, 1955 issue. He now considers 
a revision of the schedule for searches there given to be advantageous. Since 
the number of observers is small and since some of them find it impossible to 
observe the moon at low altitudes because of trees and houses, Mr. Adams proposes 
that we select times when observers over much of the United States can make the 
desired searehes. Overlapping observations will thus increase. It is then 
necessary to observe either soon before First Quarter or soon after Last Qurter, 
and the greater brightness of the moon will severely handicap small telescopes. 
The new schedule for searches is as follows: 

1956, July 12 and 13, 9:30-10:00 P.M., E,S.T, 
July 31 and Aug. 1, 4:30-5:00 A.M. 
Aug. 11 and 12, 9:00-9:30 P.M. 
Aug. 30 and 31, 5:00-5:30 A.M. 
Sept. 10 and 11, 8315-8:45 P.M. 
Sept. 28 and 29, 5:30-6:00 A.M. 
Oct. 9 and 10, 7:30-8:00 P.M. 
Oct. 27 and 28, 5:45-6:15 A.M. 
Nov. 8 and 9, 7:00-7:30 P.M. 
Nov. 26 and 27, 6330-7:00 A.M. 
Dec, 8 and 9, 6:30-7:00 P.M. 
Deco  25 and 26, 6:45-7:15 A.M. 

All mbg wish to share in this program should observe during these times.  
Subtract one hour from the times listed above to get C.S.T., two hours for M.S.T., 
and three hours for P.S.T. Add one hour to your Standard Time if you are using 
Daylight Saving Time. Anything unusual observed outside of the times listed 
should also be reported to Er. Adams. 

Are Planets Habitable? We acknowledge with thanks the receipt of an article 
with this title, reprinted from the January-February, 16 issue of Ordnance. 
The author is Major James R. Randolph, formerly in the Army Ordnance Reserve and now 
Executive Vice President of the American Rocket Research Association, a student 
organization to encourage amateur research on rockets and space travel. Major 
Randolph argues that a nation which can launch artificial satellites can with more 
money and effort build space ships capable of reaching the moon, Mars, or Venus and 
can with less money and effort build intercontinental missiles for warfare. He 
thinks that a keen interest in space flight may be almost necessary if military 
preparedness is to be maintained over a period of years or even decades. The pro-
blem of whether man can survive on Mars or Venus is thus very important. The 
spectroscope gives us a negative answer to the question of whether there is oxygen 
on Mars. Major Randolph challenges this negative result and suggests several 
experiments. 

Drawings for Front Cover. 	We take pleasure in presenting on the front cover 
of this issue a lunar drawing with a large telescope by the skilled British lunar 
observer, Dr. H. P. Wilkins. We hope in future issues to use on our cover other 
drawings of other lunar and planetary subjects by other observers. The number 
of drawings that can be so used is obviously very small. In order to qualify, a 
drawing must have rather strong contrasts of tone (else some detail is lost in 
reproduction), must not be in natural colors (at least not for the present), and 
should be about six inches long by four inches wide, though there is some flexi-
bility in size. It must also, of course, be of rather good quality. 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



A Last Note.  It is impossible to cover adequately the program planned, in 
terms of individual observers, in so small a space. The Recorder hopes very much 
to be "swamped" with correspondence with ALPO members (or others) who plan observa-
tional work on Mars this summer and fall. Preparation should not be delayed until 
the planet is close, or many workers will be disappointed, as will the Mars Section 
of the ALPO. 

It is planned to publish notes and comments on current work during the apparition, 
aside from the later Report, and for this reason it will bear repeating that observa-
tions should not be overly delayed. Good luck to all: 

A METEORITIC SATELLITE TO THE MOON 

by Richard M. Baum 

One of the least investigated facets of solar system astronomy is the little 
known possibility of there being a satellite to the moon; perhaps little known is a 
mis-statement for it is more an unsuspected one than anything else. Of course 
this is mere conjecture, for the absence of such a body is more likely than other-
wise. Yet the hypothesis is plausible enough to command serious attention with a 
view to undertaking a search in the lunar environs. Theoretically there is no bar 
to it; the only novelty here is that such an object might be discoverable with the 
range of telescope aperture available to the amateur observer. 

It is a matter of common knowledge that the interplanetary depths are populated 
by vast legions of minor denizens of our system, micrometeorites, meteoritic dust, 
meteoritic streams, sporadic meteorites and small asteroids, which flit like fire-
flies around the sun, weaving about it a veritable net of varying orbits through 
which plough the planets and their attendant retinues of moons. Now it follows 
that if one of these minor particles passes near the moon its motion relative to 
the sun will be considerably perturbed, and its orbit modified as a direct result 
of the lunar pull. If its velocity and direction of flight are favorable, however, 
then it is not unreasonable to imagine that this meteoritic mass will actually be 
captured by the moon and deflected into another orbit altogether, a circumlunar one. 
How long this state will endure would depend on the captured meteorite's space velo-
city and.direction of motion. If we assume, on the one hand, it to move at a speed 
sufficient to resist the lunar attraction, but insufficient to allow it to escape 
back to the sun, it will circle the moon until the end of time, unless otherwise 
influenced. On the other hand, the velocity might prove inadequate to maintain the 
satellite in its new orbit for an indefinite duration, in which ease it will gradu-
ally spiral in an ever decreasing orbit towards the lupar surface, upon which it 
will eventually fall, the time and place of this event being calculable. The im, 
pace would, or so it appears, be telescopically visible as an abrupt, flare-like 
spot of light of momentary aspect. (Of great interest in this direction are the 
published reports over the past year of no less than four independent observations 
of star-like flashes of light on the lunar surface, for one year a remarkable and 
suggestive total, and contributing much to our knowledge of lunar meteoric activity. 
Particular reference is drawn to the predictions of lunar meteors by the Japanese 
astronomer Kenzo Sono). 

In view of the foregoing, then, it is evident that any existent lunar satellite 
will be small, and therefore be nothing more than an irregular shaped chunk of rock 
whirling unseen around the moon; any large mass could hardly have escaped notice 
for so long, as we shall presently discuss. 

Realization is but the next step to direct action, and it is not surprising to 
learn of past active interest in the question. Apparently, the earliest work was 
done by Harvard College Observatory astronomers in 1888, under the direction. of 
their Director, Professor Edward C. Pickering. (1). A study of three different 
methods from which the probable maximum linear dimensions of a lunar satellite could 
be determined enabled Professor Pickering's brother, William H. Pickering, destined 
to become one of the greatest of planetary observers, to obtain a mean value of 
180 meters for the diameter of a companion of the tenth stellar magnitude, which at 
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the mean distance of the moon gives an angular breadth of 0'1.1. Due to atmospheric 
diffision, which is obviously greater in the direction of the moon, the detection 
under normal conditions of such a small body is rather complicated. It is well 
known that too sustained an observation of the moon fatigues the eye, and much 
impairs its sensitivity for detecting faint telescopic objects. Similarly so with 
photographs. During any long period exposure the lunar image builds up and. spreads 
over the plate, thereby obscuring traces of dim bodies lying close to it. This 
effect, halation as it is called, is caused by internal reflection within the glass 
plate and may be reduced by artificially eclipsing the moon, as the sun is obscured 
when observations of its corona are made with the Lyot coronagraph; or again the 
spot on the plate where the lunar image falls may be covered up. Effective as 
this may sound it is not one hundred per cent so, for much of the blackening comes 
not from direct moonlight striking the plate but from scattered light from lens and 
mirror surfaces. A practical demonstration of the masking effect the atmospheric 
diffusion of the moon's light has on the visibility of faint stars may be had any 
evening during the gibbous phase period; all but the brightest stars are hidden to 
the naked eye, and even in the telescope they lose much of their pristine brilliance 
and sparkle. With respect to this point it is readily observed that the moat favor-
able time to search for a satellite situated at some greater distance from the moon 
is a total lunar eclipse. 

Awake to this fact, the Harvard observers prepared to search photographically 
for a satellite during the eclipse of January 28th., 1888 with the Bache telescope 
(this had a fine photographic objective by Voigtlaender of 20 ens. aperture and 115 
ems. focal length giving a satisfactory coverage of 5°  square and a moderate one of 
10°  square), this lens being adjusted, according to W. H. Pickering's prior theo-
retical study, to record only those stars bright enough to leave an impression of 
themselves on a plate in about 20 seconds, which meant that objects less than mag-
nitude 10.0 would not clearly show up, whilst those of magnitude 9.0 would only 
appear on the best plates. 

The night of the eclipse was Chill. Occasional clouds drifted by, and seeing 
conditions were generally disturbed, leaving much to be desired for the carrying 
out of so delicate a task. Notwithstanding the poor quality of atmospheric condi-
tions, W. P. Gerrish, astronomer in charge of the Bache telescope, commenced the, 
search. The first exposure was taken at 10°  2911  C.M.T., and the last one at 12' 
44m, after which time the work was closed down. Altogether 24 plates were secteEed 
of a region 30°  square with its center the moon in approximate right ascension 8" 
40m, and declination 18°  north. Care was taken to pay^close attention to the re-
gion in the ecliptic direction, where it is more probable that a satellite will 
exist. Subsequent examinations of these plates revealed a first count of 50 suspi-
cious objects. This total was reduced to 12, and this again reduced to one, which 
specimen is still unaccounted for so far as is known. The other "objects" were 
found to be due to either defects on the plates, or faint stars not listed in the 
Bonner Durchnusternng, the star catalogue used to check off the stars. Negative as 
this result was it did little to discredit the existence of a lunar satellite, as 
E. C. Pickering pointed out in his report - only showed that nothing bright enough 
to leave an impression on an activated plate lay outside the zone of the terrestrial 
shadow cone at the moment of eclipse. Consequently preparations were put in hand 
similarly to observe the next lunar eclipse, July 22nd., 1888. Overcast skies, how-
ever, prevented any observations being taken. Whether any further searches were 
made at Harvard is not known, but on the strength of the January 1888 one, E. C. 
Pickering concluded that no body larger in diameter than 200 meters could exist in 
the vicinity of the moon close enough to be retained by that body as a satellite. 

Years later, in 1895 to be exact, the problem was re-examined by the famous 
cometary observer Edward Emerson Barnard, whilst he was at the Lick Observatory. 
Barnard knew of the Harvard search,andefoneof the plates of this search had this 
to says " In speaking of the Harvard College photographs of the total lunar eclipses 
of 1888, I have before me now a glass copy of one of those made during totality 
January 28, 1888. This picture, though it shows the moon well in the shadow does 
not show details distinctly; they are more or less blurred and lost through a lack 
of careful guiding. From the srat trails it would appear that the telescope had 
been adjusted to the motion of the moon, and then left to care of itself during the 
exposure," (2). 
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Barnard appears to have made just two searches from the Lick with the 6-inch 
Willard lens. The first was conducted during the lunar eclipse of. Mardi 10, 1895, 
but the photographs were somewhat spoilt by the presence of a good deal of haze, 
and the result was unsuccessful. The other exploratory series was made during 
the eclipse of September 3rd., of the same year. Conditions were very much better; 
not only was the sky free from fogging haze and cloud, but the duration of totality 
was unusually long. Consequently the plates,six in number,were remarkably well 
defined, the moon being so clearly represented that although immersed in the earth's 
shadow its general surface pattern showed up with pristine clarity. On this occa-
sion the instrument not.only was clock driven, but also manually guided in order to 
obtain accurate following. No object resembling a lunar satellite was detected, 
and writing of his lack of result in The Aetronhvsical Journal, for December 1895, 
Barnard had this to say: "Inasmuch as none of these photographs made during these 
different eclipses has shown any evidence of a lunar satellite, I think we are 
fairly well justified in assuming that such a body does not exist of sufficient 
brightness to be detected with our most sensitive photographic plates, and a further 
search for it therefore appears quite unnecessary." (3). 

Subsequently no further work has been inspired in this direction, and to many, as 
was mentioned at the beginning, this intriguing possibility is not realized, at 
least not generally so. 

It might be argued, in view of the large amount of attention lately paid to the 
science of selenography that a saterrite could hardly have escaped notice, and 
therefore such cannot exist, and Barnard was basically sound in his judgment,, Such 
reasoning may be dismissed with but little explanation as to why, simply on the 
grounds that until a few months ago very few were engaged in making regular, exten-
sive low power sweeps of the rabon and its environs (those currently engaged in such 
work have as their prey possible loner meteors, and are directed by Mr. R. M. Adams, 
an active worker in this matter).(/). 

What then, it will be asked, is the present outlook for the existence of a 
companion of the moon? Not very promising, it must be admitted, but it is not so 
dim as to prove entirely hopeless. Essentially we have here a case where lack of 
discovery cannot fully be employed as an argument in favour of non-existence. 
Although indicative of the probability the unsuccessful 1888 and 1895 results can-
not be used to completely diminish the possibility. In the first place with the 
absence of tangible evidence the matter may only be approached from a theoretical 
standpoint, so that the earlier searches may rightly be regarded as controlled ex-
periments adjusted to meet assumed or model, rather than actual,conditions. Thus 
their result rests solely on the assumptions: (a) that an existent satellite would 
not be fainter than, in the case of the Harvard search the 10th. magnitude, and in 
those of Barnard the 12th., (b) an analogous albedo to that of the moon, (c) a 
motion identical to that of the moon: this will only be so when the satellite lies 
at elongation, at which time it will either be approaching or receding from the 66-
server, the greatest differences being noticed when its motion is at right angles 
to this line, and (d) providing, throughout the duration of the eclipse, it lay out-
side the earth's shadow. Upon these points is based the contention so autheratively 
asserted by Barnard, that there is no lunar satellite - slender enough evidence it 
will be reckoned, (E. C. Pickering, it will be recalled, was more liberal in his 
remarks; though certain the balance was tipped against the object, he did not totally 
deny it and left the question open). 

Without going into too much detail the. foregoing may be countered with the 
following,- (a) the satellite could have been in eclipse also, (b) the probability 
of a satellite's being as bright as magnitude 10.0 is quite remote, (c) a larger 
satellite would escape immediate notice if it were dark in color, hence faint, and 
(d) if its motion were negative and equal to that of the moon, or if it were not at 
elongation at the time the photographs were taken. To these we may adds if we 
assume a process of meteoritic capture then a satellite may not have then existed, 
but have been captured since, and, that the time span utilized as a search period 
was too limited in duration in both cases. 

What is the prospect for a 3.1mAr satellite search? W. H. Pickering calculated 
that the maximum distance from the moon at which a satellite can be retained without 
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escaping to the earth or sun is 37,000 miles, which in angular measure gives a 
greatest possible elongation of 9°  47'. It is expected that a satellite will more 
likely be found in the moon's equatorial plane. In 1955 R. Bitching worked out the 
sidereal periods for various distances from the center of the moon of satellitic 
bodies revolving about that body, and these are given in Table I. 

TABLE 

Sidereal Periods of Possible Lunar Satellites 
Situated at Distances from the Moon's 

Center of less than 10,000 kms. 

Distance 
Kms. 

Period 
Hrs. 

Distance 
Bros. 

Period 
Hrs. 

10,000 24.8 5,000 8.8 
9,000 21.2 4,000 6.32 
8,000 17.8 3,000 4.09 • 

7,000 14.6 2,000 2.23 
6,000 11.6 .... 

Obviouslymo object of any appreciable size can exist, at least not of the order 
of Pickering's hypothetical 10th. magnitude companion. If it did, it is hard to 
understand why it has tor so long escaped detection. As mentioned earlier a large 
mass could exist and pass unnoticed if it were dark in color. One of the eleventh 
magnitude would certainly be more difficult to find, but not continually and it is 
reasonable to suppose it would eventually be accidentally observed and followed. 
A twelfth magnitude satellite would, or so it appearp from practical considerations, 
be a different proposition, and it is assumed this is the brightest a satellite 
could be without sensibly impressing its presence on the human or photographic re-
tina. 

From this it is seen that any existent lunar satellite will be less than 300 
feet in diameter. Probably it will be very much less. 

In considering the question of the satellite's brightness, the effect its manifest 
light variations, as due to phase and constant change of position with relation to 
the earth, will have on its visibility must of necessity be taken into account, in 
order to select the most favorable epochs of visibility when we may search with a 
greater chance of detecting any existent satellite. Sow if, as is normal, the' 
shape of such a body is irregular, then due to its constant alterations of position 
with respect to the earth we may expect to observe, quite apart from those changes 
due to phase, sudden and most singular variations in its light. Rotational. changes 
might occur but are extremely doubtful; for it seems unlikely so small a mass will, 
following its capture, continue to spin on its axis, and therefore we may altogether 
neglect any ouch cause as a source of variation production. The most striking 
changes will be those due to phase, as in the case of its primary, for when this 
shows as a slender crescent so will its companion, and when full so too its companion. 
A most interesting point to here note is that strictly speaking the satellite will 
never really be invisible, nor really ever only be observed as a fractionally lit 
particle, for as the moon's night side is strongly lit by the earthlight so too will 
the assumed satellite's dark side be similarly illuminated from the same cause, but 
with one difference; it will also have the moon's light to lighten its nocturnal zone, 
a form then of lunar induced shine. The effect of this maybe realized if we take 
an example configuration, first quarter. If we assume the satellite to pass out of 
the lunar shadow and between the moon and earth, then its dark aide will be earthlit. 
As it moves round to west elongation, however, the weak earthlight will be reinforced 
by moonlight, and this latter will then prove the predominant source of night illu-
mination for the satellite. It is seen that at such a phase the chances of detect.. 
ing a satellite are thus enhanced. 

The beat times to search may be elucidated as follows:- (a) around about first 
quarter, perhaps a day or two beforehand, until the corresponding phase on the waning 
dde, and (b) for a body at or near the retention limit, the total phase of a total 
lunar eclipse. 

Nem 
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One of the most likely spots at which a satellite is apt to be easily perceived 
is the terminator region, and it is recommended to observers to keep a watch during 
the course of their observations for moving light spots in this area. 

Bearing these points in mind we may formulate a general description of the 
probable aspect the satellite will present. A swift moving variable star situated 
either close to, or at some farther distance from, its primary. Periodically it 
will pass in transit over the disk, being well displayed at or near the terminator. 
From a combination of earthlight, moonlight and sunlight direct, it will ever be 
seen as a complete visible particle, as opposed to one only partially illumined. 
The average stellar magnitude will not be greater than 12. 

As to the observational technique most suited to this work of searching for such 
a body, we might say that the direct visual method is the best, an instrument of 
from 4 to 6 inches aperture charged with a low power or comet eyepiece being the 
most useful equipment. For the reasons stated earlier photography may not be too 
successful under normal conditions. 

If any suspicious object be observed the data to note precisely are: (a) the 
exact time of the record to the nearest decimal part of a second, (b) the object's 
angular speed, (c) path with relation to background features, and (d) stellar mag-
nitude, a special note being made of any variations or abnormality of color. 

At the beginning of this note it was pointed out that the possibility of a lunar 
satellitets existing is positively remote; yet despite this there might indeed be one, 
and for various reasons it is highly desirous that a search be made to settle the 
question. 
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Postsepiut by Editor. The total eclipse of the moon on November 18, 1956 will 
provide a very favorable opportunity to search for possible small satellites of the 
moon. Totality endures for 1 hr., 19 mins, and will occur both with the moon 20 
degrees north of the equator and within a few hours of local midnight throughout the 
United States. Visually, these satellites must be recognized by means of their 
motion relative to the background stars; and it will certainly be a matter of some 
difficulty to obtain the needed data described above by Mr. Baum. Mr. Clyde 
Tombaugh intends to carry on a photographic search for these bodies at this eclipse. 
The method will be to guide the telescope on the moon. The stars will then be 
streaks. A satellite at an elongation will be a point; a satellite elsewhere will 
be a streak on the plate of a length depending upon the body's position in its orbit. 

A PRELIMINARY NOTE ON THE PHOTOMETRY OF THE DARE 

OR NIGHT HEMISPHERE OF THE PLANET VENUS 

by Richard M. Baum 

Although first seen in 1645, by Riocioli, and since by a growing number of 
observers the so called "ashen light" of Venus represents an important gap in our 
knowledge of this planet's meteorological conditions and phenomena, and can only be 
regarded as a profound enigma shrouded in a mantle of confused ignorance and pre-
judice, a state no doubt enhanced by the cursory way in which it has heretofore been 
investigated. 

In this memorandum I advance certain results obtained from a close protracted 
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Reviewed by Charles A. Haas 

The author of this book has made a thorough study of his subject. He treats 
science and technology in a simple, interesting and logical style. The reader is 
never at a loss to understand. In discussing each subject, the author gives its 
history and its influence on society at the present time. He treats the subject 
not only as it affects labor but also in its scholastic and physical aspects. He 
tells how life has been prolonged, wealth accumulated, and leisure increased. 

Is man using these opportunities for greater happiness, better living and im-
proved moral and spiritual welfare? With our present aim for modern warfare, it 
appears that we are heading for self-extermination. This challenge must be met. 

This book should be read not only by scientists but by all people who have the 
welfare of society at heart. It deserves to be in homes and libraries. 

OBSERVATIONS AND COMMENTS 

Another Flashing Lunar Mountain? Mr. Robert M. Adams has called to our atten-
tion a curious lunar-E5FIrvation Uy Pr. Robert Niles of Woodland, Calif., an obser-
vation rather reminiscent of Mr, Brian Warner's article on pp. 130-131 of our Nov-
ember-December, 1955 issue. Mr. Miles says in part: "1 noticed a flash of white 
light that caught my eye. At first I thought it could have been a lunar meteor. 
But it kept flashing on and off...... The light was very bright but changed its 
color to a very bright blue, like an arch light. It was brighter than the sunlit 
portions that I was looking at." Sketches indicate that the object in question lay 
on the night side of the terminator and perhaps about 100 miles east of the gap in 
the mountains on the east boundary of the Mare Crisiuw. Mr, Feg found the dura-
tion of visibility of the flashing light to be from 3 Om  to 4 30", U.T. on January 
17, 1956. 	The colongitude was then 3200.5 to 3210.3. These colongitudes seem 
inconsistent with the sketches, and the Editor suspects that the U.T. date was 
really January 16. 	It would be interesting to hear whether anyone else was obser- 
ving this lunar area at this same time - or better still, was then photographing the 

moon. 

Walter. This giant lunar 
walled plain has been drawn by Mr. 
W. K. Hartmann of New Kensington, 
Penna. with a 2h-inch thitron re-
fractor. One of his better draw-
ings is reproduced here as Figure 
6. 	Special attention has been 
given to the triangular hill a 
little northwest of the center of 
the floor. On December 22, 1955 
at colongitude 30.9 this hill was 
apparently highest at its south-
eas't corner, which cast a much 
longer shadow than other parts of 
the hill, 

Er.Ertimaimamentions that it is 
his practice to coat his lunar 
drawings with krylon, a household 
protective spray obtainable in 
hardware stores, in order to pre-
vent smudging. We gladly pass 
along this idea to our readers. Figure 6. Lunar Plain Walter. 

W. K. Hartmann. 
2.4-inch refr, 100X, 150X. 
March 21, 1956. 0" 37m, U.T. 
Colong, = 18°.1. 
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Figure 6. Lunar Plain Walter. 
W. K. Hartmann. 
2.4-inch refr. 100b 150X. 
March 21, 1956. 0" 371a, U.T. 
Oolong. = 18°.1. 
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ANNOUNCEMENTS 

W,A.A Convention  End A.L.P.O. Convention. Although the events will probably 
be history before this issue reaches most of our readers, we want again to mention 
the Convention of Western Amateur Astronomers at Flagstaff, Arizona on August 29-
31, 1956, to be followed immediately by the first Convention of our Association of 
Lunar and Planetary Observers at the same place on September 1. A special feature 
of these meetings will be the opportunity to observe Mars near an extremely close 
opposition with the famous Lowell Observatory 24-inch refractor. Mars will be 
closest on September 7 when its angular diameter will reach a maximum value of 
24%76. The W.A.A. Convention will include the usual splendid papers, exhibits, 
trips, a telescope party, and a banquet. We are naturally very anxious that our 
first A.L.P.O. Convention should be a success - and it will be a greater success 
to the degree that our members attend and contribute to it. We already have a 
number of papers on several different lunar and planetary subjects and can promise 
a worthwhile program. However, the main Convention is still the W.A.A. Convention; 
and it is only through their courtesy and helpfulness that our informal little meet-
ing has become possible. We hence urge everyone who can to attend the three days 
of the W.A.A. meeting - you will never be sorry that you did. 

The W.A.A. Convention Chairman is Mr. Thomas R. Cavedr., 4137 E. Anaheim St., 
Long Beach 4, California. 

Concerning Changes of Address. A few of our members have occasionally lost 
copies of The Strolling Astronomer. when such members moved to a new address. We 
naturally undertake to replace copies lost in this way; but since we cannot make 
many extra copies of most issues, a given issue is sometimes soon out of stock. 
We shall hence appreciate it if subscribers will be careful to report changes in 
address promptly so that they will not risk missing an issue. A convenient card-
form for telling publishers of changes of address may be obtained from any post 
office. 

Nineteenth Meeting gf Meteoritical, Society. This meeting will be held at In-
diana University, Bloomington, Indiana on September 4 and 5, 1956. There will be 
sessions for papers, open to the public, on both days, a Society dinner on the 
evening of September 4, and a trip to the Indiana University Observatory. The 
Chairman of the Program Committee is Dr. Carl W. Beck, Department of Geology, 
Indiana University, Bloomington, Indiana. 

The Meteoritical Society has seldom met east of the Mississippi so that this 
meeting may be geographically convenient for many persons interested in meteoritics. 

International Lunar Society. We are glad to announce the founding, in part 
through the efforts of our colleague Dr. H. P. Wilkins, of a new group called the 
International Lunar Society. Its goal is to be a medium through which existing 
societies, such as the B.A.A. Lunar Section and the A.L.P.O. can make known through-
out the world the more important items of lunar research. The I.L.S. will not 
interfere in any way with existing societiea; rather it will supplement and increase 
their present services to their members. Increased international cooperation 
among lunar and planetary observers has been an important aim of the A.L.P.O. since 
its founding in 1947, and we are hence glad to give our support to this new group. 
The officers of the International Lunar Society from now until the end of 1958 are: 

President - H P Wilkins, England. 
Vice President - Walter H. Haas, U.S.A. 
General Secretary - G. D. Roth, Germany. 
Permanent Secretary and 
Editor of Journal - A. Feluzie, Spain. 

The first issue of the Journal. is scheduled for March, 1957. All contributions 
for it, and we do want a few A.L.P.O. contributions, must reach Mr. Paluzie by the 
middle of December, 1956. Dues will be kept as small as possible. 

Partly to make our participation in the I.L.S. more effective, the Editor plans 
to appoint one or two Lunar Recorders for the A.L.P.O. Their names will be given 

25 

• 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



-110.1+1•.+. 

the visibility of the dark side, its reddish tint, and the fine mottling, complete 
accord has been found with an observation made at the same time as I was observing 
by an independent worker two hundred miles or so away. For on this same evening 
at the same hour as I was so engaged, Mr. M.B.B. Heath, F.R.A.S., using his fine 
l0i-inch reflector was similarly so. He described exactly the same appearance as 
confronted me, a notable point in view of the wide difference of instruments used 
and also the accepted difficulty of the subject, but failed to detect even the 
slightest trace of the light speck. In later correspondence Heath considered that 
differences in our respective seeing conditions at the time cool have accounted for 
this, also the fact that he did not continue to observe after 19", U.T. 

To attempt an explanation of this report is to me fruitless; we know too little 
about the cytherean problem as a whole to consider an insignificant observation as 
this essentially is. Hence, apart from making one point I will go no further. 
The object's great distance from the terminator obviously precludes its having been 
sunlit, unless of course it was situated away from Venus out of the planet's shadow, 
and so placed in the line of vision as to appear in the observed position. If not ' 
illuminated by the sun and if a surface phenomenon, what then? 

BANDED CRATERS 

by Brian Warner 

The Aristarchus bands have long been a source of interest to lunar observers, 
but until fairly recently few other banded craters were known. The Aristarchus 
bands need no comment for they are obvious in any instrument over 3 inches in aper-
ture and have been adequately dealt with elsewhere. The smaller banded craters, 
however, are a means by which any observer with a moderate sized telescope can ob-
tain satisfaction. Apart from the delicate appearance of some of the radial bands, 
there is a very strong chance of discovering more banded craters. 

The writer intends to give here the results of some observations of banded craters 
and to suggest further results that may be obtained with future careful observation. 
It should be noted here, however, that although several of the banded craters are 
visible in fair conditions of seeing, many need very good visibility to detect the 
bands in them, and perfect seeing to arrive at the true shape and position of the 
bands. To give a list of craters with bands visible in a 3 inch telescope would 
be a waste of space, for obviously acuity of vision accounts for some bands being 
seen and others not. The most prominent bands are those in Aristarchus, Dirt, 
Conon, Moore, and Pytheas. The accompanying drawings (Figures 10-23) give some 
idea of what to look for when observing lunar banded craters. It will at once be 
noticed that there are several types of bands; those in Moore, Birt, and Barney being 
similar, and those in Eimmart, Conon, Thaetetus, and Pytheas also being alike. For 
a comprehensive list of banded craters and their types, reference should be made to 
Abineri and Lenham's catalogue (1). 

In the smaller craters the bands are often merely irregular shapes of the floors, 
e.g. Guttenberg A. This deformity is only visible under high light, but the true 
bands, e.g. Moore, are visible under almost any lighting. Some craters even exhibit 
both types of bands, one of the drawings of Moore shows this, and Giner is also simi-
lar in this respect. In several craters, especially of the Moore and Birt type, 
apparent changes are seen as the angle of illumination increases. This is generally 
shown by a broadening of the bands, or even a darkening of the bands, the latter pro-
bably being due to contrast with the brighter surrounds. 

Any good photograph taken under high light will show several banded craters, and 
from these and visual studies it is found that nearly all the regions of the Moon 
contain a few banded craters, though one or two places do seem to be rather bare of 
them. 

There is ample opportunity for the possessor of a moderate instrument to contri-
bute information of great value to the selenographical world. In a good evening's 
work it is possible to find several completely "new" banded craters. Eimnart„ 
Giner, and Damoiseau E are "new" in this respect, and need confirmation. The bands 
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Drawings of Lunar Banded Craters by Brian Warner 

Figure 10. Mborci. March 22, 1956, 20h  40m, U.T. 7" refl. 230X:Co1.40° 5. 
Figure U. Damoiseau E. March 24,1956, ?lh  45m, U.T. 7"  refl. 230X:Co1.65°.3• 
Figure 12. Menelaus. March 22, 1956, 20" 15n, U.T. 7" refl. 230X: Col. 400.2. 
Figure 13. Pytheas. March 22, 1956, 20h  ge,U.T. 7" refl. 230X: Col. 40°.3. 
Figure 14. Thaetetus. March 24, 1956, 21b  55n,U.T. 7" refl. 230X: Col. 65m.4. 
Figure 15. Conon. February 19, 1956, 20 3e,U.T. 12-" refl. 350X:Co1.10o.7. 
Figure 16. Moore. March 24, 1956, 21h  ,5n,U.T. 7" refl. 230X: Col. 65°.2. 
Figure 17. Eimmsrt. April 15, 1956, 20n  05n,U.T. 122-ff refl. 350X: Col. 332°.7. 

in Eimmart are very conspicuous on some photographs, even though they are fainter 
than the average bands. 

So far very few observations of banded craters under evening  lighting have been 
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Drawings of Lunar Banded Craters by Brian Verner 

Figure 18. Outtemberg A. 
Figure 19. Giner. 
Figure 20. Birt. 
Figure 21. Pytheas. 
Figure 22. Lanham. 
Figure 23. Darney. 

April 21, 1956. 7-inch refl. 230%. 
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obtained. It is required to know whether the appearance in each crater is the 
same under medium evening lighting as it is under medium morning lighting. The 
results of these. investigations may well be significKt in the, interpretation of 
the bands. 

Banded craters are one of the very few phenomena that have got even the leading 
lunar observers utterly and completely puzzled. A vegetation theory has been ten-
dered, but seems highly improbable; systems of clefts have been proposed, but this 
again seems unlikely; even optical illusion has been suggested, but the writer would 
be one of the first to condemn this theory. Due to the fact that banded craters 
are so common, the cause of the bands MUST BE EXPLAINED, even if only to keep up 
the morale of lunar observers. If sufficient observations are made under suitable 
differences of lighting, each individual observer should be able to form a theory of 
his own, from which the complete explanation may be compounded. 

The writer only hopes that this paper will cause enough interest at least to 
begin, a mass attack on banded craters, if not entirely to clear up the problem. 

The writer would like to point out the large mountain mass to the south of the 
central peak in Pytheas, which is not shown on a number of drawings that he has in-
spected, nor is it shown on Wilkins' chart. It is very conspicuous visually and on 
photographs. 

References: 
(1) J,B.A.A., Vol. 65, No. 4, pg. 160, 1955. 
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ARISTAROHUS FROM SUNRISE TO SUNSET  

by Elmer J. Reese 

The sun begins to rise over Aristarchus 
near colongitude 47°. By 52°  the shadow 
of the most wall has receded down the 
inner east wall revealing hill U and the 
small but brilliant peak 3 which forms a 
tiny dent in the edge of the shadow. The 
interior shadow of craterlet N is fairly 
easy to see from sunrise to about 60°, and 
again from 185°  until 200°. (The reader 
should refer to Figure 24 to identify the 
objects in Aristarchus mentioned in this 
article.) 

The shadow of the west wall of Aristar-
chus reaches the eastern edge of the floor 

	

J.7 	 at 54°. At 55°  the central peak K glit- 
ters like a star in the shadow as it 
catches the first rays of the rising sun. 
Detail on the floor is best seen near 59°  

CtsRT OF eireisTenecetes BASED 	when most of the floor is free of.  shadow. 

()P.' 75 OlviwiaGS BY E. T. REES E 	
The summit of hill S is just coming into 
sunlight and sending its long pointed sha- 

Virril b- IN. -REFLECTOR, /9y6-1956. dow along the foot of the southeast wall. 
The place occupied by this shadow later 

	

Figure 24. 	 turns out to be the very dark base of wall 
band D. (When studying lunar features, 

it is by no means a rarity to find that a high-sun dark area conforms in shape and 
position to a long-lasting sunrise or sunset shadow.) The very brilliant central 
peak with its sharp, black shadow is the most conspicuous object on the floor. Low 
rounded hill T with its smaller, softer shadow is also a fairly easy object to ob-
serve. The other hills and ridges on the floor are very low; however all these 
hills, except Wand the small one east of the central peak, are usually visible as 
bright spots during most of the lunar day. The relative brightness of some of 
these high-elm bright spots seems to vary from lunation to lunation (see Table I at 
end of this article.) 

Hill S has a curious ridge or appendage curving southward from it. This ridge 
is well seen near 66°. At this time the top of a terrace about halfway up the 
inner west wall of Aristarchus is gleaming in sunlight while the rest of the wall 
is still in shadow. 

As the afternoon progresses in Aristarchus, the east wall loses the brilliancy 
that Characterized it from early morning through early afternoon. By 170°  it is 
noticeably duller. The illumination begins to diminish rapidly near 185°, and by 
214 the sunset shadow has spread over all of the east wall except for the top of a 
terrace a little below the northeast rim. The shadow then spreads westward across 
the floor leaving only the. west inner wall in sunlight by 220°. A fairly large but 
shallow craterlet R has been repeatedly seen at the north edge of the floor from 
190°  to 214° 	In some lunations craterlet R is clearly seen but not hill T, while 
in other lunations T is clearly seen but not R. The two have never been clearly 
seen simultaneously. 

The central peak is regarded as the most reflective object on the visible surface 
of the moon. It is invariably a conspicuous object from sunrise until 150°. After 
165°, however, it is occasionally quite difficult. This may be due in part to de-
creasing contrast with the brightening floor, and in part to the fact that the east 
slope of the peak is not well presented to the earth. The observed shape of the 
central peak is usually'that of an ellipse elongated north and south by foreshorten-
ing. On rare occasions, however, the peak presents an unusual appearance. Thus 
on October 24, 1948 at 169°  the peak appeared dim and diffuse with a circular outline. 
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Figure 25. 
Intensity-Curves of 
Features in Lunar 
Crater Aristarchus 
as Determined by 
Elmer J. Reese. 

See Text. 

On March 14, 1949 at 84° the peak presented a very irregular outline. Again on 
June 19, 1949 at 189°  the peak was very dim being scarcely visible. 

Wall bands A and B on the east inner wall are rather faint when the first rays 
of the rising sun fall upon them; however, they darken rapidly during the first 
several hours they are in sunlight. After 70°  they change very little until a rapid 
darkening sets in near 130°  and continues until sunset. Since the shape of the 
intensity curve for band A or B differs little from that for the bright sections of 
the east wall (see Figure 25), it seems probable that the changing intensity of the 
bands is merely a function of the angle of solar illumination. Generally,band A 
is the most conspicuous of the wall bands. A thin light streak is occasionally 
visible extending up the wall along the middle of this band. Band B is usually 
fully as dark as A; however, B rarely, if ever, reaches the crest of the wall. When 
best seen, B extends about two-thirds of the way up the wall and is noticeably 
forked or split at the top. A small but deep craterpit has been seen at the base 
of band A. A smaller pit has been glimpsed at the base of band B. Band D is 
remarkable' in that it is usually faint or completely brhoken about halfway up the 
wall. Bands D and A are very nearly parallel. 

As the sun rises higher above Aristardhus, the shadow on the west inner wall 
gradually shrinks until only two small patches of shadow remain in the upper portions 
of bands E and F. The unshaded lower portions of these bands are then light gray 
in tone. After the last traces of the true shadow lift near 78°, bands E and F may 
remain light gray until sunset. However, in some lunations a very dark triangular 
pseudo-shadow with its base on the rim of the crater soon develops in the position 
of each band and may persist until noon at 137 . This is difficult to understand 
and certainly requires further investigation. 

TABLE 

INTENSITY ESTIMATES FOR SOME FEATURES IN ARISTARCHUS 
See Figure 24 for identities of these objects. 

Date Colong.KTYMNP 

1949,Mar. 14 83°,8 10.0 6.0 5.7 8,0 8.0 8,0 
1948,Nov. 16 86 .9 10.0 7.0 5.5 8.5 8.0 9.0 
1947,Sep. 1 100. 5 10.0 6.0 - 8.0 8.0 8.0 
1949,00t. 8 102. 6 10.0 7.0 6.5 10.0 7.5 7.5 
1948,0ct. 19 105. 4 10.0 6.0 6.0 8.0 7.5 7.5 
1953,Aug. 26 108.  3 10.0 8.0! 8.0! 9.0 8.0 8.0 
1949,Jan. 16 109.  1 10.0 6.0 5.8 10.0 7.0 7.5 
1948,Nov. 18 111. 5 10.0 7.0 6.0 9.0 8.0 8.0 
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Date Colong. K T Y M N P 

1948,Sep.20 113.4 10.0 7.0 7.0 8.5 8.0 7.5 
1948,Aug.22 119.6 10.0 8.0! 8.0! 9.0 8.0 8.0 
1953,Feb. 2 126.7 10.0 8.0 7.0 9.0 8.0 8.0 
1947,Dec. 1 129.0 10.0 7.0 6.5 9.0 8.0 8.0 
1948,Aug.24 146.2 10.0 8.0 7.0 9.0 7.0 9.0 

SATURN IN 1955 

by Thomas A. Cragg 

The nomenclature in this report is the same as that in previous ones unless the 
reverse is specifically stated. One may find it useful to refer to the last des-
cription and drawing showing the general nomenclature.1  

The Recorder wishes to thank the following colleagues for their invaluable con-
tributions rendering this report possible; 

Mr. Leonard B. AhbeY9jr. 
822 South McDonough Street, Deoatur,Georgia. 6-inch refl. 

Mr. Robert M. Adams, 
324 South Valley, Neosho, Missouri. 10-inch refl. 

Mr. William F. Barberdr.; 
2080 Dunwoody Street, Atlanta, Georgia. 6-inch. refl. 

Mr. Phillip W. Budine, 
102 Trafford Road, Binghamton, New York. 3.1-inch refl. 

Mr. Thomas A. Gregg, 
246 West Beach Avenue, Inglewood 3, California. 6-inch refr., 12-inch refr., 

and 12-inch refl. 

Mr. Charles M. Cyrus, 
1216 Leeds Terrace, Baltimore 27, Maryland. 10-inch refl. 

Mr. Walter H. Haas, 
1203 North Alameda Blvd., Las Cruces, New Mexico. 321-inch refl., 6-inch refl. 

Mr. Bill Hartmann, 
1025 Manor Avenue, New Kensington, Pennsylvania. 2.4-Inch refr. 

Miss Cecelia Little, 
1340 Eighteenth Street, Manhattan Beach, California. 6-inch refl. 

Mr. David Meisel, 
800 Eighth Street, Fairmont, West Virginia. 3-inch refr. 

Mr. Patrick A. Moore, 
Glencathara, Worsted Lane, East Grinstead, Sussex, England. 12-inch refl. 

Mr. Owen C. Ranek, 
Box 161,Milton, Pennsylvania. 4-inch refr. 

Mr. C. J. Smith, 
9775 Burgos Avenue, Oakland 5, California. 6-inch refr., 20-inch refr. 

Mr. J. Russell Smith, 
Skyview Observatory, Eagle Pass, Texas. 16-inch refl. 
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TABLE I 

Moore Russell, Dugan, 
Satellite 1955, April 6 April 7 and Stewart* 

Minas 11 11 12.1 
Enceladus 11 12 11.6 
Tethys 10.7 10.9 10.5 
Phone 10.5 10.7 10.7 
Rhea 9.6 9.4 10.0 
Titan 8.0** 8.0** 8.3 
Hyperion 12 12 13.0 
Iapetus 10.5 10.5 10.1 to 11.9 
Phoebe 14.5 

*Stellar magnitudes at mean opposition. 
** Assumed values. 

References 

1. "The Strolling Astronomer", Vol. 8, Nos. 3 & 4, p. 29. 
2. "The Strolling Astronomer", Vol. 6, No. 11, Nov. 1, 1952, Fig. 3 on p. 158. 
3. "The Strolling Astronomer", Vol. 9, Nos. 3 844, p. 28. 
4. "Memoirs of the Lowell Observatory", I, No. /1, 1915. 
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A PHOTO-VISUAL OBSERVATION 

OF AN IMPACT OF A LARGE NETEORirt ON Mau 

by Loon H. Stuart, F.A.C.R. 

Some time ago the writer made a camera to fit over the eyepiece of an eight inch 
f/8 reflecting telescope for the special purpose of making pictures of small star 
fields. For the evening of 1953, November 15, four plates had been taken out of 
refrigeration for some pictures of the moon at First Quarter. These were to be 
test plates for focus. The first became light fogged by accident; the second show-
ed only fair focus and the third was not much better.„ On removal of the fourth 
from the camera-back after approximately one-half second exposure (black cloth over 
tube end method) the moon image was seen on the ground-glass as after the exposure 
of the other plates. This time, however, a bright spot was noted near the termina-
tor's mid-point and immediately test was made for integration with the moon image. 
Movement of the telescope caused the spot to move with the moon image with no change 
in relative position to near-by moon objects. When this was determined it was 
thought better to see if the bright spot were on the plate just exposed and, if not, 
to expose another as soon as possible. When immediate development showed that it 
was present, it was also realized that there were no more plates available. 

The exposure was made at 2h dm  U.T., locus 95°  55' 42" W., 360  11' N. and in the 
process of focussing no spot was seen. The total photographic-visual time was at 
first thought to be, roughly, less than thirty seconds but later re-enactment of the 
entire process of loading, exposing and unloading the owners and making tests aver-
aged about eight seconds. Neither the beginning nor the end of the flare was seen 
for, on return to the telescope after development of the fourth plate (in ten minutes), 
no spot was to be seen. 

Since this was the last plate out of refrigeration no further 
until the next day at 2h  Om  U.T., just 24 hours after the time of 
plate showing the spot. There was not sufficient detail on this 
any change on the surface of the moon. The position of the spot 
three-fourths of the distance from Schroeter to Pallas. 

The general impression is that the phenomenon photographed and 
the impact of a meteorite large enough to produce sufficient heat 

seen was that of 
to cause incandes- 
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Figure 28. Photograph of Moon by Leon H. Stuart 
wIth 8-Inch Reflector on November 15, 1953 at 
2" Om, U.T. Colongitude 14°.6. Note Brilliant 
Spot near Middle of Terminator. See Text. 

-canoe of involved meteorite moon structures and being manifested as a short-lived 
flare. So far as is known to the writer, this is probably the first photo-visual 
observation of such an occurrence. 

It was noted that the visualized spot did not appear as bright as that seen in 
the picture and a slight halo was noted in the negative that did not show visually. 
The plate used was Eastman Kodak Co. Spectroscopic 103aF3 which has a special sensi-
tivity in the red part of the spectrum from 4500k to 68001 besides the ordinary 
sensitivity to shorter wave lengths. 

Note bx Editor. Dr. Stuart would be glad to hear from A. L. P O. members about 
this remarkable visual-and-photographic observation. His address is 411 Medical 
Arts Bldg., Tulsa 19, Oklahoma. 

MR. BRAUN'S PROPOSAL FOR glJANTITATING ESTIMATES 

OF TELESCOPIC  0SPFING0 

by Frank Vaughn 

It is pleasing to see that some attempt is being made to develop a more exact 
method of specifying conditions under which an observation is made. Mr. Braun is 
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to be congratulated for making an effort in this direction ( 	Strolling  Astron- 
omer,  Nov.-Dec., 1955).  Certain objections to the method occur to the writer; but 
lest these seem too strong, it should be borne in mind that no system is likely to 
be perfect, and that a start must be made somewhere if any improvement is to be 
achieved. 

1. There are effectively two varieties of atmospheric inhomogeneities; those of 
long wavelength which cause motion in the larger portions of the image without seri-
ously impairing the sharpness of its smaller parts, and those of short wavelength, 
which by continuously varying the focal length of many small regions of the object.; 
ive or mirror, blur the image. Mr. Braun's method does not distinguish between 
these. It might improve matters to take into account the frequency of motion of 
the images, for with the shorter wavelength disturbances the oscillations would 
generally be more rapid. This does complicate the method, however, and it is moot 
whether or not this variation is practical. 

2. The more important thing is not the "average" seeing over a period of time, but 
rather the best "seeing moments" during the observation, providing these are fairly 
frequent. Mr. Braun's method singles out the worst moments. Perhaps an estimate 
of the average  dark space between the edges of the images would be more pertinent, 
though again an element lacking precision creeps in. 

3. Reflecting telescopes, more than refracting, are subject to tube currents, of 
which any long-time user of the former is painfully aware. A very slight breeze, 
or a gentle forced draft, often improves images dramatically. The reflector gener-
ally works best when there is a slight but continuous movement of air through the 
tube, preventing layering and convection currents in the optical path. The placing 
of a "lid" on the tube, with two small holes in it, would be expected to disturb 
this circulation. A reasonable variation might consist in so mounting the mask 
that it is several inches away from the end of the tube, disturbing its normal func-
tioning as little as possible. 

The writer once tried recording seeing by a dual number, the first specifying 
the sharpness of the image, and the second its motion or degree of vibration. Thus 
S 6-2 denoted a fairly sharp image with considerable motion of its parts. This 
seemed an improvement over the usual methods, but obviously still lacks the preci-
sion Mr. Braun seeks. 

Comment  by William  C. Braun.  As I have had a preview of Mr. Vaughn's comments 
on my article "A Quantitative Method for Determining and Specifying Astronomical 
'Seeing'", I am in position to add comments of my own in this issue. I must con-
fess that I was premature in submitting my article, since further experiments on 
my part have convinced me of the unreliability of my suggested method, and this for 
the very reasons so aptly enumerated by Mr. Vaughn. I stand corrected. 

MARS IN 1956  

by Walter H. Haas 

Fereword. This paper was presented, with some very minor differences, during 
the National Convention of the Astronomical League at Miami, Florida on July 2 - 5, 
1956. It is realized that it is similar to Mr. Vaughn's excellent article "Mars - 
1956"in our january-FebruarY, 1956 issue; but it is hoped that the very considerable 
current interest in Mars will justify the inclusion of another rather general and 
elementary article. 

Let us inquire about the aspect of Mars during thig present apparition of 1956. 
The angular diameter will increase to a maximum of 24 .8 on September 7, when a 
power of only 75X will make Mars as large as the moon appears to the naked eye. 
Opposition comes three days later on Septembgr 10. The Red Planet will then re-
cep from us, the diameter diminishing to 20 on October 13, 15'  on November 8, and 
10 on December 18, by which last-named date regular observations will not be profit-
able with ordinary-sized telescopes. During the latter half of 1956 the south pole 
will be tipped toward the earth by from 19 to 25 degree's. This tip will favor the 
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ANNOUNCEMENTS  

The Lunar Section of the A.L.P.O. We are glad to announce that we now have a 
Lunar Section in our Association of Lunar and PlanetarY Observers. The Lunar Re-
corders are: 

1 Walter H. Haas 
1203 N. Alameda Blvd. 
Las cruces, New Mexico 

2. Dr.. James Q. Gant 
The Montana 
1726 M St 
Washington 6, D.C. 

3. Alike K. Herring 
3273 Liberty Blvd. 
South Gate, Calif. 

It is requested that observers continue to send all lunar records to the Editor. 
Dr. Gant and Mt. Herring will assist with the resulting correspondence, study, and 
analysis. Both these colleagues have long been keen students of the moon, and we 
are very fortunate to have them as Lunar Recorders. 

It is our hope that this new arrangement will prOmote fruitful lunar studies in 
the A.L.P.O. and will enable us to participate more effectively in the work of the 
new International LUnat Society. 

Drawing Mars-Like Artificial Discs. We invite attention to some experiments per-
formed by Messrs. R. Cunningham and S. Bieda on artificial discs constructed to re-
semble the planet Mars'as reported in the ay Observer, B and C Observatory for 
June 20, 1956. Correspondence may be directed to the Inservatory at 29 Clareview 
Ave.,:,San Jose 27; Calif. There are published reproductions of 16 master discs and 
a drawing of each one,. besides rather detailed interpretation of the results. Of 
course, experiments of.  this kind are not new, but they can still be interesting and 
instructive; and if they are carried out with sufficient care, they may give valu-
able hints about' possible errors in our lunar and planetary drawings. 

Concerning Reporting of Observations of Martian Clouds. Mr. Frank Vaughn, our 
Mars Recorder, requests that the following announcemiarT; published: 

"A communication has'been received from Dr. Seymour L. Hess, of Lowell Observ-
atory. Due to a misunderstanding a general appeal was published in The Strolling 
Astronomer, requesting observations of Martian clouds to be submitted to Lowell 
Observatory. It is Dr. Hess' wish that such cloud -observations be submitted to the 
Mars Recorder of A.La).0'., who will plot them, then forwarding the work to Lowell, 
for use and interpretation by Dr. Hess. In his publication of the results, full 
credit will be accorded all participants. 

"Your Recorder would like to be on record as urging strongly full cooperation in 
thit program, as being one of great importance both in Martian climatology and in 
aiding in the effort to know more about 'the physical nature of the surface and at-
mosphere. 

"Naturally all observers will report clouds seen, generally by means of sketches 
showing their relationship to well-known markings. It is further asked that if any 
observer notes a cloud (whether a well-defined small patch, or a large and diffuse 
object), he should regard it as an important object, and endeavor to follow it for 
several hours, and especially on succeeding nights, noting carefully any change in 
appearance or movement in the interim. 

"Dr. Hess is so eminently qualified to make the best use of our cooperation that 
the Recorder 	 hopes all observing members will make a good effort." 

4. 
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perMittingl 	The circumstances are as follows: 

Universal 
Time 

Pacific 
Standard Time 

Moon enters penumbra 1956, Nov. 18, 4h Om  Nov. 17, 8:00 P.M. 

Moon enters umbra 5 3 9:03 P.M. 

Total eclipse begins 6 8 10:08 P.M. 

Middle of the eclipse 6 48 10:48 P.M. 

Total eclipse ends 7 27 11427 P.M. 

Moon leaves umbra 8 33 Nov. 18,12:33 A.M. 

Moon leaves penumbra 9 35 .1:35 ;A.M. 

Please add one hour'to P.S.T. to get M.S.T two hours for C.S.T., and three hours 
for E.S.T. The moon's declinationAt the time of this eclipse is 20 degrees north 
of the 'celestial eqUator, making the moon high in the sky in our latitudes. It is 
always interesting' during lunar eolipseb to watch the changing colors on the moon 
and the occultation of stars and pOrhapS also to estimate the stellar magnitude 9A 
the dimmed moon'. We would like to direbt attention to three more unusual programs: 

1. Searches for possible lunar meteors and/or possible lunar 
meteoritic:impabt-flares. 

2. Searches for possible lunar surface changes produced by the eclipse. 

3. Searchesfor possible small sub-satellites, travelling in orbits 
around the moon. 

Our A.L.P.O. lunar meteor search program, capably directed,by Mr. Robert M. Adams, 
is already familiar to most readers. of this periodical. The chief advantage of 
watching for posSible lunar meteors dUring an eclipse of the moon is that simultan-
eous observations are then possible over almost half'of the whole earth, whereas the 
earth-lit portions of a near-new moon can be simultaneously observed under favorable 
conditions of sky7darkness and lunar altitude above the horizon from a far more lim-
ited geographical region. It appears eVident that lunar meteor searches' are best 

5o 

Moonwatch. We include in this issue of The Strolling Astronomer the Smithsonian 
Astrophysical Observatory Bulletin for Visual Observers of Satellites, No. 2. Moon-
watch, the code name for the visual program of observations upon the coming arti-
ficial satellites, has now reached a phase where all amateurs who wish to partici-
pate are urged to organize their stations and teams of observers as quickly as poss-
ible. As mentioned in Bulletin No. 2, a nation-wide practice satellite alert is 
planned for near the end of 1956. 

We hope very much that all A..L.P.O. members wto can will participate actively in 
Moonwatch. It will surely be a great thrill for any of us to see one of the sa-
tellites- a man-made body in orbit beyond the earth's atmosphere. More important, 
it will be an achievement for us amateurs to prove ourselves equal_to the responsi-
bilities and problems entailed in this program. 

THE COMING  TOTAL LUNAR ECLIPSE  ON NOVEMBER.18  1956 

by Walter H. Haas 

We call the attention of our readers to the ,occurrence of a total eclipse of the 
moon visible underVery favorable conditions over most of the United States- weather 
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carried out only while the eclipse is total and that during the- 79 minutes of to 
tality on November 18 the whole moon should be watched as carefully and as nearly  
continuously as possible. A low power should be used in order to show the entire 
moon. 

In reporting searches for possible lunar meteors or meteoritic impact-flashes one 
should give the usual data about observer, station, telescope, magnification, seeing 
(or steadiness), and transparency. In addition, one shOuld record the beginning and 
ending times for the search, the number of minutes spent in actual watching (since 
there may be interruptions or it may be necessary to take time to move a telescope 
lacking a drive), the region watched if for any reason not the whole moon, and the 
results. 

If any unusual bright objects are seen, the most important data to record are the 
exact time of appearance, if at all possible to the nearest second, and the precisa 
loca-Cion on the moon, perhaps marked on a chart relative to known lunar features. 
If two independent observers many miles apart independently and simultaneously re-
cord a bright object at the same place on the moon, that object was not in the 
earth's atmosphere and was hardly an illusion. Such observers will have made the 
most significant contribution to date to lunar meteorics. Other desired data, less 
critical but still of interest, upon unusual bright objects found during these 
searches are: the apparent angular diameter, the stellar magnitude, the length of 
path (either in angular units or relative to some crater) and the lunar direction of 
motion or alternately a statement that the object was stationary on the lunar surface 
(but please don't just call it a "flash":), the duration of visibility, the color, 
and any other noteworthy characteristics. If an observer merely suspects an object, 
he should report it as suspected; for someone else may haVe had a clearer view of • 
the same object. 

As most of our readers know already, many lunar areas go through periodical 
changes of a rather curious sort. Thus dark areas on the floor of Eratosthenes 
darken as lunar noon approaches and fade out again under afternoon lighting, the 
white area around Linind- diminishes in size toward its lunar noon and then enlarges 
again, and the dark bands on the east inner wall of Aristarchus darken more or less 
progressively from sunrise until sunset shadow covers them. W.H. Pickering, who 
pioneered the study of such variable lunar areas, imputed them to physical changes 
on the surface of the moon, to vegetation of some hardy kind, to frost, to lunar 
clouds, etc. Many others have preferred not to follow Professor Pickering in this 
interpretation but have instead attributed the apparent changes to the ever-varying 
solar lighting of the lunar surface. A lunar eclipse offers some possibility of 
distinguishing between the two points of view, incident light and physical change. 
If the apparent changes represent real physical changes, then they might well be 
affected by the rapid and extreme fall of temperature when they are covered by the 
earth's shadow and by the subsequent very rapid rise in temperature when sunlight 
returns. Thus these areas might-show aspects abnormal for the full moon just after 
the eclipse. If, however, changing solar lighting completely explains our variable 
areas, then an eclipse can have no effect on their appearance. Past studies of 
eclipses have indicated that most variable lunar areas are not affected to an observ-
able extent but that a few eclipse-caused changes do occur and that the same lunar 
area may be differently affected at different eclipses. However, more observations 
are needed. 

The following objects are suitable to study for possible eclipse-caused changes: 
• 

1. Linne. Watch carefully the size, brightness, and sharpness of the 
white area around this crater. Equipped observers should measure with a filar 
micrometer the diameter of this white area. 

2. Eratosthenes. Estimate the intensities of the dark areas on the floor 
and walls expecially of those in the east half of the floor. 

3. Grimaldi. Watch for changes in the darkness of the floor, or parts 
thereof, and in the brightness of the bright spots along the west wall. Pay 
especially close attention to the three bright spots forming a right triangle 
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near the northwestern rim of Grimaldi. 

4. Atlas. Watch the intensity and appearance of the two main dark areas 
on the floor, the one near the south wall and the other northwest of the central 
mountains, and of the narrow dark band joining these two areas.. 

5. Stoefler.  Examine carefully the dark areas on the floor, and compare 
the intensities of those in its east and west parts. 

6. Conon. Note the size, brightness, and general appearance of the floor 
'!cloud", a variable somewhat triangular white area based upon the northwest wall. 

7. Riccioli.  Watch closely the south tip of the conspicuous dark area 
in this crater, and note its darkness. Micrometrical measures of the north-south 
length of this dark area are desired; otherwise, the latitude of the south end 
relative to other lunar objects should be carefully estimated. Note whether the 
south end is pointed or rounded. 

There are no objections to studying other apparently changing lunar areas. How-
ever, it is important to get results from a number of different observers upon:each 
area. Therefore, we request that each observer study at least two of the seven 
areas listed.  No one should attempt  to study  more than four lunar areas irT.M.; 
ONGTviae, there will be time only for superficial views. Indeed, most observers 
will do best to select only two or three objects. The same telescope  and the same 
eyepiece  shOuld be used for all observations:in this program in order to elimina= 
one fruitful source of false variations in the appearance of lunar features. It is 
obiviously important to know the usual full-moon appearance of the regions watched 
for eclipse-caused changes. Photographs of good  quality can here be helpful. How-
ever, visual check observations with the telescope and eyepiece being used in the 
program can scarcely become too numerous. The lunar areas being studied should be 
obserVed, if possible,: before immersion in the umbra, on the night before the eclip-
se and also on the night after, and in at least one other lunation at about the same 
solar illumination as will prevail on the night of the eclipse. 

It"is best to make many of the observations suggested by comparisons to other 
lunar'features not far away. :For example, the darkness of the floor of Grimaldi 
may be compared to that of Oceanus Propellarum, and the size of LinngHmay be com-
pared to that of a number of white spots on Mare Serenitatis. Such relative  esti-
mates of intensities and sizes are likely to be far more dependable than attempted 
absolute ones. Each observer should seleCt the comparison7areas he desires to use 
with some care. Here again good photographs of the full moon can be helpfUl, but it 
will bean important advantage on the night of the eclipse to hive gained thorough 
familiarity  at the telescope  with each lunar object being watched for possible 
eclipse-caused changes and with its neighboring comparison,areas. 

On the night of the eclipse each objeCt on the program should be examined care-
fully soon after it leaves the umbral shadow.  If anything-inthe least abnormal is.  
seen, it should be reobserved at short intervals either until the normal full-moon 
appearance returns or else for as long as possible. One must be very careful  here 
not to be deceived by penumbral illumination, and it is probably quite impossible 
on this account to detect eclipse-caused changes that do not endure for at least 15 
minutes. In testing for penumbral effects on the aspect of lunar areas, it is an 
advantage to be able to compare the appearance a certain time after emersion from 
the umbra with the appearance about the same time before immersion in the umbra. 

Of course, the time of each observation in this whole program must be noted if 
the record is to have value. Observers are further requested to time when each ob-
ject that they watch enters the umbral shadow and when it leaves the umbra. 

Observers possessing large enough telescopes and equipped for photography can 
make a splendid contribution to this program by obtaining a series of good photo-
graphs which can be studied for possible eclipse-caused changes. 

As for searches for possible small satellites of the moon, we can do no better 
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than to refer readers to Mr. R. M. Baum's article on pp. 7-11 of the January-Feb-
ruary, 1956 Strolling Astronomer. It will certainly require some care to detect 
such a body visually,r711731—almost certain to be dimmer than the tenth stellar 
magnitude. It will look exactly like a star, and it must be identified solely by 
means of the fact that it shares the motion of the moon among the stars. We under-
stand that a photographic search is planned at the Lowell Observatory, and it will 
be interesting to learn of their results. 

We wish all A.L.P.O. members clear skies on November 18, and hope to receive 
their observational reports as soon as possible after the eclipse. 

VOLCANIC OR METEORITIC? 

by Brian Warner 

Members of both sects of lunar-crater formation theories appear to think that 
they have the majority opinion. It has become so annoying that C. A. Cross, of 
the B.A.A. Lunar Section, has decided to carry out a poll to see just how many of 
each really do exist. The results from the afore-mentioned Lunar Section are now 
just about complete, the response not being over-great. At the suggestion of the 
writer, C.A. Cross has agreed to analyze the results of another poll- that of the 
A.L.P.O. 

Let us briefly examine a few of the opinions of some of the contemporary seleno-
graphers: 

R. Barker: "There are two schools of thought on the origin of the larger lunar 
formations: most of us support the volcanic theory, but a minority uphold the 
meteoric dynamic impact theory". (1). 

P.A. Moore: "The meteorite theory still has many supporters, but it is signifi-
cant that no practical lunar observers have any use for it nowadays". (2). 

G Fielder: " 	no volcanic theories could be accepted by the writer (Fielder), 
largely because they had no theoretical bases". (3). 

D.W.G. Arthur leans towards a random distribution, and hence towards the impact 
theory, though he admits that no mention was made of crater-chains in his article.(!). 

Kuiper is a definite "meteoricist", although he contends that the craters were 
formed from impacts of "accreted sub-satellites". 

In view of the great differences in opinion among the people who "should know", 
it is of great importance to find out what the majority feel. 

It would be a great help if all A.L.P.O. members who feel that they know suffi-
cent about the lunar surface features would write to me and air their views. It 
would be best if the opinions were as short as possible, and also if, in the case 
of believing both impact and volcanic forces to be used, the percentages of each 
force implied were included. 

C.A. Cross will carefully analyze the views and set out a report so that members 
may see whether they hold the majority or minority opinion. The results cannot 
prove that either of the theories is correct, but it will give a good idea of which 
is the more likely to be the correct. 

To make this poll a success, it will need as many "votes" as possible, so let it 
be said THIS MEANS YOU: 

What do you think? 

References 

1) J.B.A.A., June, 1955, p. 21. 
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2) Guide to the Planets, P. A. Moore, p. 78, 

' 3) "The Moon" - Journal of the Lunar Section of the B.A.A., Vol.3, No.1, 
p. 13. 

4) "The Distribution of Lunar Craters", D.W.G. Arthur, J.B.A.A., Feb.1954, 
P. 127. 

Postscript la Editor. Mr. Warner's address is 2, Diamond Cottages, Crawley 
Down, Sussex, England. We urge our readers to "vote" by writing to him there. 

CASSINI'S BRIGHT SPOT 

by Dinsmore Alter 

Every lunar observer knows some of the tricky effects which lighting plays on 
various parts of the lunar surface. Despite this general knowledge, observers, 	often 
misinterpret such transient effects as being permanent changes. Linne and the pair 
of craters, Messier and W.H. Pickering, are especially notorious in this matter. An-
other place that is well worthy of study is the bright spot just north of Lexell. 
About this spot Goodacre writes: 

"Between the E. wall of Walter and Hell is a deep valley, 
30 miles in length, and at its end is a group of bright mountains. 
From these mountains extends a bright surface, visible as such 
under low illumination. This is probably the spot where Cassini 
saw a white cloud, which soon disappeared, and in its place he 
saw a new formation. This bright area lies between Walter, Hell 
and Lexell; it is not associated with any crater, being apparently 
an enlargement of one of the Tycho rays." 

That part of the description by Goodacre is entirely incorrect where he states 
that it is not associated with any crater. Cassini's statement of a crater at the 
spot is correct, although we must be skeptical of his conclusion that it was new in 
his time. This skepticism may be considered almost a certainty, especially when we 
read Goodacre's statement that there is no crater. A photograph made by Moore and 
Chappell at the Lick Observatory on July 6, 1938, at phase 9.3 days, exhibits the 
crater as a rather inconspicuous dark spot in the center of the bright area (Figure 
1). Probably it would be even less conspicuous at some adjacent phase, thus ac-
counting for Goodacre's statement. It would indicate that Goodacre observed it over 
a rather narrow range of phase. 

A more interesting thing, however, is the apparent shifting of the bright spot 
with respect to the crater. In the photograph made by Moore and Chappell on 1937, 
October 6, at phase 22 days, the center of the spot is distinctly north and east of 
the crater (Figure 2). Also the crater now appears considerably larger than it did 
in the photograph at the earlier phase. The third photograph shown (Figure 3) is 
one which I made on the 30th of July of this year. The bright spot is very close to 
the terminator. Four valleys are seen to converge at a point near the western edge 
of a ridge. The detail that is visible is very different from what one would have 
expected it to be. 

This bright spot is connected intimately with one section of what incorrectly 
has been called the "round the moon" ray from Tycho. 

THE URANUS-NEPTUNE SECTION REPORT NO. 1: 
PLANS FOR 122.  

by Leonard Abbey, Jr. 

(Paper read at the A.L.P.O. Convention at Flagstaff on Sept.l, 1956) 

At first glance it seems that amateur investigations of Uranus are quite useless; 
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Figure 1. Photograph of Moon by Moore and Chappell at Lick Observatory. 
July 7, 1938: 4h  22111  388, U.T. 
Age of Moon 9 days, 7 hours, 12.6 mins. 
Colongitude 24°.2. 
The arrows point to Cassini's Bright Spot. 
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Figure 2. Photograph of Moon by Moore and Chappell at Lick Observatory. 

October 26, 1937. 13h  41m1  Os, U.T. 
Age of Moon 22 days, 1 hr. , 43.2 nins. 
Colongitude 173°.8. 
The arrows point to Cassinits Bright Spot. 
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Figure 3. Photograph of Moon by Dr. Dinsmore Alter with Mount Wilson 60-Inch 
Cassegrain Reflector. 

July 30, 1956. 11h  29m  15s, U.T. 
Age of Moon 22 days, 6 hrs., 52 mins. 
Colongitude 183°.1. 
The arrows point to Cassini's Bright Spot. 
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A highlight of the Convention was the banquet crowded with amateur astronomers 
from all over the country. The Astronomical League Award is presented at the ban-
quet. This year the coveted Award went to Miss Charlie M..Noble of the Fort Worth, 
Texas Children's Museum for her outstanding work with the junior astronomers of Fort 
Worth. The keynote speech was given by Dr. Harlow Shapley, his subject being "Fun 
with Planet Number Three" 

Wednesday, July 4th, found a new session directed by Arthur Smith, Jr. There 
was a discussion on club programs. Those taking part were Dr. Armand Spitz, Charles: 
A. Federer,Jr., Clarence E. Johnson, and Ed Bailey. The Junior Session is always 
well attended. Clarence Johnson, Chairman, read papers and introduced eleven Junior 
Astronomers. After lunch, the Instrumentation Session, conducted by Tyrus Tripp, 
heard a paper by Dr. Boris Jaskovich, of the National ObServatory, Havana, Cuba, and 
a paper upon the highlights of ten years with the Astronomical League by Nabs- Vhbel 
Stearns. ' 

r 

■i 

Following the final Business. Session, 65 members boarded the S.S. Florida for the 
trip to Havana, Cuba. While in Cuba the group were the guests of the Cuban Navy 
and the Cuban amateurs. A buffet supper was held in the League's honor at the Na-
tional Observatory, followed by a talk by Dr. Shapley and by observing through the 
Observatory's 10-inch Zeiss- refractor. Later visits were made to the Observatory 
of Dr. Very (24-inch reflector), Belen College Observatory, University of Havana 
Observatory, Abascal Observatory (amateur), La Salle College Planetarium, and the 
Naval Academy at Mariel. Returning on the S.S. Florida on Monday, July 9th, the 
members started home with memories of a fine 1956 Convention. 

Next year's Convention will be held at Kansas City over the Labor Day weekend. 
We urge you to prepare papers on A.L.P.O. subjects for the Convention and to make 
plans to attend in person. 

PROGRESS REPORT ON THE A L P O. LUNAR METEOR SEARCH PROJECT 

by Robert M. Adams 

The project upon possible lunar meteors has now been underway for a year. This 
paper will concern itself with work from November, 1955 to Jay, 1956, inclusive. 
We have been able to achieve some overlapping in time but no so much as hoped for. 
However, we have several teams who are now working and submitting results. These 
teams achieve some overlapping, and their reports are valuable. 

The following people have been engaged in the lunar meteor search project since 
last November: 

Lonzo Dove, Broadway, Va. 4-inch refr. 
W. F. Duncan, Galveston, Texas. 6-inch refl. 
Clinton Ford, Suffield, Conn. 2h-inch refr. and 10-inch refl. 
G. H. Johnstone, Albuquerque, N. Mexico. 6-inch refl. 
Jerome Kaltenhauser, Lindstrom, Minn. 6-inch refl. 
Charles Martens,:. Charles City, Iowa. 3i-inch refl. 
Ian C. McLennan, Edmonton, Alberta, Canada. Several instruments. 
Contributing observers: Franklin Loehde, John Mandrusiek, Richard Henry, Garry 
Marliss, and David Earven. 
Robert Miles, Woodland, Calif. 8-inch refl. and 12-inch refl. 
Eugene Spiess, Manchester, Conn. 3-inch and 5-inch refrs. 
Harry Stubbs, Stearns Observatory, Milton, 	8-inch refl. and 5i-inch refr. 
Contributing observers: Daniel Macpherson, Henry Rogerson, Sam Lord, and Peter 
Colby. 
Steadman ThompSon, Columbus, Ohio. Several instruments. 
Contributing observers: Robert Leasure, W. Price, and H. Porvenmire. 
W. A. Warren, Lachine, Quebec, Canada. 
(Miss) I.K. Williamson, Montreal, Canada. 3-inch refr. and 5-inch refl. 
Contributing observers:. M Mackensie, Katherine Zorgo, and D. 'Kane. 

Difficulties confronting observers who attempted to follow the tine schedule were 
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enormous. Clouds, fog, trees, freezing weather, business engagements, etc. com-
bined to hamper observations. Mr. McLennan reports from Edmonton "....I had told 
one of our observers to get the time of any flashes as accurately as possible, so 
he took his alarm clock outside with him 	Twenty minutes later he looked to see 
what time it was, and the clock had frozen stiff!" Incidentally, Mr. McLennan re-
ports that he froze his nose when it was 38 degrees below zero. Talk about dedi-
cation to science! The net result of our experiences was a minimum of overlapping. 
There were no confirmations of flashes, but there were several reported flashes. 

Mr. Dove saw two dim lights defining short arcs and spaced 36 minutes apart on 
October 2,1, 1955 at Oh 17 and Oh  53m, U.T. Mr. Dove also reports for July 13, 
1956 at 1 Im, U.T. a shining light lasting some three minutes in the night hemi-
sphere well east of Mare Crisium beyond what he believes to be the last lighted 
mountain peak. Mr. Duncan writes that he saw a momentary increase in brightness of 
a small circumscribed area on July It, 1956 at 9h 50m  (t), U.T. Mr. Johnstone re-
ports a thin streak of yellow light over Mare Humdrum at 3h  51m  on April 16, 1956, 
U.T. Mt. MilEs reports a brief flash in the position of the crater Proclus on May 
16, 1956 at 6 30m, U.T. Mr. Spiess is convinced that on December 18, 1955 at 
Oh  dm  15s, U.T. he saw a yellowish white light trail, south to northeast, in the 
southwest quadrant about 200 to 300 miles long. He also saw a white light on April 
15, 1956 at 2-  27m  54s. It was near the southeast cusp, going southeast to north-
west-across the unilluminated area. It lastRd 22 seconds, and Mr. Spiess thinks 
that it was a plane. On April 14, 1956 at 2 5m he saw a flash, and three times 
more at the same locale (eastern end of Mare Frigoris) he saw glows at 2h  10m spaced 
one second apart. Then, still in the same lunar position, he saw a flash at 2" 20m  
33s. Mr. Spiess stopped his observations at 2h 25m, U.T. One wonders whether he 
would have seen further activity if he had remained at his ,scope. Mr. Stubbs saw 
several flashes on April 6, 1956 from 8h 30m to ph 30m, U. T. The three most con-
vincing ones were at 6h  42m on the Mare Tranquillitatis near Arago, at 9h lm at the 
southwest edge. of Mare Serenitatis near DaWes and Plinius, and at 9h  13m  south of 
Jansen. All flashes were brief and apparently left no trails. On April 15, 1956 
at lh  34m, U. T. Mr. Stubbs saw a flash of about the eighth stellar magnitude with 
a duration of less than a second in the Gassendi area. It was yellowish in Color. 
This flash seems to be si-wilar to the one reported by Mr. Johnstone on the following 
night at Albuquerque, N. Mexico. 

There were many instances of overlapping negative reports. Mr. McLennan's group 
reported 3 to 4 hotrs of observation over several nights, using four observers. 
Miss Williamson's group overlapped on June 34, June 12, and July 12, 1956, over 
about 3 hours at differing, times. Mr. Stubbs reports over 18 hours of overlapping 
observatiOns by two or three observers from December, 1955 to April, 1956, inclusive, 
There were one or two instances of overlapping by individuals widely separated in 
space. 

An examination of the various reports submitted begins to indieate that there 
may be visible flashes on the moon; but certainly the increasing amount of overlapp-
ing, especially by teams, is significant. The successive flashes observed by Mr. 
Spiess on April 114, 1956 are reminiscent of the report by Mr. Miles in The Strolling 
Astronomer, Vol. 10, Nos. 1 and 2, pg. 20 and by Mr. Brian Warner in the November-
December, 1955 issue. Perhaps with increasing overlapping we shall begin to obtain 
confirmations. 

As to the future of our project, it begins to look as though the work of teams 
is going to produce confirmations of lunar meteors; but scientifically, the best 
confirmation is still going to be the results of observers far apart in space and 
unknown to each other. We have had so many difficulties with time schedules that 
perhaps it would be wise to abandon their rigid use and to observe as observe can. 
Some sort of a loose,time schedule could be used as a guide: 

3,14, or 5-day old moon, 6 to 7 P.M., local standard time, October through Feb. 
5 or 6-day old moon, 9 to 10 P.M., local standard time, March through September. 
24 and 25-day old moon, 5:30 to 6:30 A.M., local standard time, October through 

February. 
214, 25, and 26-day old moon, 2:30 to 3:30 A.M.,local standard time,March through 

September. 
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Particular attention should be paid to the total lunar eclipse taking place on 
November 18, 1956 and described elsewhere in this issue. All observers should be 
on the lookout that night, and they should submit their reports on the following 
day if possible. The observations should extend into the partial phase. 

We are looking forward to many more interesting events as the lunar meteor re-
search project continues to grow. many thanks to all who have contributed. 

Postscript by Mr. Adams. Since writing the above, I have read Dr. Stuart's 
article in the-Mardh-April, 1956 Strolling Astronomer regarding the remarkable 
photo-visual observation of a "meteorite on 	Perhaps it is not unreason- 
able to believe that there is a 50-50 chance that the phenomenon was a meteor which 
was headed directly toward the observer. As long as the object was not recorded 
elsewhere by an independent observer visually and /or photographically, it would 
seem that proof of lunar meteoritic impact is still in question. Since the publica-
tion of Dr. Stuart's article we have had a definite drop in the number of reports 
received. It would seem that a photograph like the one he submitted should en-
courage observers to redouble their efforts rather than the reverse. The photograph 
presents a challenge. 

ON THE PROSPECTS  FOR SUCCESS  OF THE A.L.P.O.  LUNAR METEOR SEARCH  

by Steadman Thompson 
(Paper read at the A.L.P.O. Convention at Flagstaff on Sept. 1, 1956) 

Review: In astronomical literature there are a large number of reports of flash-
es and streaks of light seen by lunar observers. For ease typical recent occur-
rences, see references (1, 2, 3). None of these reports can be considered proof 
that meteorites strike the moon or its possible atmosphere because none of the 
occurrences has been simultaneously observed by two or more independent observers. 
Hence, the possibility that they are telescopic meteors in the earth's atmosphere 
between the observer and the moon cannot be ruled out. To remedy this situation 
and to obtain, if possible, proof of the reality of lunar meteorites, Mr. Robert M. 
Adams proposed to Walter H. Haas a cooperative observation program whereby a number 
of observers would work in strictly limited time brackets to make possible dupli-
cate observations of the same phenomenon and hence to establish the existence of 
lunar meteors (4). Subsequently Mr. Adams undertook the labor of heading and co-
ordinating the Lunar Meteor Search (L.M.S.) and enlisted a number of observers who 
are now engaged in a continuing program (5). 

Analysis: In evaluating the chances for success of this program, use has been 
made of data given by Baldwin (6). Adapting a figure from Wylie (7), Baldwin 
arrives at a figure of 448 meteorites of ten pound mass, large enough to be easily 
visible from the earth, hitting the moon each year. As he points out, half of 
these, on the average, would strike the far side, leaving only 224 meteorites per 
year to become possible data for the L.M.S. Baldwin continues his discussion using 
certain assumed conditions and arrives at a conclusion that such collisions would 
not be seen or, if seen, would not be reported. However, his data, analysed under 
the specific conditions of the L.M.S., indicate that there is good reason to be-
lieve that the first confirmed lunar meteoritic impact-flare will be found in the 
near future. 

Illumination: It is assumed that flashes of meteorites striking the moon would 
only be seen against the dark side, the flashes bright enough to be seen on the 
bright side being rare enough to be completely negligible. For the specific times 
of the I.M.S. for the last half of 1956- assumed to be a typical half year - the 
fraction of the moon illuminated (calculated from the tables in the A.E.N.A.) 
averages .349 which means that only 65.1% of the meteorites striking the near side 
could be detected. 

Time of Observation: On 26 dates in the last half of 1956 the L.M.S. calls for 
131 hours of observation, or a rate of 27 hours per year which, divided by 8766 
hours in a year, indicates that duplicate observations will be made .308% of the 
year. 
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Attention: Practical experience by the author indicates that even a firm intent 
to watch steadily cannot prevent eye wandering or mind wandering during the long 
periods of enforced sitting still. Some factor, probably between .85 and .95, 
should be included to indicate incomplete attention. 

Results: The number of impact-flashes the L.M.S. should pidk up per year is 
thus: 224 x .651 x .00308 x .9 = .404 or, the most probable length of time between 
flashes actopTly observed by the program should be 2.48 years. 

This assumes complete coverage of the 27 hour per year schedule with 100% over-
lap during each moment of it. In the past, such overlapping has not been experi-
enced and lack of overlapping would lengthen the time for success of the program. 
Overlapping greater than 100% will not speed the program but ib highly desirable 
to make sure that weather losses and momentary turning away of the head of one ob-
server do not cause a coincidence to be missed, Also, while two simultaneous ob-
servations of flashes on the same part of the moon are sufficient to confirm, a 
third observation would lend still higher credence to the results. 

The time for success of the L.M.S. could be shortened in proportion by increas-
ing the time observed each year; e.g., if the time were increased 2.48 times, to 
67 hours per year, the probabilities would indicate success within one year. How-
ever, more extensive time brackets have proved impractical in the past because they 
scatter the work of the observers engaged in the project over a larger space of 
time and reduce overlap. The time-span could be increased if there, were an in-
creased number of observers taking part, and for this reason all interested persons 
are urged to contact Mr. Robert M. Adams, 324 South Valley, Neosho, Missouri. 

It should be emphasized that these calculations are based on the most probable 
number of meteoritic flashes over a long time span. The L.M.S. could achieve its 
first success tomorrow night, or, again, not for 10 years. It is most probable 
that if carried out in its present form, it will achieve its end in a little under 
2i years. 

(1) "The Strolling Astronomer," Jan.-Feb., 1955, IX, 22f. 
(2) "The Strolling Astronomer," July-Aug., 1955, IX, 95f. 
(3) "Vega", Volume 2, Number 26. 
(4) "The Strolling Astronomer," 	.-Apr., 1955, IX, 47f. 
(5) "The Strolling Astronomer," Sept.-Oct., 1955, IX, 98ff. 
(6) Baldwin, Ralph B., The Face of the Moon, University of Chicago Press, 

1949, p. 173 ff. 
(7) WYlies  C.C., "The Number of Meteors for Certain Magnitudes and Sizes.," 

Popular. Astronomy,  4b, 91, 1936. 

BOOK REVIEWS 

Climates in Miniature, by T. Bedford Franklin. 
Philosophical Library, Inc., New York, 1955. 

138 pages, illustrated. $3.75. 

Reviewed by Donald Lee Cyr 

In this day of rockets and atom bombs, it is good to know that there is one new 
field of science that is open to the amateur. The study of micro-climates is a 
new science, and one in which the amatenr.can make a contribution with very little 
equipment. A few thermometers, and a large amount of patience and perseverance 
are all that are required. 

The traditional scope of meteorology is the grand view or the big picture. 
scope of micro-climate study can be your own back yard. An analysis of the dif-
ference between the shady side of your home and the sunny side is of supreme im-
portance. The sheltering of a hedge row or reflected light from a wall will be 
found to have measurable influences on micro-climates. 

The meteorologist is concerned with the temperature measured in a standard white 
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When the wind is in the east,  
'Tis good for neither man nor beast. 

My favorite proverb bears a note of cynicism, 
Wind blowing, Avignon is unpleasant,  
Wind not blowing, Avignon is unhealthy.  

Why anyone would stay in Avignon is not clear, unless the citizens are like those 
in Los Angeles, who stay in spite of the smog. 

In summary, Man and the Winds is a scholarly, interestingly, and completely writ-
ten treatise on the subject of the relation of man to the wind. One addition that 
might have been included in the saying, 

'Tis an ill wind  
that blows no good.  

And the effect of wind on seeing conditions for astronomical observers might 
also have been mentioned. 

OBSERVATIONS AND COMMENTS  

The Night Hemisphere of Venus. Mr. Elmer J. Reese, R.D. 2, Box 2151, Uniontown, 
Penna, has offered some comments about Mr. R.N. Baum's article on pp, 11-13 of the 
Jan.-Feb., 1956 Strolling Astronomer, We quote part of a letter from Mr. Reese: 
"....the night hemisphere of Venus might appear brighter than the surrounding ter-
restrial sky by adding its own light to that of the terrestrial sky in front of it; 
but the night hemisphere could never subtract any light from the terrestrial sky in 
front of it. The 'dark phase' could never occur unless there existed a diffuse il-
lumination brighter than the night hemisphere of Venus and at a greater distance 
than Venus-such as the zodiacal light for instance. The 'neutral phase,  would in-
dicate that the intensity of the night hemisphere of Venus was insignificant com-
pared to that of the terrestrial sky, If the intensities of the night hemisphere 
and the terrestrial sky were equal, the night hemisphere would appear exactly twice 
as bright as the surrounding terrestrial sky." 

Rather similar comments on Mr. Baum's discussion have arrived from Mr. Howard G. 
Allen, 119 Woodland Ave., Coatesville, Penna. 

Messier and W.H. Pickering. These twin craterlets on the surface of the Mare 
Fecuntitatis have long been a favorite with lunarians. It is remarkable that Beer 
and Needier described them as exactly alike in every respect. Later selenographers 
found many evident differences; and as Neison says in his Moon, one would here seem 
to have a strong case for a lunar change except that it is-767Ticult to imagine how 
crater walls can alter their size and shape. W.H. Pickering drew attention to peri-
odic changes in the apparent shapes and sizes of the two craters, changes repeated 
each lunation in at least their general outlines. Pickering invoked lunar mists and 
hoar-frost deposits to explain these changes, both agencies involving us in severe 
theoretical difficulties. An alternative interpretation has been worked out in some 
detail by Mr. Richard Baum, the outstanding English lunar and planetary observer and 
/ditor of the journal Vega, We quote part of a letter from Mr. Baum dated September 
22, 1955: 

"As you are well aware, nearly all the mists of this area have been seen in Mes-
sier, though of course the whole region is undoubtedly diffuse. My doubts as to the 
reality of the mists were first aroused as a consequence of the pronounced regular-
ity of their manifestation. Now unless we consider large quantities of gas in cavi-
ties under the surface it is of course obvious that such could not be the case. 

"The phenomena taken as indicating temporary obscurations include: 
"(1) The luminous diffuse aspect of the shadow of Messier at sunrise, 
"(2) Under a high sun the walls and interior details become very bright and 

take on a most remarkable diffuse nature, 
"(3) Apparent disappearance of the west wall of Messier, giving the formation a 
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half-moon or crescent shape, 
"and (4), the comparative haziness of M, to Pickering. 

"On the face of things these points would seem to suggest a possibility of act-
ual mist. This would of course be more strongly substantiated if these appearances 
were only periodical, but they are certainly not, being of a most regular kind. 
This fact led me to conclude, following a study of my own and other work, the fol-
lowing: - Messier, 
"(1) The high albedo of the interior, irradiation effects under a high sun, 
"(2) The seeming presence on the interior of extensive talus, indicated by the 

relatively small floor area, 
"(3) Obvious shallowness of the ring, 
"(4) Low altitude of the western wall, hence small amount of morning shadow, 
"(5) Floor tone is similar to that of the western mare, so that if we allow the 

above low altitude of the west wall, and take into account the small amount of morn-
ing shadow, then it is readily seen how under a high sun the boundary between the 
ring and the 'sea,  will temporarily disappear, giving rise to the observed half-moon 
and crescent shapes, 

"and (6), Great internal reflection. 

" The mechanism of the seeming mist-appearances, I have sketchily outlined. At sun-
rise the fact that Messier lies on the westward facing slope of a longitudinal swell-
ing is decided. Sunlight streams in over the low wall on the west, giving rise to a 
certain amount of shadow under the western wall, passes eastward, strikes the east 
inner slopes and is internally reflected back towards the west, lending to the in-
terior shadow a certain diffuseness and luminosity. As the sun climbs toward the 
zenith with a subsequent decrease of shadow amount, the tone similarity between the 
crater floor and the mare becomes obvious with the consequence that the west wall 
fades into insignificance and is generally lost to sight unless carefully swept for. 
All this is further emphasized beyond any doubt by the sharpness of Pickering, which 
seems deeper and whose shadow in the morning is much blacker than in Messier. 

"This mechanism is as at first stated Only tentative and a fuller statement is in 
preparation, but I feel that the above does give some suggestion as to a more plaus-
ible cause. This does not mean to say I disbelieve in lunar mists or indeed in the 
possibility of an attenuated lunar atmosphere; but that mistiness on the moon should 
not be too readily taken as implying the existence of a vaporous substance, without 
at first considering the possibility of optical pheonomena." 

An Observation of an Unidentified Celestial Object. The following observation has 
been contributed'b57Hr. Frank C. Clark, 210 E. Fleming, Las Cruces, N. Mex. As with 
other unconfirmed observations of unconventional objects, the true nature of what was 
seen is likely to remain in doubt. However, we think that this account should inter-
est our readers; and it would be interesting to have their opinions on the interpre-
tation of what Mr. Clark saw. We quote his report: 

"It was about 9:30 P.M M.S.T. on the night of September 8, 1956 (4h  30m, U.T. 
on September 9). I was observing the planet Mars through a 12t-inch reflector at 
ftill aperture using a magnification of about 300 diameters without a filter. 
driving clock was disengaged. The sky was partly cloudy but the planet could usually 
be observed in full brilliance for several minutes at a time between clouds. 

"At this time a faint star-like object of about 11th magnitude was observed to 
pass through the field of vision in a direction opposite to the apparent drift of 
Stars and about 1 minute of arc below the lower limb of the planet. This corresponds 
to a true position of about 1 minute of arc above Mars and traveling east. The field,  
of vision at the chord of transit was about 5 minutes of arc and the object was ob-
served for about 10 seconds of time before passing out of the field. The telescope 
NUS moved so as to follow the object which once again was observed to transit the 
field in about 10 seconds. Mars of course was not in the field during this second 
observation. Once again the telescope was moved in an attempt to track the object. 
A glimpse was caught but only for an instant, possibly because of cloud. As far as 
could be ascertained the object was of a yellowish color. 

"During 10 seconds of time the Earth rotates about 2i1  of arc. Since the field 
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half-moon or crescent shape, 
"and (4), the comparative haziness of M, to Pickering. 

"On the face of things these points would seem to suggest a possibility of act-
ual mist. This would of course be more strongly substantiated if these appearances 
were only periodical, but they are certainly not, being of a most regular kind. 
This fact led me to conclude, following a study of my own and other work, the fol-
lowing: - Messier, 
"(1) The high albedo of the interior, irradiation effects under a high sun, 
"(2) The seeming presence on the interior of extensive talus, indicated by the 

relatively small floor area, 
"(3) Obvious shallowness of the ring, 
"(4) Low altitude of the western wall, hence small amount of morning shadow, 
"(5) Floor tone is similar to that of the western mare, so that if we allow the __-- 

above low altitude of the west wall, and take into account the small amount of morn- 
ing shadow, then it is readily seen how under a high sun the boundary between the 
ring and the 'sea,  will temporarily disappear, giving rise to the observed half-moon 
and crescent shapes, 

"and (6), Great internal reflection. 

" The mechanism of the seeming mist-appearances, I have sketchily outlined. At sun-
rise the fact that Messier lies on the westward facing slope of a longitudinal swell-
ing is decided. Sunlight streams in over the low wall on the west, giving rise to a 
certain amount.of shadow under the western wall, passes eastward, strikes the east 
inner slopes and is internally reflected back towards the west, lending to the in-
terior shadow a certain diffuseness and luminosity. As the sun climbs toward the 
zenith with a subsequent decrease of shadow amount, the tone similarity between the 
crater floor and the mare becomes obvious with the consequence that the west wall 
fades into insignificance and is generally lost to sight unless carefullyzwept for. 
All this is further emphasized beyond any doubt by the sharpness of Pickering, which 
seems deeper and whose shadow in the morning is much blacker than in Messier. 

"This mechanism is as at first stated Only tentative and a fuller statement is in 
preparation, but I feel that the above does give some suggestion as to a more plaus-
ible cause. This does not mean to say I disbelieve in lunar mists or indeed in the 
possibility of an attenuated lunar atmosphere, but that mistiness on the moon should 
not be too readily taken as implying the existence of a vaporous substance, without 
at first considering the possibility of optical pheonomena." 

An Observation of an Unidentified Celestial Object. The following observation has 
been contributed 	Mr. Frank C. Clark, 210 E. Fleming, Las Cruces, N. Mex. As with 
other unconfirmed observations of unconventional objects, the true nature of what was 
seen is likely to remain in doubt. However, we think that this account should inter-
est our readers; and it would be interesting to have their opinions on the interpre-
tation of what Mr. Clark saw. We quote his report: 

"It was about 9:30 P.M M.S.T. on the night of September 8, 1956 (4h  3461, U.T. 
on September 9). I was observing the planet Mars through a 14-inch reflector at 
full aperture using a magnification of about 300 diameters without a filter. 
driving clock was disengaged. The sky was partly cloudy but the planet could usually 
be observed in full brilliance for several minutes at a time between clouds. 

"At this time a faint star-like object of about 11th magnitude was observed to 
pass through the field of vision in a direction opposite to the apparent drift of 
Ears and about 1 minute of arc below the lower limb of the planet. This corresponds 
to a true position of about 1 minute of arc above Mars and traveling east. The field 
of vision at the chord of transit was about 5 minutes of arc and the object was ob-
served for about 10 seconds of time before passing out of the field. The telescope 
was moved so as to follow the object which once again was observed to transit the 
field in about 10 seconds. Mars of course was not in the field during this second 
observation. Once again the telescope was moved in an attempt to track the object. 
A glimpse was caught but only for an instant, possibly because of cloud. As far as 
could be ascertained the object was of a yellowish color. 

"During 10 seconds of time the Earth rotates about 2i1  of arc. Since the field 
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Figure 4. Lunar Crater Gutenberg. 
H P Wilkins. 25-inch Cambridge Refractor. 

370E. September 26, 1953. 

was 51 of arc, the object moved 72,  of arc in 10 seconds of time or 1 degree in 1 
minute and 20 seconds. Assuming a satellite, this corresponds to a period of revo-
lution of about 7 hours and 48 minutes, a distance of about 8,500 miles from the 
Earth's surface and a mean orbital velocity of about 9,800 miles per hour. 

"These orbital data were read from a chart on page 63 of the Bell Aircraft Co. 
booklet Pocket Data for Rocket Engines  (1954). The distance from the Earth is alti-
tude rather than geocentric distance,, and therefore a foreshortening correction mast 
be applied. However it is likely that this discrepancy is less than the probable 
error resulting from inaccuracies in the estimated time of field transit." 

Gutenberg. We invite attention to Dr. H.P. Wilkins' drawing of this lunar for-
mation with a 25-inch refractor (Figure 4). Many of the clefts shown are newly dis-
covered, he writes. Dr. Wilkins considers this drawing a good example of superior 
lunar views allowed by large apertures. It would be interesting to determine how 
much of the detail shown is visible in smaller telescopes of different sizes 
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THE  ENCLOSED SOLAR PROJECTOR 

by Kenneth L. Walko 

Would you project slides or motion pictures out of doors in brilliant sunlight? 
Of course not. Most of the picture would be lost in the bright light. This is ex-
actly what happenb when the ordinary unprotected solar projector screen is used. 
You may argue that you can plainly see sunspots on a small projected image of the 
sun and you are right - - -still this is only a small part of the view possible under 
the proper conditions. It is possible for you to see the delicate sunspot penum-
bral structure, granulations of the photosphere, and bright regions where granula-
tions and dark sunspots are absent. 

To achieve these observational results you must use higher power, projecting 
perhaps an 18 inch disk, and project the image into a dark cavity. A light wooden 
box was made for this purpose. It had a hole in one end for insertion of the tele-
scope's eyepiece and drawtube. A white cardboard screen was placed on the opposite 
end and the inner surfaces in the box were painted dull black. A hinged cover was 
mounted on the box in such a manner that it could easily be propped slightly open 
allowing the observer to peer into the box to observe the screen. Thus a bare 
minimum of extraneous light was permitted to enter, leaving the general interior 
of the box quite dark. The cover could be opened wide for focusing the eyepiece 
and making adjustments. A mount for a camera was also provided. The entire assem-
bly was mounted on an 8 inch Newtonian telescope. 

The view of the sun is vastly superior using this simple equipment. A 24 inch 
diameter disk (only a portion of which can be viewed on the screen at one time) re-
veals a wealth of detail here-to-fore unobserved by ordinary methods. Successful 
photographs have been made showing granules and sunspot structure. 

For initial experimenting, an ordinary shoe box can be used. The results will be 
an exciting revelation to you interested solar observers. Making the enclosed solar 
projector will allow you to use your ingenuity in adapting the idea to your teles- 
cope. Try it 	 

Postscript.  Mr. Waiko's address is 5101 Anthony St., Maple Heights, Ohio. He 
will welcome correspondence on the subject of this paper. 

OBSERVING THE MOON - PAST AND PRESENT 

by Patrick Moore 
(Paper read at the A.L.P.O. Convention at Flagstaff on Sept. 1, 1956) 

It is indeed a privilege to be asked to present a paper at the first Convention 
of the A.L.P.O. My only regret is that it has to be in absentia.  There is nothing 
I would like more than to be present; unfortunately this is not possible, but I need 
scarcely add that I want to send the Convention, and everybody concerned with it, 
my best wishes for now and the future. 

When Professor Haas was good enough to suggest my giving a paper, he suggested 
that I might say something about the recent formation of an International Lunar So-
ciety. I feel that this is best combined with a few remarks about earlier lunar 
work; so I would like to make a few observations on this theme, with apologies to 
those to whom I am merely repeating what has been said often before. 

True selenography begins, of course with the invention of the telescope. It 
seems that Galileo was the first to make a telescopic observation of the Moon, but 
he was not the only one, as is so often supposed. In Britain, more precisely at 
Traventy in Wales, Sir William Lower used one of the early telescopes in 1610 or 
1611, and compared the Moon with a tart his cook had made: "Here a vaine of bright 
stuffe and there of darke, and so conftsedlie.all over". He also recorded the wall-
ed plains and other features seen by Galileo, and said that at the time of half moon 
he could see "the mountain-tops shining like stars". Very little is known about 
Lower; even the dates of his birth and death are uncertain, but at least his notes 
serve to show that he was taking an intelligent interest. 
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As telescopes were improved, knowledge of the lunar surface naturally grew. 
An exhaustive list of maps has been compiled by the eminent Spanish astronomer, 
Professor Antonio Paluzie-Borrell, but in this brief survey I propose to deal only 
with the most important work. Before 1650, only one really interesting map was 
compiled, that of Hevelius, the Danzig city councillor who built an observatory on the 
roof of his house. The original copperplate of the map has been lost, and accord-
ing to Paluzie it was melted down and made into a teapot(!), but there are plenty 
of copies of the chart, and they are of definite value, though of course the ac-
curacy is low judged by modern standards. Hevelius introduced a system of naming 
the various formations, usually after terrestrial features. However, the system 
was not satisfactory and only a few of the names survive. The map produced.in..1651 
by Riccioli introduced the modern method of naming features after famous person-
alities, and has stood the test of time. Riccioli's map was no better than that of 
Hevelius, but the chart of Tobias Mayer, published in 1775, was a vast improvement, 
and remained the best for over half a century. 

Then, in 1779, Johann SchrOter began work at his private observatory in Lilien-
thal, and continued until the destruction of his observatory by the invading French 
armies in 1813. He never produced a complete map, but he did make many hundreds of 
valuable drawings, published in two bulky volumes (all his unpublished observations 
were, unfortunately,destroyed). It is often said that his telescopes were useless, 
his draftsmanship crude, and his work of no value. I should like here to make an 
energetic defence of him. I have examined his observations most carefully, and the 
more I see of Schrliter's work the higher my opinion of it. It is perfectly true 
that he was not artistic, but he seldom made a serious mistake, and it must be re-
membered that he was a pioneer-he could not draw upon the labors of others. More-
over, some of his telescopes were made by no less a person than Herschel, which 
disposes of the theory that they were useless. It seems to be the fashion to decry 
SchrOter, but in my view the criticisms levelled at him are absolutely unjustified 

Following SchrOter came Lohrmann, Beer and Mailer, and with the publication of 
the classie "Der Mond", with its accompanying map, we come to the start of the more 
modern era of lunar work. Mgdler, the main observer,did virtually all his lunar 
work with a 3 'At in. Fraiinhofer refractor, and his accuracy and eye for detail are 
truly amazing. There is no time here to discuss his labors in detail, but Mgdler's 
wprk can never be forgotten. 

Lohrmann, unhappily,.died prematurely; his work was carried on by Julius Schmidt, 
a German who lived for much of his life in Athens. Schmidt's map was much more de-
tailed than Mgdler's, and was the result of many years of patient study. In 1876 
came the first of the great English works, Neison's. I remember that when I start-
ed taking an active interest in the Moon, in 1935 or 1936, I was most surprised to 
find that Nelson was still alive; but he took little further interest in the Moon 
after 1883. 

The point I want to stress is that up to the 1870's, lunar work had been carried 
out entirely by individuals; Schrbter, Madler, Schmidt and the rest. There had been 
little attempt at co-operative work, and the pioneer association was the Seleno-
graphical Society, which was very active for a few years, and published a Journal 
which is of more than historic interest. Unhappily it died in 1883, following the 
death of its president, W.R. Birt, and the resignation of its secretary, Neison; 
but the seeds had been sown, and the Liverpool Astronomical Society carried on its 
work, with a lunar section directed by Thomas Gwyn Elger. When the Liverpool soci-
ety too became inactive, the British Astronomical Association was formed; Elger was 
appointed director of its lunar section in 1890, the first year of the Association's 
existence, to be succeeded first by Walter Goodacre, then (for a brief spell) by 
T.L. Macdonald, and then again, up to 1956, by H.P. Wilkins. 

The B.A.A. Lunar Section has done much valuable work. It has published Memoirs, 
charts and dozens of papers, and did a great deal to stimulate interest in the Moon. 
Its most active period has certainly been during the Wilkins regime. Wilkins took 
over the Section after the end of the last war, when to all intents and purposes it 
did not exist; he left it, a few months ago, over a hundred strong, publishing a 
quarterly periodical which compares with the old Journal of the Selenographical 
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Society. 

Lunar, or partly lunar, societies began to appear in other countries: in the 
United States, in Germany, and in the Far East. Particularly notable has been the 
Association of Lunar and Planetary Observers. I say this not merely because I am 
a member of it, but as a plain statement of fact; as a society of observers ( and 
I stress the word "observers"), it is more or less in a class by itself. Its field 
is comparatively restricted, which is in my view a very good thing. This is an age 
of specialization. 

We have been, therefore, through three main periods of lunar history: the pio-
neer stage, the stage of individual work, and the stage of the work of national 
societies. We have also seen the production of reliable maps, beginning with 
MAdler's and ending with Wilkins'. The stage is set for the fourth stage; the 
stage of true international co-operation. 

Obtiously, national societies have their limitations, and it is for this reason 
that the new International Lunar Society has come into being. I am not sure who 
was the original prime mover; the United States, Britain and Spain were all con-
cerned, but the idea is so obviously a good one that the problem must be not "Shall 
we do it?" but "How shall we do it?". 

The vital points about the new organization are two. First, it will in no way 
supersede, or interfere with, existing societies such as the B.A.A. and the A.L.P.O. 
It will be the means by which national societies, as well as individuals, can ex-
change their news, pool their work, and get to know each other better. Secondly, 
it will be truly international in character. Of the first elected officers, one is 
an American (Professor Haas), one a Briton (Dr. Wilkins), 	one a Spaniard (Pro- 
fessor Paluzfe), and one a German (Herr Roth). And bf these, only the office of 
Permanent Secretary does not change nationality each session. 

We are still in the very early days of the new stage in lunar history. "Teeth-
ing troubles" are bound to be encountered, but they cannot be serious; there can 
be no deep differences between men who have a common desire - the desire to learn 
more. 

It is not my purpose to say anything about the organization or the precise form 
of the International Society. All I have done, or tried to do, is to give a brief 
sketch of the events which led up to its formation, and to stress the reasons why 
it has become so necessary. I have no doubt that the A.L.P.O. as a body, and its 
=theta ad individuals, will do much for it; and I say again that it will help us 
to know each other even better than we do already. 

, let me end by saying once more how sorry I am not to be with you, 
and by sending you my sincere good wishes both personally and for the success of 
the Convention. Good luck! 

ORGANIZATION OF. LUNAR AND PLANETARY OBSERVERS IN BROOME COUNTY, NEW YORK 

by Phillip W. Budine 
(Paper read at the A.L.P.O. Convention at Flagstaff on September 1, 1956) 

It was in the summer of'1955 when I read in the local paper about an amateur 
astronomer, John Calabrisi, who had observed a total eclipse of the Sun and had 
some data published about the event. His address was included, so I being a "lone 
wolf" astronomer decided to look him up, and maybe then have a partner in astronomy. 

We got together one day and got to talking about amateur astronomy; we wondered 
if we could find any more isolated amateurs who would join us and form a small club. 
In checking the local college we managed to find a man who had a couple degrees, 
was teaching Physics and who had taken a course in Astronomy at a college. His 
name was Silas Molyneaux and he was glad to join us. Mr. Molyneaux was a wealthy 
person and had much interest in our local museum, the Roberson Memorial Center. 

85 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



Figure 9. 

Mercury. 
Brian Warner 
May 1, 1956. 
20h 15m, U.T. 
3-in. refr. 220X. 

Figure 10'. 

Mercury. 
Walter H. Haas 
MRy 8a  1956 
2 32 , U.T. 
6-inch refl. 
298X. 

The Cusns. In all cases, except one, 
both cusps were recorded as brighter 
than the general surface of the planet. 
Mr. Brian Warner just recorded the limb 
bright all the way around from cusp to 
cusp, with no brighter areas (Figure 9). 
Ilaas in all his drawings shows the cusps 
as brighter than the general surface and 
separated from the rest of the disc by 
a dark bordering band (Figure 10), which 
no doubt is Persephones to the south and 
an unnamed feature to the north, accord-
ing to O'Toole's map of Mercury in The 
Strolling Astronomer,  October, 1951, 
Vol. 5, No. 10. Antoniadits standard 
map gives a dark area, Aphrodites, but 
not in this position. Meisel found this 
feature as a very thin line on May 9. 

The Limb. Haas recorded the limb to be brighter than the main part of the disc, 
as did Warner, and Meisel on May 8. 

The Dark Areas. Haas recorded Criophori, Aphrodites, and Atlantis all dark. 
Warner drew what I interpret as Phoenicis, but he recorded this feature to be larg-
er than shown on maps, and very dark. 

The Bright Areas. It seems that none of the three observers found any of these 
areas except that Haas recorded a very small one on the northwest limb. It was 
Argyritis. 

Anyone who observed Mercury in September, 1956 is urged to submit his work as 
soon as possible. We shall hope for better weather with Mercury in the future. 

TBE W.A.A.  - ,.L.P.O. CONVENTION  AT FLAGSTAFR,  Aug. 29-Sept.1, 1956 

by Walter H. Haas and Beryl Haas 

The Western Amateur Astronomers held their Eighth Annual Convention at Flagstaff, 
Arizona on August 29-31, 1956. The Association of Lunar and Planetary Observers 
held its very first Convention at the same place on September 1, 1956. Special 
praise must go to the Convention Committee of Thomas R. Cave, Jr., Thomas Cragg, 
George Perkins, and Les Mawhinney for the work and planning which went into holding 
a meeting hundreds of miles from the home of any amateur astronomy society. (Exact-
ly one amateur astronomer from Flagstaff attended!) Dr. Albert G. Wilson, Director 
of the Lowell Observatory, and his staff were extremely helpful in many ways. We 
of the A.L.P.O. must also expecially thank our good friends in the W.A.A. for mak-
ing our first Convention possible, an event which might otherwise have been defer-
red for many years. Of course, Flagstaff and the Lowell Observatory have long been 
regarded as the shrine of Martian research; and Mars only a week and a half away 
from a very favorable opposition was a stellar attraction of the meetings. It is 
a measure of the success of the Convention that no one complained much about the 
lack of detail on Mars, a result both of bad seeing in our own atmosphere (yes, 
even at Flagstaff) and of abnormal widespread obscurations in the atmosphere of 
Mars. 

There were about 250 registrants for the W.A.A. Convention and about 120 for the 
A.L.P.O. The latter total was certainly personally very pleasing for the fourth 
day of a meeting and for the Saturday just before Labor Day. It was, as usual, 
very good to meet old friends and to make new ones. The informal contacts made at 
such gatherings are among the most pleasent of memories. 

The formal program of the W.A.A. consisted of sessions for papers at the Flag- 
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Figure 13.. 

Dr. Otto Struve, 

Receiver of the G. Bruce Blair 
&laid in 1956, at the 

W.L.L. Convention at Flagstaff. 

Figure 12. 

John Westfall• 

Speaking to A.L.P.O. Convention 
at Flagstaff. 

Group at Meteor Crater Meseum. During 
W.A.A. Convention. 
Left to Right: Dr. Dinsmore Alter, 
Walter H. Haas, Thomas R. Cave, Jr., 
and George Carroll. 

Figure IL. 

Dr. James Q. Gant (left) 
and Thomas Cragg at Meteor 
Crater During W.A.A. 
Convention. 

93. 
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staff High School on August 29, 30, and 31. These papers were really good, in our 
opinion; and we shall mention some of them to indicate the scope of the program. 
Dr. Albert Wilson spoke on "The Lumiconlfwhich is still in a developmental stage. 
Eugene Larr in "Micrometeorites in Your Own Backyard" described simple collecting 
which many of us might profitably undertake. Dr. Dinsmore Alter of the Griffith 
Observatory in "The Moon" gave an extremely instructive talk on his interpreta-
tions of the lunar surface features. Dr. Armand Spitz told what amateurs can do 
in "Project Moonwatch." The Smithsonian Astrophyscial Observatory Bulletin No. 3 
for Visual Observers of Satellites is reproduced in this issue. Dr. Spitz's witty 
and instructive talk was one of the highlights of the Convention. Mr. Clyde Tom - 
baugh in "Mars" outlined his geological interpretations of the face of the Red 
Planet. Mr. Charles A Federer, the Editor of ShE and Telescope, gave a talk, with 
slides, upon "English Observatories." Other worthy papers we, must pass over for 
lack of space. The program somehow made room for visits to Meteor Crater and to 
the Naval Observatory Station near Flagstaff. In addition, many attendees visited 
Dr. H.H. Nininger,s American Meteorite Museum at Sedona, Arizona, upon his gracious 
invitation. 

The evenings also were full. On Wednesday, August 29 there was a Star Party on 
Mars Hill. Dozens of telescopes of all sizes and kinds were set up near the 13-
inch dome. The sky was very clear, and people slowly wandered from telescope to 
telescope. Later in the evening, the Lowell Observatory staff provided some most 
welcome warm refreshments and exhibited Mars in the 24-inch with the lumicon at-
tached. On Thursday, August 30 the Convention Banquet was held. Mr. H.A. Wallace, 
Chairman of the Board of Directors of the W,E.A., presented the G. Bruce Blair 
Award to the distinguished astronomer, Dr. Otto Struve. In his acceptance speech 
Dr. Struve told something of the history of his astronomically famous family and 
of the first stellar parallax determinations, in which his ancestor, F.G.W. Struve, 
was very much involved. On Friday, August 31 there was a second Star Party, this 
time at the Flagstaff High School. 

The following papers were presented at the A.L.P.O. Convention on September 1: 

1. Introductory Remarks, by Walter H. Haas. 
2. Filter Techniques for Visual Observation and Photography of Planetary De-

tail, by C.F. Capen, Jr. 
3. Some Results of Tests of Screen-Type Apodizing Masks, by Arthur Leonard. 
4. The Marsitron Hypothesis, by Donald L. Cyr. 
5. Venus, the Unknown Planet, by James C. Bartlett, Jr. Read by Oscar Monnig. 
6. The Uranus-Neptune Section Report No.1: Plans for 1957, by Leonard B. 

Abbey, Jr. Read by Thomas R. Cave, Jr. 
7. Current and Proposed Observations of Saturn, by Thomas Cragg. 
8. Modern Selenography, by M.P. Wilkins. Read by James Q. Gant, Jr. 
9. The Moon and the Amateur Astronomer, by David P. Barcroft. 
10. A Suspected Very High Lunar Mountain, by John E. Westfall. 
11. Observing the Moon-Past and Present, by Patrick Moore. Read by Carl Wells. 
12. On the Prospects for Success of the A.L.P.O. Lunar Meteor Search, by Stead-

man Thompson. Read by W.L. Minear. 
13. Organisation of Lunar and Planetary Observers in Broome County, New York, 

by Phillip W. Budine. Read by Harold Milner. 
14. Some Basic Procedures in Planetary Photography, by P.R. Lichtman. Read by 

Paul Bevis. 
15. Some Immediate Goals of the A.L.P.O., by Walter H. Haas. 

We thank the contributors of these papers and also those persons who read papers 
for authors too distant to attend. We are also obliged to Dr. Gant, who served 
capably as Chairman of the afternoon session for papers. Some of the papers given 
have been published in the present or the immediately previous issue of The Stroll-
Au Astronomer, and we hope to publish most or all of the remaining papers in future 
issues. Of the pictures on pg. 91, Figures 11 and 12 were taken by Mr. Jack East-
man of Manhattan Beach, Calif., to whom we express our thanks; and Figures 13 and 
14 were taken by Beryl Haas. There are additional pictures, including the Conven-
tion group-photograph, in az and Telescope for November, 1956. 
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The Western Amateurs will hold their 1957 Convention on the campus of the Uni-
versity of California at Berkeley. The A.L.P.O, has yet made no definite plans for 
a 1957 Convention, With your continuing help, however, we are sure that we can hold 
another successful and enjoyable meeting, and we should certainly do something in 
honor of the Tenth Anniversary of our founding. 

A NOTE ON THE LUNAR FORMATION  LINNE EXPRESSING  SOME EVIDENCE  IN FAVOR 

OF THE REJECTION  OF THE CONCEPT  OF CHANGE  THERE 

by Richard M. Baum 

The circumstances attendant at the celebrated 1866 announcement by Schmidt of 
the apparent effacement from the lunar surface of the small ringwall called Linne, 
situated on the eastern reaches of the Mare Serentitatis, are of course established 
platitudes of selenographic history. Regard for the overwhelming evidence adduced 
in support of this event leaves us little room but to express our conclusion, that 
in this region sometime anterior to 1866 some action robbed the formation of its 
former aspect to the extent of reducing it to no more than a mere depression, out 
of which was later watched the Spina-like rising of a small crater-cone surmounted 
by a minute summit orifice. These broadly are the facts of the case. 

Now it is a matter of no small wonder that despite his former interest in lunar 
matters, Needier did not participate in this great discussion. However, it is not 
true as Moore has asked, "What Maedlerts own views were is unfortunately unknown." 
(Guide to the Moon, London, 1953, P. 48; American edition, p. 58). It is a matter 
oTEUcommon knowledge that at the meeting of the British Association, held at Nor-
wich in 1868, Baron von Maedler,as he then was, delivered a long and invaluable 
paper entitled "OH CHANGES OF THE MOON'S SURFACE", in which he summarised his latter 
day opinions on this perennial subject. Importantly, he pronounced in favor of the 
continued operation of forces powerful enough to work vast, observable changes on 
the lunar surface; thus he reversed his earlier interpretation as to lunar surface 
conditions. Naedleris paper was printed in full in two leading British journals, 
but despite this was soon forgotten and its existence ever since completely unknown. 

Historically this work is of the utmost value, but it has a more practical appli-
cation for towards the close Naedler writes, "My eye, which has undergone an opera-
tion for cataract, will no longer permit me to make accurate and special continuous 
observations, yet on May 10, 1867, I attempted an observation on the crater Linng, 
in the heliometer of the observatory at Bonn. I found it shaped exactly, and with 
the same throw of shadow, as I remember to have seen it in 1831. The event, of what-
ever nature it may have been, must have passed away without leaving any trace ob-
servable by me." (ptton.  Els. 6.p. 241, 1868). 

Now this perplexes us; for in blindly accepting a mass of data which screams of 
a perceptible change having occurred, such an intriguing remark as this has been 
overlooked. It is evident that Needier believed the change a temporary affair and 
one not producing any alteration in the structure of the formation. We find too by 
examination of observations made immediately after the communication by Schmidt had 
been generally made known, that some English observers actually described Linng thus, 
	 but the impression given was, that the hill was either very low and rounded, 

or if not low, that the sides are of very gradual ascent." (Astron. Register.  6. 
1888. p. 20). The Italian observer Tacchini remarked upon a similar aspect and de-
scribed as at the center a small black spot. Now some authorities have claimed that 
since 1866 a change has further taken place, but comparing these accounts with pre-
sent day studies with larger telescopes (the above observation was made with a 6-
inch refractor) reveals the analogy to be exact and complete, and that again if any 
change has occurred it has left no trace. 

It seems that a useful piece of work would be the examining of Linn(' under obli-
que lighting with apertures akin to those initially used before any change was su-
spected, and the noting carefully of all the transformations it thereby undergoes. 
In this matter the sketches appended to this note in Figure 15 will no doubt prove 
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VARIOUS ASPECTS.  OF LINNE IN DIFFERIOG 
APERTURES UNDER OBLIQUE ILLUMINATION. 

1954 April 9th. 

Fig. 16.Group of A.L.P.O. Members at the National 
Convention of the Astronomical League in Miami, Fla. 
July 1-4, 1956. Left to right: David Meisel, Ed 
Bailey, Steadman Thompson, R.L. Graham, D.L. Albrit-
ton, L.B. Abbey, Jr., W.E. Shawcross, Bob Wright, E. 
D. Funck, Leon H. Stuart, and James Q. Gant. 
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of some stimulus. They were 
all made at Chester, England, 
by observers working quite 
independently, and unknown 
to each other. The teles-
copic aperture ranged from 
3-to 9 inches. It is obvi-
ous that the drawings need 
no explanation, and demon-
strate exactly just how eas-
ily one can fall into error 
into such matters as inter-
pretation of dissimilarity 
of delineations as evidence 
of change. 

OBSERVATIONS AND COMMENTS  

A.L.P.O. Members at League  
Convention.  

Figure 16 shows a group of 
our members at the Miami Con-
vention of the Astronomical 
League. The photograph was 
taken by J.M. Hhrtin, Key 
West, Fla, and has been sub-
mitted to us by Leonard B. 
Abbey, Jr. This group rep-
resents, we understand, the 
first organized meeting of 
members of the A.L.P.O. in 
the history of our organi-
zation. 

Chart of Plato. Figure 17 
on pg. 95nould convince the 
most skeptical Doubting Thom-
as that lunar and planetary 
work of a high degree of ex-
cellence can be carried out 
with very modest instrumental 
means by talented and perse-
vering amateurs. The outline 
of Plato used here was traced 
from an enlargement of Mount 
Wilson Photograph H 8, but 
otherwise the chart is en-
tirely Mr. Reesets own work. 
It will bear comparison, we 
think, with the best avail-
able drawings and photographs 
of this popular and rather 
enigmatic walled plain. The 
nomenclature of this chart is 
being used in this periodical 
in discussions of Plato. The 
near-central craterlet A is 
much the easiest object on 
the floor. Craterlets D1 and 
D2 are often seen as one, 
especially with poor seeing 
or small apertures. With 
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Figure 17. Chart Drawn by Elmer J. Reese 
from Observations with a 6-
Inch Reflector. 

high solar lighting A,B,C,D1, and 
D2 are the easiest bright spots 
on the floor, other markings usual. 
1y being rather difficult. 

Aristarchus. Mr. John D. Best-
wick,Iddesleigh, Hartington St., 
Leek, Staffs. England has con-
tributed a chart of the system of 
dark wall bands in Aristarchus 
(Fig. 18). He urges that it be 
compared with E.J. Reese's chart, 
Figure 21: on pg. 35 of our March-
April, 1956 issue. (It should be 
noted that Mr. Bostwick mapped 
only the dark bands.

s 
 Mr. Reese 

mapped all detail.) For ease of 
comparison Mr. Bestwidk has adopt,. 
ed Mr. Reese's nomenclature for 
Aristarchus. 

Hr. Bostwick writes that he has 
been studying Aristarchus for many 
years and that Figure 18 was com-
pleted in almost perfect seeing on 
October 18, 1956. He remarks: 
"Reese seems to have seen many of 
the bands but he does not show the 
ones which I saw running diagonaL. 

.3 	 ly between the larger bands; per- 
haps these are beyond even his 

Figure 18. Chart of the Radial Dark Bands in 	telescope and excellent conditions 
the Lunar Crater Aristarchus by J.D. BeStwick. 	Bettwick hopes that Figure 18 will 
October, 1956. 12-inch Reflector. 280 X, 340X. make more observers study Ari- 

=Ps 

95 

i—m-.0.141Nersft. 	  

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



starchus and lunar wall bands, a hope which we certainly share. 

Herodotus Pseudo-Peak. Dr. James C. Bartlett, Jr. writes that the curious appa-
rent central peak in Herodotus was seen with complete certainty on November 15,1956 
3T-Tolongitude 55°3 but that not a trace of it could be found on November 16 at 
6895. He was probably using a 5-inch reflector. We wonder whether any of our 
other readers observed Herodotus on either of these two dates, and if so, with what 
results. 

Leonard B. Abbey, Jr. drew Herodotus with an 8-inch reflector on April 23, 1956 
at colongitude 62°1. He saw no hint of any central bright spot or peak, and his 
drawing somewhat resembles E.J. Reese's drawing at 5929. on September 10, 1954 (Fig. 
9 on pg. 95 of the July-August, 1954 Strolling Astronomer). 

Linne. Leonard Abbey secured drawings on March 20 and 21, 1956 at colongitudes 
5° raa 182 6 respectively, employing an 8-inch reflector at 3801. On March 20 
he drew the craterlet lying well to the east of the center of a diffuse surrounding 
white area and nearly full of shadow. On the next night the craterlet held a 
crescentic shadow, while the west part of the white area was now the dullest part. 
The diameter of the craterlet was apparently about one-fourth of the diameter of the 
white area. The Editor suspects that the rather high power used by Mr. Abbey was 
a definite advantage in resolving the small details here involved. 

The Ephemeris. Every active lunar and planetary observer who has not already 
done so should order at once the 1957 American Ephemeris and Nautical Almanac. 
It may be obtained from the Superintendent of Documents, T:N. Government Printing 
Office, Washington 25, D.C., the price of the clothbound edition being $4.50 - -an 
unfortunate increase since last year. Thehemeris will certainly make observing 
more interesting; for tables in it permit the easy computation of the central meri-
dian of longitude on Mars and Jupiter and the colongitude of the moon, for example. 
Other portions of it of especial value to lunar and planetary observers give such 
information as data on the satellites of Jupiter, Saturn, Uranus, and Neptune, the 
daily right ascension and declination of the sun, the moon (here hourly), and the 
bright planets, the phases of Mercury and Venus, times for sunrise, sunset, the be-
ginning of dawn, and the ending of twilight, the values of the lunar librations at 
daily intervals, the angular diameters of the bkight planets, etc. Once you begin 
to use the Ephemeris to make your lunar and planetary studies more purposeful and 
more meaningful, you will certainly never want to be without it. 

Eratosthenes. Mr. Phillip W. Budine, 102 Trafford Road, Binghamton, New York 
made a drawing of this ring-plain with a 3-inch Unitron refractor on July 17, 1956 
at colongitude 1996. This early morning view is certainly creditable for so small 
an aperture. The drawing shows terraces on the south and east inner walls, a duski-
ness of the south inner wall (because very obliquely lighted?), a ridge or valley 
(revealed as a dusky line) near the foot, and parallel to, the northeast inner wall, 
three central peaks, and one peak and one bright spot of uncertain nature in the 
south part of the floor. Several brilliant spots on the east rim are presumably 
peaks, and shadow irregularities demonstrate the existence of several peaks on the 
west rim. A dusky spot near the foot of the south inner wall may be an early stage 
of one of the high-sun dark areas. The north inner wall is very dusky. Two long 
bright streaks at the foot of the northeast and east inner walls may be ridges re-
flecting sunlight. 

After completing his drawing, Mr. Budine compared it to the 200-inch photograph 
of this area - -an excellent practice. 

New Jupiter Recorder. Mr. Robert G. Brookes, who has served us very well as Ju-
piter Recorder, recently had to enter a hospital for expected prolonged treatment. 
We join in wishing him a speedy recovery and hope that he can soon resume his leader-
ship of the Jupiter Section. Meanwhile, we have been obliged to find a new Jupiter 
Recorder. Mr. Henry P. Squyres, 3608 N. Durfee, El Monte, Calif. has kindly agreed 
so to serve. All observations of Jupiter should now be sent to Mr. Squyres, who is 
one of our active young observers. We especially hope to investigate further the 
apparent relations between radio emissions from Jupiter and visual surface features. 
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ANNOUNCEMENTS 

A. L. P. O. Emblem. We point with pride to the attractive emblem on the 
front outside cover of this issue. It was kindly drawn for us by Mr. Edgar Paulton, 
the Chairman of the active Observing Group of the Amateur Astronomers Association 
in New York City. We understand that Mr. Paulton is a commercial artist by profes-
sion, and we thank him for supplying our Association with this fine emblem. We 
shall be glad to hear from our readers how they think that it may most suitably be 
used - on future A. L. P. O. Convention programs, in reduced size on our front cover, 
on letterheads, or where else. 

Concernina Drawings for Publication. We feel that Ihe Strolling Astronomer  
owes much of its value to its ability to publish lunar and planetary drawings by 
amateur observers. It must be confessed, however, that many of the drawings we 
receive are so faint and lacking in contrast that publishing them is a matter of 
extreme difficulty. Our publishers do their best. However, it will help greatly 
if drawings, whenever practical, will be made in India ink on a white background and 
will be neatly labelled. It may be impossible to represent the variety of shading 
on a planetary disc in this fashion, but it is urged that contrasts of tone be glsr  
agaerated for ease in reproduction. We thank you for your assistance in this matter. 

Spaceflight. The British Interplanetary Society has found over the years that 
their bimonthly Journal is criticized about equally much by those who think it too 
technical and by those who think it not technical enough. They accordingly are be-
ginning a new,;;  popular magazine called Spaceflight; Volume I, Number 1 appeared in 
October, 1956. The price is three shillings per issue - at least we find no sub-
scription rates. We certainly recommend Spaceflight unhesitatingly to all who have 
any interest in space flight or in the numerous sciences which will eventually make 
it a reality. Volume I, Number 1 includes two discussions of the basic principles 
of interplanetary flight, an article on the Russian rocket pioneer Tsiolkovskii, a 
long and illustrated discussion of the Vanguard Project by K. W. Gatland, and an 
article on the colors of Martian "vegetation" by A. L. Slater. 	There is even a 
bit of humor in the way of space cartoons and some amusing, if maybe also embarras-
sing historical quotations on new developments in science and technology - thus in 
1838, "Men might as well project a voyage to the Neon as attempt to employ steam 
navigation across the stormy North Atlantic Ocean." We are sure that our readers 
would not only enjoy Spaceflight but would learn much from it. The Editor is our 
member and colleague, Mr. Patrick Moore, Glencathara, Worsted lane, East Grinstead, 
Sussex, England. 

Assistant Jupiter Recorder. We now have appointed as our Assistant Jupiter 
Recorder to help Mr. Squyres: 

Chester J. Smith 
9775 Burgos Avenue 
Oakland 5, Calif. 

Mr. Smith is one of the most active lunar and planetary observers in northern Cali-
fornia, and we thank him for accepting this post to help the work of our Jupiter 
Section. 

Proposed Radio Communication Among Jupiter Observers. In the last few years 
there has been some talk, but little or no action, about using radio "hams" to 
achieve rapid communication among lunar and planetary observers. Jupiter Recorder 
Henry P. Squyres now urges us to attempt to use radio communication to advance our 
current study of Jupiter. A friend of his, Mr. Robert Fuller (W6KHK), is willing 
to supply radio communication for the A. L. P. O. in the Los Angeles area. Mr. 
Fuller, under good conditions, can reach other "hams" anywhere in the United States, 
occasionally anywhere in the world. He can operate on these amateur bands: 160, 
80, 75, 40, 20, 15, and 10 meters. We strongly request A. L. P. O. members to try 
to find "hams" where they live and then to write to Henry P. Squyres, 3608 N. Durfee, 
El Monte, Calif., who will arrange talks between such A. L. P. 0. members and either 
himself or other members living in the Los Angeles area. 
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To return to the mainstream of argument. Mr. Moore - perhaps with his tongue 
in his cheek - invites me to show him where he is wrong. This would be a forJidable 
assignment since, as you know, "He who is convinced against his will  - 	" But 
I have sought to show why I believe that his arguments contra are not necessarily 
sound. 

It remains to ask one last question. Do I believe that the streak system of 
Baum exists? Yes, I do. I believe it becauserthe recording of such a system, so 
strikingly similar to Lowell's, by a man who at the time was not familiar with Lo-
well's work on Venus would otherwise be an altogether too remarkable coincidence. 
I believe it also because there is nothing impossible in it, and because many other 
observers, myself included, have seen at least imperfect presentations of it. As 
to why it is not seen by others, I suggested a possible reason in my original paper-
namely, difference in color sensitivity between different observers. Indeed Moore 
himself testifies to the striking effects of such differences, and any given observer 
may demonstrate for himself the significant differences in planetary detail when ex-
amined by light of different colors. Let him but examine Jupiter through a number 
of differing color filters. 

I do not, however, believe that the streak system of Venus necessarily corresponds 
exactly to the delineations of either Lowell or Baum - anymore than I believe that 
my own drawings are photographic reproductions of reality. As Mr. Baum himself 
clearly recognizes, personal equation, the difficulty of observing faint detail at 
the limit of visibility, and the special difficulties attendant upon observations 
of Venus all must play a part in reducing drawings to approximations. 

Nevertheless they may be very close approximations, and as accurate as the limi-
tations of the eye and method will permit. Hence I do not see that we must reject 
as illusionary all observed detail which others have not been able to resolve 	 
and there I rest my case. 

References  

1. Bartlett, J.C.; "3 Radial Markings of Venus and Their Modern Resurrection" 
in The Strolling Astronomer; January-February, 1955. 

2. Ibid. 
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New York; 1954; p. 62, footnote. 
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5. 	Ibid; p. 4. 

MODERN SELENOGRAPHY 

by Dr. H. P. Wilkins, F.R.A.S. 

(Paper read at the A.L.P.O. Convention at Flagstaff on September 1, 1956) 

In recent years the study of the moon has attracted the attention of both profes-
sional and amateur astronomers. The former have contributed many fine photographs, 
of which those secured at Mt. Palomar, Mt. Wilson, Lick and Pic-du-Midi Observatories 
deserve special mention. Photometry and theoretical considerations as to the maxi-
mum density of a possible lunar atmosphere, of the origin of the moon and its surface 
features have occupied many eminent astronomers and physicists. Amateurs have con-
tributed by the determination of positions by measurement of photographs, by ascertain-
ing the heights of peaks or of crater walls from measurement of the length of the 
shadows under known solar altitudes and above all by painstaking observations of fine 
detail. Here the A. L. P. O. has done valuable work, particularly as many observa-
tions are secured under a high angle of solar illumination. On the other hand 
British selenographers have generally confined their observations to formations near 
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being carried out in different countries. 

Officers hold office for two years and will then be replaced by others of dif-
ferent nationalities. There is also a Permanent Secretary. A Journal will be pub-
lished every 6 months and will contain summaries of the most important items of lunar 
research, papers and illustrations. Each contributor will write in his own language; 
summaries will be given in German, English and French. 

There will be NO subscription, the only expense being that involved in publish-
ing the Journal. The following have been selected as the first officers: 

President 	- H. P. Wilkins (the writer). 
Vice President - Professor W. H Haas. 
General Secretary - Herr G. Roth, Germany. 
Permanent Secretary Prof. A. Paluzie, Diputacion 337, Barcelona, Spain. (Sec-

retarial Address). 

Other well known friends who have enrolled include Dr. Gant, Barcroft, Bartlett 
and other members of the A.L.P.O. 

Those good folk who have small telescopes can still do useful work. There is 
much still to be learnt about the variable intensity of the interiors of many forma-
tions, while near the limb several formations still await adequate mapping. By indi-
vidual activity, by recording -with localised organisations and then by letting the 
results become world known through the new society, our knowledge of the nearest and, 
in many ways, the most interesting, of celestial bodies, the nearest to us and the 
first to be actually reached if and when space-flight becomes a reality, will be 
greatly increased. But beyond all this there is a fascination and a real pleasure 
in observing the moon quietly but accurately and studying the fantastic details on 
this silvery globe. 

214  Making Lunar Drawl:IRS. The drawing of the southern portion of Mare Crisium 
here published as Figure I is taken as an example. This took forty-five minutes to 
do, first sketched in with pencil, then shaded with diluted Indian ink, the shadows 
inserted by ordinary, undiluted ink. The lighter ridges only had one wash in com-
parison with the three given to the surface of the Mare. 

Use a board and paper attached, pencil fastened to the board by a piece of 
string passing through a hole. Then the pencil will not be lost during the darkness 
of the night. 

Always use as little artificial light as possible; when the moon is past first 
quarter, the moonlight will often be found sufficient. Insert the prominent detail 
first, then the finer and finally the most delicate. Check with the original be-
fore inking in. Try to keep the correct proportion. 

SOME SUGGESTIONS ABOUT WHAT CAN BE DONE ON JUPITER 

DURING THE 1957 APPARITION  

by Henry P. Squyres 

Jupiter comes to opposition on March 17 of this year and it is time to begin 
observing the Giant Planet. 

The full disc drawings of Jupiter should be made at least 2 inches in diameter 
and any sectional drawings showing some particular belt or zone should also be at 
least 2 inches in diameter. Care should be taken to make the drawings as quickly 
as possible; otherwise the markings will have shifted so much due to the rapid ro-
tation of Jupiter that the drawings will be worthless. 

Central meridian transits are the most valuable work that the average amateur 
can do on Jupiter. All that has to be done is to estimate visually when a given 
marking is exactly on the central meridian and to'record the time to the nearest min-
ute. The central meridian is an imaginary line running north and south, midway 
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Photograph of Comet 1956 h by C. F. Capen on May 2, 1957, 3 hrs. 15 mins.-
3 hrs. 30 mins, U.T. 15 mins. exposure with Super XX on K-24 Ektar Camera 
Driven at Sidereal Rate. 
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ANNOUNCE1ENTS 

Errors in Recent Issues. In referring to Mr. John D. Bestwick's studies of 
Aristarchus on pg. 95 of our July-August, 1956 issue we falsely gave his name as 
John D. Bostwick. We apologise to Mr. Bestwick for this error. 

The colongitude of Mr. Elmer J. Reese's drawing of Schiller on pg. 96 of our 
July-August, 1955 issue is 45° 3, not 47? 9 as there stated. 

Suggested Abbreviation for The Strollinp Astronomer. It is sometimes con-
venient to use an abbreviation in referring to this periodical. Perhaps the 
most obvious choice would be S. A., but here we are in conflict with Scientific 
American magazine. T.S.A. for the The Strolling Astronomer avoids this ambi-
guity, but it is unusual to make the definite article so integral a part of a 
title. Elmer Reese has suggested Str. A., which we prefer. Perhaps our readers 
would tell us their choice. 

Astronomical League-A.L.P.O. Convention at Kansas City, The Astronomical 
League will hold its National Convention at Kansas City, Missouri on August 31, 
September 1, and September 2, 1957. By the League's gracious invitation the A. 
L.P.O. will hold its second Convention at the same time and place. Tentative 
plans are for Labor Day Monday, September 2,to be giten over to the A.L.P.O. 
All who have attended past Astronomical League gatherings will remember them as 
very enjoyable meetings; the opportunity to renew old astronomical friendships 
and to make new ones is to be cherished. There will be the usual papers, some 
by professional astronomers, exhibits of various kinds, a star party, and a ban-
quet - and, of course, a fair amount of attention to Moonwatch, the visual search 
by amateur observers for the elusive artificial satellites of the International 
Geophysical Year. 

We in the A.L.P.O. must naturally do our very best to make our Second Con-
vention a worthwhile and instructive affair. All members who can possibly attend 
are heartily urged to do so; we had 120 "delegates" at Flagstaff in 1956, and we 
would like even more at Kansas City. Papers on lunar and planetary observations 
and kindred subjects by our members are invited. These papers should ha mailed  
tg Ihn Editor at 1203 N. Alameda, Las Cruces, New Mexico, if at all possible, 
before July 15, 1957 in order to allow time for making up the Convention program. 
We express our thanks to the Astronomical League and especially to President 
Grace Scholz and to Vice President Russell Maag for making this A.L.P.O. meeting 
possible. 

Further details about the Kansas City Convention will appear in future issues. 

Remember - you have a date in Kansas City over the Labor Day week-end. 

Vote in the Lunar Crater Poll. In our May--June, 1956 issue Mr. Brian Warner, 
2, Diamond Cottages, Crawley Down, Sussex, England invited all A.L.P.O. members 
to vote on that perennial question of whether the lunar surface features are of 
volcanic or meteoritic origin. Mr. Warner is reluctant to close the polls until 
he has heard from as many members as possible; on February 21, 1957 some of our 
foremost lunar observers had not yet written to him. You can, of course, split 
your ballot by voting for some meteoritic and some volcanic lunar craters; and 
you certainly need not favor either the volcanic interpretation or the meteoritic 
hypothesis as it was first presented and explained. But whatever you vote for, 
please do your duty and vote - by writing to Ms. Warner at the address above and 
telling him how you think the lunar surface was moulded to its present form. 

In connection with Mr. Warner's poll Mr. Patrick Moore recently wrote as 
follows: "In view of Mr. Warner's article . . . . I think I must make a few 
brief comments. In my book Guide to the Planets, I did indeed say that no prac-
tical lunar observers had any use for the meteoric theory. At the time when my 
book was written, I think that the statement was. true. Now-a-days the situation 
is rather different. The writings of Baldwin, Opik, Hoylei  Urey, Gold and Kuiper 
have swung the pendulum to some extent, and the impact theory is no longer dis- 
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missed lightly. After all, like the flat earth hypothesis and the carbon-dioxide 
polar caps of Mars, the meteor theory is revived every now and then! The fact 
is, however, that there are now a number of practical observers who support the 
impact theory, so that my statement is no longer valid. 

"Secondly, I would like to suggest that the term 'volcanic' is unfortunate, 
as it implies close analogy with terrestrial volcanoes. 'Plutonic' would be bet-
ter, though not entirely acceptable to geologists; this is the term I have used 
for the new revised edition of my book Guide to the Moon. Another possibility 
is 'magmatic'. The term 'volcanic' conjures up the Nasmyth-Carpenter fiery foun-
tain, which is of course quite out of court. 

"And lastly, let me stress that although a bigoted supporter of the plutonic 
theory, I do not doubt that some meteor craters exist on the Moon. All I maintain 
is that the large formations, such as Ptolemaeus, Gassendi, and their kind, are 
due to plutonic action and not to impact." 

Request for Observations of Lunar Banded Craters. One of our Lunar Recorders, 
Mr•  Alike. K. Herring, 3273 Liberty Blvd., South Gate, Calif. is hoping to carry 
out a careful survey of lunar banded craters, ones having dark (or maybe occasion-
ally also bright) bands on their walls. Aristarchus is the most conspicuous known 
example; the phenomenon can also be seen on the inner walls of Conon, Birt, and 
many other craters. Mr. Herring expects that this study will require several years 
for its completion, and he asks lunar observers to communicate to him their data 
on banded craters. Photographic evidence about such craters is naturally doubly 
and trebly welcome. Mr. Herring is of the opinion that most banded craters are 
small and that probably eight or ten inches of aperture and even more will often 
be necessary in order to make new and helpful observations. 

Purely Personal,. The Editor is always glad to meet members of the A.L.P.O. 
and their families and friends when they pass through Las Cruces on vacation or 
business trips. His house is easily found, being only a mile from the center of 
town; and his telephone is JACKSON 6-6883. 

Help Wanted - Unsigned Check, In processing checks recently, the Editor care-
lessly failed to note that one lacked a signature. This check is dated March 30, 
1957, is for tho amount of five dollars and is drawn on the Pasadena Branch of the 
Security-First National Bank of Los Angeles. The renewal (or new subscription) 
was acknowledged by card on or about April 5. 

We shall be grateful if the owner of the check will claim and sign same so 
that it can then be deposited. 

IN ME!4DRY OF H. A. WALLACE 

by Betty Neal 

Mr. H. A. Wallace passed away in San Francisco on March 6, 1957. He was a 
member of the Eastbay Astronomical Society, founder of the San Francisco Amateur 
Astronomers, and for long a member of the Peninsula Astronomical Society and the 
Marin Amateur Astronomers. 

These bare facts, however, do not convey the importance of the role he played 
in amateur astronomy here in California nor the particular sense of loss which his 
many friends feel. At a time when Western Amateur Astronomers, to quote Dave Bar - 
croft, seemed "about to die at birth", it was Mr. Wallace who stepped forward and 
assumed the leadership in arranging for the second convention- with the Peninsula 
Astronomical Society. Later, he completed the arrangements for the Eastbay Astro-
nomical Society to accept its first WAA convention. Finally, as president of the 
San Francisco Am4eur Astronomers, he was host to another WAA convention. Through-
out all the yearT/WAA he was a member of the Board of Representatives and of the 
committee which preceded it. 

Once the San Francisco Amateur Astronomers were founded, he gave ruthlessly 
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of his time, strength and resources, always trying to serve them better. The 
Telescope Makers met in his shop, and dozens of telescopes were completed. 

All of these things could have been accomplished by one colorless but effi-
cient. Mr. Wallace, "Skipper" to many--Herbert Arthur Wallace, if you have ever 
wondered, was not colorless. He was a character, a gentleman of the old school, 
with a singular charm that endeared him to those he met, so that they are unable 
to understand just why his death leaves them feeling so bereaved-- and though a 
gentleman, he was no saint, but a man whose flashes of impatience, occasional shy-
ness, and downright stubbornness made him endearingly human. 

Mr. Wallace was born in California in November 1879. His life was spent in 
railroad signal engineering, where his inventions revolutionized the methods pre-
viously in use. 

A NEW METHOD FOR MEASURING LUNAR MOUNTAIN HEIGHTS 

by John E. Westfall 

Very little work has been done in recent years in measuring lunar mountain 
heights, especially by amateurs. The reason may be need for a micrometer and the 
tedious formulae involved. I have hit upon a new method which makes the entire 
process much easier. 

The first step is determining the exact instant a', which the shadow of the 
peak leaves the terminator (if under morning lighting) or touches the terminator 
(if under evening lighting). This time should be known to the nearest minute, et 
least. 

Now the position of the peak must be accurately determined. This, in lunar 
coordinates, may be found by measuring the Wilkins map, or better, by a catalogue 
of measures such as D. W. G. Arthur's works. If the rectangular coordinates eta 
and xi are known, they may be converted into lunar latitude and longitude by the 
formulae: 

sin latitude . eta and sin longitude 	xi x sec lat. 

Now the altitude of the Sun above the peak's horizon must be found for the 
instant given by the formula (also given on p. 579 of the 1957 A.E.N.A.): 

sin A m 	 cos .0-1. cos f9 cos (40—  A ), 
where A is the solar altitudeApthe Sun's selenographical latitude, .61(9 the Sun's 
eelenographic longitude, and fis and A the peak's selenographic latitude and longi-
tude, respectively. Since the solar altitude is known, the peak's height may be 
rapidly found by the formula: H 	R (Secant A - 1), 
where R is the lunar radius, roughly 1081.5 miles or 5,710,000 feet. 

This method has the advantage that no micrometer is needed, nor is the clock 
drive necessary to a micrometer. Thus, any average amateur telescope can be .-sed 
to find lunar altitudes. Also, due to its simplicity, many measures can be done 
at one sitting, as all one has to do is call off the times of shadow contact for 
different peaks. 

This method has disadvantages, however. If one wishes to measure a specific 
peak, there are only two instants during an entire lunation when this is possible. 
Also the time of shadow-terminator contact is difficult to tell, due to the indis-
tinct nature of the terminator. Finally, the height of a very moll peak will be 
greatly in error if the position of the peak is inaccurate or if the surrounding 
surface is not level. For this reason, measures should be confined to peaks which 
are over 100 or 200 feet high and which cast their shadows upon level ground. 

Despite its disadvantages, I hope that this method will prove a useful tool 
in lunar research. 

Postscript. There follows a list of lunar heights as reported by Mr. Westfall. 
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He has not here given the rectangular coordinates xi and eta their algebraic plus 
or minus signs, but this lack should cause no ambiguities. We hope that other lunar 
observers can undertake a program of measuring the heights of the objects listed 
and many others also. It will be most interesting to see what degree of agreement 
or disagreement is obtained, using both the conventional micrometric method and 
the simplier method here outlined by 	Westfall.- Editor. 

Measured Lunar Mountain Heights  la of 22 October, 1956 
Liz No. 

Date 	Timq(U.T.) j Eta Height Meas. Nights Name(if named) & Notes 

Nov. 15, 1953 	2:40 .112 .713 10,792' 14 3 Mt 	Pico (15-11-53, 
Aug. 15, 1956 	3:34 weight lj 15-8-56, 
Oct. 13, 1956 	1:50 weight 6,13-10-56, 

weight 2) 

Oct. 16, 1953 	02:40 .370 .355 1,030' 3 1 Bullialdus, East Rim 
height. 

Oct. 16, 1953 	03:20 .352 .352 2,178' 3 1 Bullialdus, Central 
Peak height. 

Oct. 16, 1953 	03:30 .335 .355 8,908' 3 1 Bullialdus, West Wall 
depth. 

18, 1954 	02:30 .100 .998 44,500' 12 2 Leibnitz Peak Alpha 
(Direct measure). 

Jan. 	8, 1955 	05:10 (first night weight 
7, 2nd. 	ligt, 5) 

Jan. 18, 1954 	02:50 .080 .998 30,400' 3 1 Leibnitz Peak Beta 
(Direct measure). 

11 	1956 	03:59 .494 .725 5,536' 3 1 Atlas, S.W. Wall depth. 

Aug. 14, 1956 	03:28 .013 .151 8,985' 3 1 Ptolemy, W Wall peak. 

Aug. 14, 1956 	03:33 .011 .170 5,438' .  3 1 Ptolemy, W. Wall peak. 

Aug. 16, 1956 	03:23 .310 .167 12,082' 6 1 Copernicus, 	Wall depth. 

Aug. 17, 1956 	03:33 .510 .488 4,001' 6 1 Delisle Beta. 

Sept. 9 	1956 	03:04 .528 .688 1,430' 6 1 Oersted, rim height. 

Septa', 1956 	03:55 .282 .370343' 6 1 Bessel, height of pass 
in east wall. 

Sept.12, 1956 	04:00 .132 .676 5,493' 6 1 Peak between Endoxus 
and Cassini. 

Sept.16, 1956 	03:44 .594 .472 2,240' 6 1 Peak east of 	Delisle B. 

Oct. 9, 	1956 	02:03 .635 .189 5,851' 6 1 Peak S. of Gutenberg. 

Oct.12, 1956 	02:10 .048 .475 2,688' 6 1 Peak S.W. of Autolycus.. 

Oct.12, 1956 	02:17 .054 .490 2,861' 6 1 Peak S.W. of Autolytto.. 

Oct.13, 1956 	02:08 .106 .688 4,118' 6 1 Peak south of Pico. 

Oct.13, 1956 	02:08 .075 .781 6,980' Peak on West Wall of Plato. 

Oct.14, 1956 	02:30 .316 .554 6,180' 6 1 Cichus,E. Wall rim height 
at crater G. 
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No. Eq. 
Date Time (U T ) 	II Eta Height nos. Nights Name(if named) & Notes 

Oct.14,1956 02:30 .399 .059 1,944' 6 1 Reinhold, East Wall 
rim height. 

Oct.14,1956 02:30 .343 .555 1,268' (1) 1 Carlini, east rim 
height (shadow-term. 

method) 

Oct.15,1956 02:06 .492 .450 4,183' 6 1 Cape Kelvin. 

Oct.15,1956 02:06 .503 .462 2,058' 6 1 Diophantus, East Wall 
rim height. 

Oct.15,1956 02:15 .506 .470 175' (3) 1 Ridge height, compara-
tive shadow (used 
with Diophantus) 
method. 

Oct.16,1956 02:53 600 141 9,474' 6 1 Kepler, West Wall depth. 

Oct.16,1956 02:33 .707 .216 1,0304  6 1 Barange (Marius A), 
East Wall rim height. 

Oct.17,1956 02:51 .654 .646 1,772' 6 1 Northern peak of Kiithke 

Oct.17,1956 02:51 .550 .763 2,059' 6 1 Depth of peak on West 
wall of Wargentin. 

Oct.19,1956 04:20 .963 .243 1,429' 6 1 Vasco da Gama, West 
Wall depth. 

Oct.19,1956 04:20 .683 .109 7,191' 6 1 Lowe, West Wall depth. 

Oct. 9,1956 02:20 .596 .190 2,287' 6 1 Gaudibert, rim height 
of east wall peak. 

A SUSPECTED VERY HIGH LUNAR MOUNTAIN  

by John E. Westfall 

(Paper read at the A.L.P.O. Convention at Flagstaff on September 1, 1956) 

The south polar region of the moon, although one of the most interesting lunar 
areas, has been inadequately observed. As this area's appearance changes radically 
with varying lighting and libration, many observations are needed to determine its 
true nature - and the true nature of many objects which would be the subjects of 
intense observation if better situated. Even now, there is much work left to be 
done in this area. An example of an unsuspected aspect of this region is that which 
serves as the subject of this paper. 

On the night of January 18th., 1954 (all times in this paper are given as 
Universal Time), I had prepared to observe the giant walled-plain Bailly, with a 
four-inch refracting telescope. My plans for observing Bailly, however, were rudely 
interrupted when two large peaks on the southern limb came to my attention, the more 
northerly of which protruded prominently from the limb. This one peek was far more 
prominent than even the altitudes quoted for this area would have led me to believe. 

Figure I shows the two peaks as they appeared on that night. The peak on the 
right is the taller one, which drew my attention. Since the Earth was slightly 
(0.9) farther north as seen from the peaks than the Sun was, the sunlight slanted 
over the peaks and grazed the tops of other mountains behind them. These isolated 
Mountain tope are visible on Figure I. Also the slanting sunlight revealed depres- 
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Figure 4 

Cabaeus Region and Leibnitz 
Mountains. John E. Westfall. 
4-inch refr. 180X, 360X. 
October 12, 1954. 2h  45m,U.T. 
Colongitude = 90°5, 
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Figure I 

Two High Leibnitz Mountains and 
Vicinity. John E. Westfall. 
4-inch refr. 120X,80X, 
January 18, 1954. 2n 30-, U.T. 
Colongitude = 73°0. 

 

Figure 2 

Two Nigh Leibnitz Mountains. 
Jack Eastman. 6-inch refl. 
21h0X. January 8, 1955. 
4 33m, U.T. 
Colongitude = 82°1. 

777 

 

Figure 3 

Two High Leibnitz Mountains. 
John E. Westfall. 4-inch 
refr. 1801, 3601. 
May 16, 1954. 5 20m, U.T. 
Colongitude = 72°1. 

Figure 5 

Two High Leibnitz Mountains 
and Vicinity. Jack Eastman. 
6-inch refl. 1401, pOI. 
October 14, 1954. g 0 ,U.T. 
Colongitude =  115.9. 
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sions on the slopes of the mountains. 

Besides the drawing, micrometrioal measurements were also made. The heights 
of the peaks could not be found by the usual method, that of measuring their shadows 
and obtaining the heights by trigonometry; for the shadows extended beyond the moon's 
limb. Therefore my only recourse was to measure the peaks directly - as they were 
silhouetted against the night sky. I expected an unusual height for the northern 
peak, due to its great prominence. Three measures gave the distance between the 
two peaks as 30.5 miles, and another three measures gave the height of the lesser 
peak as 30,400 feet, a not unheard-of altitude for this region. I was due for a 
shock, however, when I arrived at the results of the seven measures of the taller 
peak - 43,500 feet! Naturally I have redone the formulae several times, but only 
to arrive at the same result. 

After arriving at this surprising to say the least - result, I notified 
Professor Haas, and the results appeared in Ihl  Strolling Astronomer for May-June, 
1954. 

Since that first observation, I have observed these peaks eight times, and have 
received two sketches from another observer, W. Jack Eastman. Also another attempt 
was made to measure the major peak on January 8th., 1955 - a series of five measures 
giving a result of 45,900 feet. The difference of 2,400 feet between the two 
measurements is probably the result of the slightly different libration, the errors 
of observation, or to both. 

Figures 2 and 3 show further views of the peaks. The lighting and libration 
are enough alike in the sketches so as not radically to change the appearance of the 
peaks. There are two exceptions, the sketches made during October, 1954 (Figures 4 
and 5). In these cases the southern limb was tilted towards the earth. Hence, we 
are looking slightly down, rather than edgewise. The large peak is very prominent, 
casting its shadow upon the mountain mass to the rear. Figure 4 shows my sketch for 
October 12th., 1954. Figure 5 shows Mr. Eastman's sketch, made two days later, on 
October 14. Note how all details have disappeared,even the giant peak, and only 
the mountain mass to the rear remains visible. This is a good example of the rapid 
change of appearance of features of this area with changing lighting. The detail 
shown on the Oct. 12, 1954 drawing, is confirmed by Mt. Wilson 100-inch lunar photo-
graph, #253, and by Plate 10-0 of Pickering's Photographic Moon Atlas. 

I have managed to obtain one photograph showing the peak, that of December 28, 
1955. The peak can be seen on the photograph protruding from the southern 'lab. 
The ray from Tycho pointing towards this peak can be used for identification of the 
peak. 

The peak has been identified on both the Goodacre and Wilkins lunar maps, but 
not on older works. The object is also well shown on E.A. Whitaker's chart of the 
south polar region. The positions all agree - on the limb behind the northern wall 
of Cabaeus, and about 180 miles (0.100 radii) from the south pole. 

I have found that the libration in latitude must be at about its mean value to 
see the peak silhouetted on the limb, and the colongitude from 70° to 100°  - pro-
bably visible until Last Quarter although my only observations were at about full 
phase. The best views of the region are obtained with a high southern libration -
and a colongitude of about 90°. If either Cabaeus or the south pole can be found, 
the location of the peak should prove simple. 

What is needed most in future observations is a good determination of the 
higher peak's altitude - observers with large telescopes and micrometers should 
attempt measurements whenever there is a good chance. Further photographic work is 
of course needed, preferably with larger apertures than my four-inch refractor. 
There seems to be no doubt as to the existence of this object, but I cannot trust 
to to height as given by my measurements without outside work done by independent 
observers. Confirmation of so extroardinary an altitude should be attempted by all 
observers with adequate telescopic equipment. 
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TEE A.L.P.O. FROM 1947 to 1957 

by Walter H. Haas 

The year 1957 marks the tenth anniversary of the founding of the Association 
of Lunar and Planetary Observers and of its periodical, The Strolling Astronomer. 
To commemorate this event, we are making this issue a special enlarged Tenth Anni-
versary Issue. At this writing we are not sure whether it will be a double double 
issue (four months) of 48 pages or a triple double issue (six months) of 72 pages. 
However, you can find this information on the front cover. We hope that you will 
like our special issue, and we also secretly hope that it will help us reduce the 
interval between the ostensible and the actual dates of publication. 

The Strolling Astronomer began life in 1947 as a mimeographed lunar and plane-
tary news-sheet sent to q few dozen astronomical friends. Bearing in mind the brief 
lives of many private astronomical publications and the wide margins of the early 
issues, I now realize that they were loyal friends indeed. Then, as now, any inter-
ested person was free to subscribe; and then, as now, membership in the A.L.P.O. and 
subscription to The Strolling Astronomer were identical. The A. L. P. 0 has always 
been a loose and informal group of chiefly amateur observers. All activities are 
on a volunteer basis; and no one is pea ed to do anything, though we naturally like 
everyone to do as much as he can. (The one exception to this volunteer arrangement 
is that we do pay our publisher, now the Bronson Printing Co. of Las Cruces, New 
Mexico.) Our objectives are to stimulate, coordinate, and generally promote lunar 
and planetary astronomy among amateur astronomers though professional astronomers 
are certainly also most welcome to participate. 

It is pleasant to report that the following "charter members" are still 
members and thus have supported us through our first ten years: D. P. Barcroft, A. 
Boivin, R.N. Buckstaff, T. Connors, C.M. Cyrus, H. Dail, C.A. Federqrs J. Q. Gant,Jr., 
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H.P. Wilkins, and the Yakima Amateur Astronomers. 

Of course, the A.L.P.O. soon developed facets not forseen at its creation. One 
of these was the contribution of Strolling Astronomer articles from our members, 
Frank Vaughn being the first author-contributor. We have been fortunate in that 
these contributions have been very regular over the years, and in our opinion many of 
the articles submitted have had definite merit. Of course, we have not been able to 
publish all articles submitted, and probably we have not always chosen the best ones. 
We.do Irx to publish all articles Which report worthwhile observations or which offer 
new and thought-provoking interpretations of lunar and planetary phenomena. It is 
also gratifying that the A.L.P.O. has had from its earliest days a strong interna-
tional cast. If it serves primarily American amateur astronomers, it still also 
serves the whole world. The contributions of our colleagues in England, Japan, 
Germany, France, and a number of other countries have been invaluable. 

e have enjoyed a slow but rather steady growth in membership over the years. 
The few dozen members of our beginnings have now increased to approximately 450 mem-
bers, scattered over almost every state and also over many foreign countries. Mg, 
Strolling Astronomer has improved considerably both in its overall appearance and, 
more importantly, in the quality and quantity of its contents., It was a real triumph 
to begin to use illustrations in 1950. Mimeographing gave way to printing, which in 
turn yielded to an offset process to reduce costs. 

Our Association has sometimes been described as a one-man project. Its politi-
cal form has certainly been a dictatorship, I hope beneficent, like the American 
Meteor Society under Dr. C. P. Olivier. Basically, however, the A.L.P.O. has owed 
its existence and whatever success it has achieved to the unselfish help of many 
different persons. First of all, I must certainly mention our Secretary, Mr. David 
P. Barcroft, who has given most freely of his time in answering routine inquiries 
and in helping to administrate the A.L.P.O. Some of the inquiries have really not 
been routine, such ad those of the lad who wanted to know ell about the canals of 
Mars, the rings of Saturn, possible ultra-Plutonian planets, the red shift, and inter- 
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stellar matter! We aro also indebted to the Section necorders, both past and pre-
sent; ae. it seen:; proper to list their na:es here: 

1:ercury - C. B. Stephenson, 7ionald O'Toole. Jackson T. Carle, Owen Ranch. 

Venus - Thomas R. Cave, Jr., James C. Bartlett , Jr. 

Mars 	- D. I. Avigliano, Frank R. Vaughn. 

Jupiter - Elmer J. Reese, Edwin E. Hare, E. E. Both, Robert G. Brookes, 
Henry F. Squyres, Chester J. Smith. 

Saturn - Thomas Gregg. 

Uranus and Neptune - Leona/se. B. Abbey, Jr. 

Lunar Meteor Searches - Robert 14 Adams. 

Moon - Alika K. Herring, James Q. Gant, jr., and Walter H. Haas. 

Our Sections are frankly modelled upon those of the British Astronomical Association. 
We do not, alas, appear to be able to find such extremely durable Section Heads as 
the B.A.A. possesses, perhaps in part because of the fluidity of modern American life. 
Each A.L.P.O. Section Recorder directs the work on his particular planet or speci-
ality. He seeks to encourage new observers, to help old ones to do better work,to 
gain recruits for his Section, to exchange ideas and observations with similar groups 
abroad, etc. By no means least of all,,he reports results at suitable intervals in 
The Strolling Astronomer. We are also much indebted to those who have contributed 
lunar and planetary observations. The work of such men as Elmer Reese, Tsuneo Sa-
heki, Edwin E. Hare, Shirt Ebisawa, and many others can only incite our deep admira-
tion. Some of our members, e.g. Dr. James Bartlett, John E. Westfall, and Richard 
Baum, have done amazingly good work with only three - or four-inch telescopes. 
However, it is also very good to be able to report that the average aperture employed 
by A.L.P.O. members has increased during the last ten years. In 1947 the six-inch 
reflector was much the most common A.L.P.O. instrument, and very few 12-inchers were 
mentioned in observational reports. In 1957 there are a very fair number of i2-
inch reflectors among our ranks and some 16-inch reflectors; occasionally a few lucky 
members observe with really large professional telescopes. Finally, the A.L.P.O. 
is indebted to many persons for assistances of various kinds, for postage stamps in 
our early days, for advice of all kinds, for occasional small donations, for favorable 
publicity in national magazines, etc. To one and all I here say - Many Thanks. 

In 1954 the A.L.P.O. became an Affiliate Member of the Astronomical League. 
We look forward to holding our Second Convention with our friends in the League at 
Kansas City, Nissouri on August 31 - September 2, 1957 (see below under "Announce-
ments"). 

In 1956 we held our very first Convention at Flagstaff, Arizona, thanks to the 
generous help of the Western Amateur Astronomers. So enjoyable were the joint Con-
ventions of the two groups that attendees even forgave Mars its lack of detail, the 
result of an abnormally obscured Martian atmosphere combined with some singularly 
bad seeing in our own atmosphere. 

We have dwelt here on the past. What of the future? How can the A.L.P.O. 
and The Strolling Astronomer improve their services? What are some reasonable and 
attainable goals? 

First of all, there is a need for more and better observations. Perhaps 10 
percent of 119 do almost all the observing. We have covered such a simple field 
as recording Jovian central meridian transits inadequately in recent years, and we 
failed almost completely to observe two passages of the satellites of Saturn through 
a variable star field in 1956. More photographic lunar and planetary work is also 
needed, particularly by members suitably equipped with larger telescopes. The pre-
sent generation of amateur lunarians and planetarians have almost forgot that there 
is such a thing as a filar micrometer; but this instrument allows the determination 
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of latitudes on Jupiter and Saturn, longitudes off the central meridian on Jupiter, 
and heights of lunar features. Also, observers should sometimes explore possible 
new techniques in lunar and planetary work, such as image converter tubes. 

There is a need for rapid communication among active observers, especially 
when such unforeseen and exciting events as an apparent obscuration of Plato floor 
detail or an unusual prominence of the dark hemisphere of Venus require immediate 
attention. This communication will presumably be via amateur radio stations, but 
the details are still to be worked out. 

Certain simple projects could perhaps be carried out with the help of one 
sufficiently interested person. A library and a librarian seem desirable; the very 
new International Lunar Society already has both. A lantern slide library could 
be most helpful to our members who lecture on lunar and planetary subjects. It 
would be excellent to develop a system of abstracting articles of lunar and plane-
tary value in scientific journals, including those in languages other than English. 

A closer liaipon with active lunar and planetary groups in foreign countries 
must somehow be achieved. The International Lunar Society, founded in 1956 with 
Dr. H. P. Wilkins as President, is here an example of a truly international society. 
There is a need for a standardized nomenclature for the belts and zones of Jupiter 
and Saturn and for the minor divisions in the rings of Saturn; there is a need for 
an internationally accepted scale of numerical intensities for the markings on each 
bright planet, Possibly something can be done in this direction at the proposed 
international meeting of amateurs in France in 1961. There is certainly some sub-
stantial duplication of effort among the different national observing-groups; and 
perhaps it would be ideal if all work on Mars went to one worldwide clearing-house, 
all work on Jupiter to another, etc. 

In closing. I want to thank each and every one of you for your help in making 
the A.L.P.O. what it is. With your continuing help, I am sure that our second 
decade will be one of further progress. And if we may be permitted a fantastic 
dream, let us plan our 1967 Convention at the Institute of Lunar and Planetary 
Sciences in the Nowhere Mountains on Seeing-Ten Peak in the dome of the Nosuch 30-
inch refractor. 

ANNOUNCEMENTS 

Convention at Kansas City. The Astronomical League will hold its 1957 Conven-
tion at Kansas City, Missouri on August 31, September 1, and September 2. We are 
especially interested in this event because much of Labor Day Monday, September 2, 
will be given to the Second Convention of the Association of Lunar and Planetary 
Observers. The site is the campus of the University of Kansas City. The Registra-
tion Chairman is Mrs. Helen Edwards, 7217 Madison, Kansas City, Missouri; and the 
registration charge is $2.00 per person or $3.50 per family after July 31, 

An excellent and even crowded program is shaping up, with emphasis on the 
I. G. Y. and on Moonwatch. The main speaker is Dr. Richard Thomas of the National 
Bureau of Standards at Boulder, and his subject is "Some Current Problems of the 
Solar Chromosphere..1' Dale Cruikshank of Des Moines and others will give instruc-
tions in planetary observation, Charles Federer of g= and Telescope will be 
chairman of a panel to answer questions. There will be other speakers, aetronomi- 
cal exhibits, and a banquet, 	The A.L.F.C, part of the program so far includes 
Almost a dozen papers on Mars, Mercury, the Moon, lunar meteor searches, and Comet 
Arend-Roland; and additional papers are expected, 

We hope very much that all who can will descend on Kansas City over the Labor 
Day meek-end. We are sure that you will find the League Convention astronomically 
stimulating and personally most enjoyable. 

Twentietb. Meeting gf Meteoritical Society. This event will be held on Septem-
ber 3 and 4, 1957 on the campus of the University of California at Los Angeles. 
The program will include a lecture "Parade of the Milky Way" at the Griffith 
Planetarium and an excursion to Palomar. Persons wishing to contribute papers 
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should contact,  the Program Chairman, Dr. Frederick Leonard, Dept. of Astronomy, 
U.C.L.A., Los Angeles 24, California. 

The Meteoritical Society is primarily a professional group, but amateurs 
seriously interested in meteoritics are welcome to membership. 

On Radio Communication. 1Y. C. L. Stong, Who now edits "The Amateur Astronomer" 
in Scientgic American magazine, urges us to try to make radio communication among 
active observers a reality. He points out that the names, call letters, towns, and 
street addresses of radio "hams" may be found in "Radio Amateur Call Book", published 
at 608 S.Dearborn St.„Chicago 5, Illinois. It sells for about two dollars and is 
brought up to date every quarter. 

The First Journal  ag the I.L.S. Volume I, Number 1 of the Journal of the 
International Lunar Society appeared in March, 1957 and was very well worth waiting 
for. The front cover is a splendid photograph by Dr. Dinsmore Alter of the lunar 
craters Ptolemaeus, Alphonsus, and Arzachel, taken with the Mount Wilson 60-inch 
reflector cn October 26, 1956 at colongitude 177.5. The articles are in English 
with abstracts in French, German and Spanish, though we understand that the general 
policy is that articles are to be either in the language of the author or in one of 
the four tongues just mentioned. The first issue of the new Journal contains an 
editorial foreword, a description of some"Lunar Puzzles" by Robert Barker, a dis-
cussion of "A Photo Visual Observation of an Impact of a Large Meteorite on the Moon" 
by Leon Stuart, Part I of a catalogue of lunar domes, two other main articles, some 
news notes, and a list of Fellows of the I.L.S. The President of the Society is 
Dr. H. P. Wilkins. The Secretarial address is: Professor Antonio Paluzfe-Borrell, 
DiputaciOn 337, Barcelona, Spain. Fellows receive two Journals and four Bulletins  
a year for the modest sum of ten shillings (about $1.40 in American money) 	The 
Journal is illustrated. 

We extend our best wishes for a bright futere to the International Lunar Society. 

Saucers. This periodical is published about four times a year by one of our 
members, • Max B. Miller, P.O. Box 35034, Los Angeles 35, Calif. The spring of 
1957 issue contains 16 well-filled pages of current and past reports on unidentified 
flying objects. It is, of course, in the interpretation of these reports where 
violent differences of opinion arise. Author Miller impresses us as a very honest 
reporter, something certainly essential for the possible eventual solution of the 
"saucer mystery" of our times. We think that Saucers, will be interesting and re-
warding to all who follow this general subject. The price is 25 cents per issue, 
$1.00 for four issues, and $2.00 for eight issues. 

EARS, 12.24 - REPORT NUEY.a  2 

by D. P. Avigliano 

This final. Report on Mars in 1954 is based on A.L.P.O. observations covering 
the period cf July 28, 1954 to the first part of November, 1954. Several observers 
were able to observe the planet after November but the amount of observations re-
ceived decreased rapidly after the,first part of November. During this period the 
diameter of Mars decreased from 19.8 on July 28 to 8'.49 2n November 1C. The areo-
centric longitude of the sun or L.S. increased from 204.1 to 270' during the same 
pericd. Thus the S. hemisphere of Mars went through mid and late spring while the 
N, hemisphere went through mid and late autumn. 

The Southern Hemisphere. The breaking up of the S. Maria into smaller details 
was noted as the season progressed. The S. polar cap continued to decrease in size 
and was noted to develop an increasing number of knots in the dark melt band surround-
ing it. A number of observers noted rifts within the cap. Figure 1 cn pg. 6 shows 
five drawings of the same general side cf the S. hemisphere of Mars as seen period:1-
cally from May 20, 1954 to November 10, 1954. The drawings C, D and E cover the per-
led of this Report. Note the decreasing size of the polar cap along with changes 
of detail in the Maria. The Hellespont= and Hellas regions should be especially 
noted. The dark melt band surrounding the S. cap was seen by cur observers on each 
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DiputaciOn 337, Barcelona, Spain. Fellows receive two Journals and four Bulletins  
a year for the modest sum of ten shillings (about $1.40 in American money). The 
Journal is illustrated. 

We extend our best wishes for a bright future to the International Lunar Society. 

Saucers. This periodical is published about four times a year by one of our 
members, Mr. Max B. Miller, P.O. Box 35034, Los Angeles 35, Calif. The spring of 
1957 issue contains 16 well-filled pages of current and past reports on unidentified 
flying objects. It is, of course, in the interpretation of these reports where 
violent differences of opinion arise. Author Miller impresses us as a very honest 
reporter, something certainly essential for the possible eventual solution of the 
"saucer mystery" of our times. We think that Saucers, will be interesting and re-
warding to all who follow this general subject. The price is 25 cents per issue, 
$1.00 for four issues, and 0.00 for eight issues. 

EARS, 1251 - REPORT NUN=  2 
by D. P. Avigliano 

This final. Report on Mars in 1954 is based on A.L.P.O. observations covering 
the period cf July 28, 1954 to the first part of November, 1954. Several observers 
were able to observe the planet after November but the amount of observations re-
ceived decreased rapidly after the,first part of November. During this period the 
diameter of Mars decreased from 19.8 on July 28 to 8'19 2n November 1C. The areo-
centric longitude of the sun or L.S. increased from 204.1 to 270' during the same 
pericd. Thus the S. hemisphere of Mars went through mid and late spring while the 
N, hemisphere went through mid and late autumn. 

The Southern Hamisnhere. The breaking up of the S. Maria into smaller details 
was noted as the season progressed. The S. polar cap continued to decrease in size 
and was noted to develop an increasing number of knots in the dark melt band surround-
ing it. A number of observers noted rifts within the cap. Figure 1 cn pg. 6 shows 
five drawings of the same general side of the S. hemisphere of Mars as seen period:1-
wily from May 20, 1954 to November 10, 1954. The drawings C, D and E cover the per-
iOd of this Report. Note the decreasing size of the polar cap along with changes 
of detail in the Maria. The Hellespont= and Hellas regions should be especially 
noted. The dark melt band surrounding the S. cap was seen by cur observers on each 
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it was agreed by most that the probable explanation was due to the shadow of the 
Crape iling! It seems that the shadow o2 this ring at low inclinations is more 
prominent than the ring itself! Further confirmation of this is desirable. This 
was known as the 'Ming C Puzzle", 

7 

The recent reccvery of Ring D was possible confirmation of the solution of the 
Ring C Puzzle. The shadow of this ring on the ball was observed by many when no 
shadow was supposed to be visible. Subsequent observations showed the existence 
of thin elusive feature. Now a number of observers have seen Ring D off the ball 
in the ansae. 

The confirmation of a number of those divisions shown by Lowell in earlier 
times, and by Dollfus at Pic du Midi more recently, by members of the A.L.P.O. is 
a creditable achievement. The divisions thus far substantiated in the A.L.P.O. 
are all in agreement with commensurate periods of various Saturnian satellites. 
The divisions make a good test for resolving power as well as a good training ground 
for Martian canals. Almost all the divisions are far below Dawes Limit when seen 
in front of the planet. Identification of minor divisions is just as ouch a chal-
lenge as the canals of Mars, but fewer try the divisions. 

The brightness across the various rihgs has been studied by the A.L.P.O. and 
Yariation certainly found, but too few observations exist at present for much of a 
discussion now. 

Some work regarding the brightness of the satellites with respect to orbital 
position has been done, but too few observations have been maae so far. Without 
photoelectric techniques, the magnitudes of the satellites approach an indeterminate 
state. At such times as when Saturn is near a known variable star sequence, a con-
certed effort can be made tc get good satellite magnitudes. So far, too few of 
these observations have been made to sj much. 

We wish to continue the studies already mentioned and to increase them by more 
observer participation. The most worthy addition to this study would be micrometric 
measures of belt latitudes at various ring inclinations. Measures from good origi-
nal drawings should be helpful, but micrometric measure is preferable. 

We are striving to establish a CCCD rotation rate so the Nautical Almanac 
Office will feel they can publish longitudes of the central meridian cf Saturn as 
they now do for Jupiter. 

We wish to get good positions (preferably micrometric) of ring divisions for 
close determination of commensurate periods. We should like to have evidence good 
enough to confirm or deny that the divisions all lio close to,.but not exactly on, 
each commensurate period. 

Variability of the visibility of divisions with respect to inclination angle 
is a problem often mentioned but seldom worked on. We hope that by the time the 
rings close up, we can answer the question. How much of this is due to physical 
variation in the divisions we hope to know before the rings go edgewise. Chiefly 
we hope to construct light-curves like Guthnick's, and check if their magnitudes 
obey the inverse square law exactly. 

Readers are cordially invited to join in the work of the Saturn Section. 

Note by Editor. The foregoing article, with minor differences, was presented 
by Mr. Cragg at the National Convention of the Astronomical League in 1956 at Miami, 
Florida. It is such a good "progress report" of the work and aims of the Saturn 
Section that we gladly include it in this Tenth Anniversary Issue. 

VENDELINUS 

by J. D. Bestwick 

On the night of 1956, October 21st, I was observing the terminator with my 12- 
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Figure 28. Vendelinus. 

J. D. Bestwidk. 
12-inch Refl. 340X. 
Oct. 21, 1956. 
Late afternoon lighting. 

Figure 29. 
North Part of Vendelinus. 
J. D. Bestwidk. 
12-inch Refl. 23QX. 
Jan. 17, 1957. 23 , U.T. 
Colong. = 112°2. 

Figure 30. 
Sketch leap of North Part of 
Floor of Vendelinus by 
J. D. Bestwidk. 

Figure 28. Vendelinus. 

J. D. Bestwidk. 
12-inch Refl. 340X. 
Oct. 21, 1956. 
Late afternoon lighting. 
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Figure 29. 
North Part of Vendelinus. 
J. D. Beatwick. 
12-inch Refl. 23X. 
Jan. 17, 1957. 23 , U.T. 
Colong. = 112°2. 

Figure 30. 
Sketch leap of North Part of 
Floor of Vendelinus by 
J. D. Bestwidk. 
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in. refl. when I noticed that the smooth dark floor of Vendelinus contained some 
detail. I was using a power of 280X at the time and the moon was just past full. 
I had read about the supposed cleft but I had never searched for it so I had no idea 
of its position. 

On examining the northern portion of the floor I noticed a broad cleft running 
from the crater H on my map to the north through the gap in the north wall of Vende-
linus. I changed my power to 340X, as seeing conditions were quite good, and then 
realized that I could see quite an intricate system of fine clefts, in addition to 
the main cleft seen by Elger. 

As the main cleft approached H from the north, it turned suddenly south-east 
and by-passed II; it was then joined by another cleft from Lohse and continued south 
to a small craterlet marked 12 by Wilkins. I could no+ trace it any further. A 
short cleft, however, was seen running south from the wall of H, but this soon faded 
out, only a faint streak continuing south. 

To the west of H, I saw a thin cleft running from the surrounding of Smith to a 
minute craterlet, marked 13 by Wilkins; the cleft then continued south for a short 
distance and faded out, but as before a faint streak was detected running south. 
Another cleft was seen joining Wilkins' 1 to the wn11 of Vendelinus. 

Finally, I found an extremely fine cleft running from H to the north-west to 
the wall. 

All these clefts were seen quite clearly in moments of almost perfect seeing, 
and could not, I am certain, be due to ridges or shallow valleys. I have exaggera-
ted all clefts to make them quite clear. Figure 28 shows the detail described above. 

It should be mentioned that Vendelinus has given rise to considerable controversy 
here in the British Isles. Originally, a cleft was seen running continuously from 
H to L, by Goodacre, Elger and others. More recently however, Wilkins and Barker 
have disputed the existence of this cleft and it was almost settled that it did not 
exist. As described above, I have now found this cleft again, but in a different 
form than did Goodacre, Elger, Wilkins or Barker! I can say no more. I leave 
readers to draw their own conclusions. 

Postscript  hz Editor. Mr. BestwiCk hopes to organize British observers to make 
a concentrated, cooperative effort to solve these puzzles about the Vendelinus clefts. 
After all, if we cannot agree about relatively large features in a well-known forma-
tion like Vendelinus, we can hardly hope to agree on the small details which are often 
being "discovered", such as the very controversial O'Neill Bridge. It would be ex-
cellent if American lunarians also could make a concerted effort to observe Vende-
linus. At Mr. Bestwick's suggestion the Editor lists the following dates on which 
the solar lighting will be suitable for this purpose in the United States: 

	

Date and Time (U.T.) 	Date and Time (E.S.T.) 	Arrrox. Colonritude  

	

1957 Aug. 12, 3h  - 7h 	1957, Aug. 11, 10 P.M. - 	107°  - 109°  
Aug. 12, 2 A.M. 

Aug. 28, lh  - 5h 	 Aug. 27, 8 P.M. - 	302 - 304 
12 P.M. 

Sept. 11, 3
h 
 - 7

h 
Sept. 10, 10 P.M. - 	114 - 116 
Sept. 11, 2 A.M. 

Sept. 27, 0h -  4h 	 Sept. 26, 7 - 11 P.M. 307 - 309 

Oct. 10, 2
h 
 -  6

h 
	 Oct. 9, 9 P.M. - 	107 • 109 

Oct. 10, 1 A.M. 

Oct. 26, 0h  -  4h Oct. 25, 7 - 11 P.M. 	301 	303 
h h 

Nov. 9, 4 - 8 	 Nov. 8, 11 P.M. - 	113 - 115 
Nov. 9, 3 A.M. 
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in. refl. when I noticed that the smooth dark floor of Vendelinus contained some 
detail. I was using a power of 280X at the time and the moon was just past full. 
I had read about the supposed cleft but I had never searched for it so I had no idea 
of its position. 

On examining the northern portion of the floor I noticed a broad cleft running 
from the crater H on my map to the north through the gap in the north wall of Vende-
linus. I changed my power to 340X, as seeing conditions were quite good, and tben 
realized that I could see quite an intricate system of fine clefts, in addition to 
the main cleft seen by Elger. 

As the main cleft approached H from the north, it turned suddenly south-east 
and by-passed H; it was then joined by another cleft from Lohse and continued south 
to a small craterlet marked 12 by Wilkins. I could no+ trace it any further. A 
short cleft, however, was seen running south from the wall of H, but this soon faded 
out, only a faint streak continuing south. 

To the west of H, I saw a thin cleft running from the surrounding of Smith to a 
minute craterlet, marked 13 by Wilkins; the cleft then continued south for a short 
distance and faded out, but as before a faint streak was detected running south. 
Another cleft was seen joining Wilkins' 1 to the well of Vendelinus. 

Finally, I found an extremely fine cleft running from H to the north-west to 
the wall. 

All these clefts were seen quite clearly in moments of almost perfect seeing, 
and could not, I am certain, be due to ridges or shallow valleys. I have exaggera-
ted all clefts to make them quite clear. Figure 28 shows the detail described above. 

It should be mentioned that Vendelinus has given rise to considerable controversy 
here in the British Isles. Originally, a cleft was seen running continuously from 
H to L, by Goodacre, Elger and others. More recently however, Wilkins and Barker 
have disputed the existence of this cleft and it was almost settled that it did not 
exist. As described above, I have now found this cleft again, but in a different 
form than did Goodacre, Elger, Wilkins or Barker: I can say no more. I leave 
readers to draw their own conclusions. 

Postscript by Editor. Mr. Bestwick hopes to organize British observers to make 
a concentrated, cooperative effort to solve these puzzles about the Vendelinus clefts. 
After all, if we cannot agree about relatively large features in a well-known forma-
tion like Vendelinus, we can hardly hope to agree on the small details which are often 
being "discovered", such as the very controversial O'Neill Bridge. It would be ex-
cellent if American lunarians also could make a concerted effort to observe Vende-
linus. At Mr. Bestwick's suggestion the Editor lists the following dates on which 
the solar lighting will be suitable for this purpose in the United States: 
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Sept. 11, 2 A.M. 

Sept. 26, 7 - 11 P.M. 307 - 309 

Oct. 9, 9 P.M. - 	107 - 109 
Oct. 10, 1 A.M. 

Oct. 25, 7 - 11 P.M. 	301 - 303 

Nov. 8, 11 P.M. -
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Date and Time (U.T.)  

1957 Aug. 12, 3h  - 7h  

Aug. 28, lh  - 5h  

Sept. 11, 3h - 7h  

Sept. 27, 0h - 4h  

Oct. 10, 2
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 - 6h  

Oct. 26, 0h - 4h 
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45 
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Date and Time (U.T.J 	Date and Time_ip).S.T.) 	Approx., Colonzitude 

1957 Nov. 24, 23h  - Nov. 24, 6 - 10 P.M. 305°  - 	307°  
Nov. 25, 	3h  

Dec. 9 	2h  - 6h Dec. 8 	9 P.M. 117 11; 
Dec. 9 	1 A.M.. 

Dec. 24 	2 h,'I  
Dec. 25, 	2 

Dec. 24, 5 	9 P.M, 310 31:"? 

Of course, observations outside these time limits will still be very welcome. 
However, we urge observers to make special efforts to study Vendelinus between the 
time limits given above so that the cooperative study may be as fruitful as possible. 

Mr. Bestwick's address is Iddesleigh, Hartington St Leek, Staffs., England. 

AURORA OBSERVERS WANTou 

by Franklin Loehde 

In writing this note I feel I am sailing into foreign waters; however, during 
the International Geophysical Year all the branches of science will unite in an effort 
to solve the "earthy" problems. One of the "earthy" problems is the study of the 
Northern Lights. The I. G. Y. program for North America has set up an extensive belt 
of observers relatively near the zone of maximum auroral frequency in north centre. 
Canada. Unfortunately, during great auroral outbursts such as that one of March 
and 2 of this year, the greatest southern extension is often unobserved, or at least 
not reported as desired. With solar activity as high as it is (actually higher than 
at any other time in recorded solar observing history), such displays will occur at 
more frequent intervals and that is why you are needed for the I. G. Y. period. 

In addition to its cooperation with Dr. C 	Gartlein, Auroral Supervisor for 
the United States, and Dr. P. M. Millman of the National Research Council of Canada, 
the Edmonton Centre of the R.A.S.C. has also devised both an elementary and advanced 
system for recording aurorae. The elementary system would be ideal for southerr 
points as little experience is needed. 

Unfortunately in Edmonton (Latitude 53°32') and other northern points twilight 
is a very serious problem during the summer months, and therefore darker skies 

farther south may expose an aurora which would otherwise be undetected. Such an 
observation would be invaluable in filling the gaps of the I. G. Y. program and twi-
light-stricken stations. The work is very light and is certainly repaid if an auror-
al display slithers over your horizon. 

If you feel you can aid us in any way, by all means send me a line and I will 
send the simple instructions and forms. Please write to: 

Franklin Loehde, 11542 - 65 Street, Edmonton, Alberta. Canada, 

VENUS FROM SUPERIOR  CONJUNCTION, 

THROUGH SUPERIOR  CONJUNCTION, lc?'77  

by James On Bartlett, 

A total of 339 observations were received, of which 74 were mach in 1954; 27 sr 
1955; 237 in 1956: and 1 in 1957. We are much indebted to the following oOserver,i 
for their valuable contributior7: 

Date and Time (U.T,1 	Date and Time_IT).S.T.) 	Amorox,.ColonEltude 
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AURORA OBSERVERS WANTLD 
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In writing this note I feel I am sailing into foreign waters; however, during 
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the United States, and Dr. P. M. Millman of the National Research Council of Canada, 
the Edmonton Centre of the R.A.S.C. has also devised both an elementary and advanced 
system for recording aurorae. The elementary system would be ideal for southerr 
points as little experience is needed. 

Unfortunately in Edmonton (Latitude 53°32') and other northern points twilight 
is a very serious problem during the summer months, and therefore darker skies 

farther south may expose an aurora which would otherwise be undetected. Such an 
observation would be invaluable in filling the gaps of the I. G. Y. program and twi-
light-stricken stations. The work is very light and is certainly repaid if an auror-
al display slithers over your horizon. 

If you feel you can aid us in any way, by all means send me a line and I will 
send the simple instructions and forms. Please write to: 

Franklin Loehde, 11542 - 65 Street, Edmonton, Alberta. Canada. 

VENUS FROM SUPERIOR CONJUNCTION, 

THROUGH SUPERIOR CONJUNCTION, 1c?77  

by James On Bartlett, 

A total of 339 observations were received, of which 74 were made in 1954; 27 sr  
1955; 237 in 1956; and 1 in 1957. We are much indebted to the following observer,i 
for their valuable contributior. 
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SOI.E PHOTOGRAPHIC EVIDENCE FOR 

AN APPARENT LUNAR SURFACE OBSCURATION 

The attention of all serious students of the moon is earnestly directed to an 
article "A Suspected Partial Obscuration of the Floor of Alphonsus" on pg. 158 of 
Publications of the Astronomical Society of the Pacific, for Apri1,1957 (Vol. 69, No. 
407). The author is Dr. Dinsmore Alter, the Director of the Griffith Observatory 
and Planetarium in Los Angeles. Since April, 1954, Dr. Alter has been engaged upon 
a photographic study of the moon with the Mount Wilson 60-inch reflector. Plates 
are taken in pairs, a blue-violet photograph and an infrared one being quickly alter-
nated. Any lunar atmospheric effects should cause much greater scattering in blue-
violet than in infrared so that the detail thus veiled would be fainter and more 
difficult on the blue-violet photographs. Such effects would be most noticeable, 
Dr. Alter points out, under very low solar lighting because although the possible 
lunar atmospheric scattering varies little with the altitude of the sun, the lighting 
of a crater floor decreases very rapidly with the approach of the sun to the horizon. 

Four pnirs of plates were secured under unusually favorable atmo9herie condi-
tions

°, 
 on October 26, 1956 between 12" Om  and 13' 16m, U.T.polong.: 177.0 - 177.o. Two 

of these pairs are reproduced here as Figures 46 to 49. Careful comparison should 
be made between Figure 46 (blue-violet) and 47 (infrared) and also between Figure 48 
(blue-violet) and 49 (infrared). We attempt to publish here only those parts of the 
original plates which show the floors of the craters Alphonsus and Arzachel. Alphon-
sus is the left and larger of the two. Attention should be especially directed to 
the west (upper) sections of the two floors. To quote from Dr. Alter's article: 

"In each of these craters the infrared reveals a rill in the western side of the 
floor 	 In Arzachel this rill shows plainly in all eight photographs. In 
the crater Alphonsus the result is different. There each blue photograph shows 
much less detail than can be seen in its infrared mate . . . . 	For some reason the 
blue-violet photographs lose more detail in the west side of the floor of Alphonsus 
than they do in the floor of Arzachel. This is not true of the infrared ones." 

The most obvious interpretation of such an anomaly is certainly some kind of 
lunar atmospheric obscuration. With commendable conservatism, however, Dr. Alter 
also suggests several other possibilities and concludes only that this lunar area 
merits a more intense search when near the terminator. This conclusion we can only 
most heartily endorse. 

Lunar visual observers, including some of considerable skill and experience, have 
frequently reported apparent temporary obscurations of familiar details. Never before, 
however, to the Editor's knowledge, has anyone produced photograuhic evidence of such 
effects. It is hardly necessary to say that more photographic evidence of this kind 
would be a most valuable contribution to lunar science, and perhaps a few of our best-
equipped members would like to undertake such an investigation. The floor of Plato 
would appear to be a splendid subject for such a study, bearing in mind the numerous 
reports by eminent visual observers of low-sun apparent obscurations of the floor 
craterlets. 

We express our thanks to Dr. Alter and to the Astronomical Society of the 
Pacific for their caperation in making this article possible, including the use of 
the accompanying photographs. 

BOOK REVIEWS 

The Sun,by Giorgio Abetti. Macmillan Co., N. Y. English translation. 
336 pages. Illustrated. 	 $12  00 

Reviewed by Victor W. Kiln& 

At Florence, Italy, once the home of Galileo, first to turn a telescope on 
the Sun, is a modern well equipped solar tower located on the ground of the 
Arcetri Observatory where Prof. Giorgio Abetti has made many important astronomical 
contributions. Chiefly his researches have been in the field of spectroscopic 
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the west (upper) sections of the two floors. To quote from Dr. Alter's article: 

"In each of these craters the infrared reveals a rill in the western side of the 
floor. . . . . In Arzachel this rill shows plainly in all eight photographs. In 
the crater Alphonsus the result is different. There each blue photograph shows 
much less detail than can be seen in its infrared mate . . . . 	For some reason the 
blue-violet photographs lose more detail in the west side of the floor of Alphonsus 
than they do in the floor of Arzachel. This is not true of the infrared ones." 

The most obvious interpretation of such an anomaly is certainly some kind of 
lunar atmospheric obscuration. With commendable conservatism, however, Dr. Alter 
also suggests several other possibilities and concludes only that this lunar area 
merits a more intense search when near the terminator. This conclusion we can only 
most heartily endorse. 

Lunar visual observers, including some of considerable skill and experience, have 
frequently reported apparent temporary obscurations of familiar details. Never before, 
however, to the Editor's knowledge, has anyone produced photographic evidence of such 
effects. It is hardly necessary to say that more photographic evidence of this kind 
would be a most valuable contribution to lunar science, and perhaps a few of our best-
equipped members would like to undertake such an investigation. The floor of Plato 
would appear to be a splendid subject for such a study, bearing in mind the numerous 
reports by eminent visual observers of low-sun apparent obscurations of the floor 
craterlets. 

We express our thanks to Dr. Alter and to the Astronomical Society of the 
Pacific for their cooperation in making this article possible, including the use of 
the accompanying photographs. 

BOOK REVIEWS 

The Sun,by Giorgio Abetti. Macmillan Co., N. Y. English translation. 
336 pages. Illustrated. 	 $12  00 

Reviewed by Victor W. Killick 

At Florence, Italy, once the home of Galileo, first to turn a telescope on 
the Sun, is a modern well equipped solar tower located on the ground of the 
Arcetri Observatory where Prof. Giorgio Abetti has made many important astronomical 
contributions. Chiefly his researches have been in the field of spectroscopic 
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n•.,1111•.• Figure 46. 
Photograph by Dinsmore Alter with Mt. Wilson 60-inch Reflector of 
Alphonsus-arzachel Region on Moon. Blue - Violet, Kodak Spectroscopic 
Plate II - O. October 26, 1956, 12h  dm, U.T. Colong. 17790. Expo-
sure O!25. Development for Five Minutes in D 19. Lunar South at Right, 
West at Top. 

Figure 47. 
Photograph by Dinsmore Alter with Mt. Wilson 60-inch Reflector of 
Alphonsus-Arzachel Region on,  Noon. Infrared, Kodak Spectroscopic Plate 
I - N. October 26, 1956, 12" 2m, U.T. Colong. 177?0. Exposure 1520. 
Development for Five Minutes in D 19. Lunar South at Right, West at Top. 
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Figure 4S. 
Photograph by Dinsmore Alter with Mt. Wilson 60-inch Reflector of 
Alghonsus-Arzachel Region on Moon. Blue-Violet. October 26, 1956, 13

h 

14 U.T. Colong. 177.6. Other Data as in Figure 46. 

Figure 49. 
Photograph by Dinsmore Alter with Mt. Wilson 60-inch Reflector or 
Alphonsus-Arzachel Region on Moon. Infrared, October 26, 1956, 13h 16m, 
U.T. Colong. 177°6. Other Data as in Figure 47. 

Figure 48. 
Photograph by Dinsmore Alter with Mt. Wilson 60-inch Reflector of 
AlEhonsus-Arzachel Region on Moon. Blue-Violet. October 26, 1956, 13

h 

14 U.T. Colong. 177.6. Other Data as in Figure 46. 

Figure 49. 
Photograph by Dinsmore Alter with Mt. Wilson 60-inch Reflector or 
Alphonsus-Arzachel Region on Moon. Infrared, October 26, 1956, 13h 16m, 
U.T. Colong. 177°6. Other Data as in Figure 47. 
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planetary origin is wholly circumstantial and thus all inconclusive, in the opinion 
of a panel of scientists chosen to evaluate Blue Book's findings. For exanple, 
there are apparently still no really reliable positions, velocities, and sizes for 
a single sighting, in spite of several ambitious plans in this direction reported 
by the author. 

This book is very well written and trill be rewarding to all persons with any 
interest in this subject. 

SEARCH FOR SMALL SATELLITE'S OF THE MOON 
DURING THE TOTAL LUNAR ECLIPSE OF NOVENBER lg, 1956  

by Clyde W. Tombaugh 

There is no way of knowing how many visual searches for satellites of the moon 
have been attempted. Some observers do not report such efforts when results are 
negative. Others may have felt that their efforts were too sporadic. However, the 
methods of visual searching must be extremely limited - either in sky area, or in 
stellar magnitude because of the large number of stars that must be checked for 
satellite motion, which is the only feasible criterion of identity. 

The best strategy is to photograph the sky area around the moon during a lunar 
total eclipse. Since the moon can gravitationally hold a satellite out to a dis-
tance of about 37,000 miles according to W. H. Pickering, equal to 9 degrees,a wide-field 
camera is a necessity. The relatively short time of totality (seldom much over an 
hour) does not permit taking photographs at various rates of driving to reduce dilu-
tion effects from trailing. It is better to guide the instrument on some bright 
crater-spot on the moon so as to favor the elongation sectors for all luni-centric 
distances. 

The reader is referred to pages 7 - 11 of the January-February, 1956, issue of 
Tie_ Strolling Astronomer, Vol. 10, Numbers 1 and 2, in which Mr. Baum has an informa-
tive article,"A Meteoritic Satellite to the Moon". Of particular interest is an 
account of the earlier search attempts. Apparently, Barnard's search at the Lick 
Observatory with a 6-inch Willard lens during the total lunar eclipse on September 3, 
1895 was the most exhaustive one prior to the November, 1956 eclipse. E. C. Picker-
ing's search in 1888 extended to the 10th magnitude, and Barnard's in 1895 extended 
to the 12th magnitude. Since the telescope was manually guided on the moon (at 
least for the latter) the plates would have favored the"greatest-elongation" sector 
on each side of the moon where the motion of any satellites would be in the line of 
sight and thus yield point images. The other sectors would have inevitably been 
subjected to dilution losses from appreciable trailing. Not knowing Barnard's plate 
speed nor the focal ratio of his instrument, I am uncertain as to which sectors the 
12th magnitude limit applies. 

Since the umbra' shadow is scarcely 	degrees across, and the penumbral extends 
to only one half degree beyond the umbra, a search for satellites in full illumination 
by the sun can be made to within about 2500 miles of the moon's surface when the moon 
is near the edge of the umbra and allowing for several minutes of time exposure. It 
is even worthwhile to search to within 1000 miles of the moon's surface where the par-
tial solar illumination would amount to 50 per cent at beginning and ending of totality. 
The probability of a lunar satellite lying within the Earth's shadow during lunar 
eclipse decreases with increasing lull-centric distance. 

Messrs. C. W. Tombaugh, B. A. Smith and C. F. Capen,Jr. made a special trip from 
Las Cruces, New Mexico, to Flagstaff, Arizona to take photographs of the sky area 
around the moon during the total lunar eclipse on November 18, 1956. Through the 
kind permission of the Lowell Observatory, three of their most suitable instruments 
were used, namely: (1) the 13-inch Lawrence Lowell Telescope f 5.2, (which I used in 
finding Pluto in 1930) (2) the 5-inch Cogshall camera, f 4.5, and (3) the 8- - 12k inch 
Lower Schmidt, f 1.6. 

Prior to the eclipse, Smith borrowed certain equipment from New Mexico College 
of A. and M. . to assemble a very sensitive sky photometer which he attached to a 
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portable 5-inch reflecting telescope. One morning a few days before the eclipse, 
this apparatus was calibrated for "saturation" exposure with Eastman 103a-0 test 
plates taken with the 13-inch and 5-inch instruments on the Praesepe cluster. 

The evening of the eclipse was cloudy to within one hour of totality. With 
the hope that the clouds would disperse in time to observe totality, the plate-
holders were loaded and the Wescopes were made ready. Thanks to a clouded Frth's 
periphery, the usual reddish light was almost completely blocked off, causing a 
"dark eclipse" and a very dark sky, sufficient to prolong exposures to one magnitude 
fainter than usual. 

The eclipse was almost too dark, for during the second plate exposure, Proclus 
near the west limb became so faint that Nr. Smith was able to guide on it only with 
extreme difficulty. During the third and fourth plate exposures, guiding was shifted 
to the brightest crater-spot near the east limb, Aristarchus, which by that time had 
emerged out of the darkest part of the umbra. 

The photographs turned out to be of excellent quality. Tombaugh and Smith ob-
tained three 14 x 17 inch plates with the 13-inch and four 8 x 10 inch plates with 
the 5-inch Cogshall camera. Capen obtained 18 flans with the Schmidt in another 
dome nearby. Because of the fast focal ratio of the latter, the longest exposures 
were limited to two minutes, and reached into the 14th magnitude for point images. 
The plates taken with the 5-inch Cogshall camera reached to magnitude 15i, and each 
plate covered almost the entire sky area in which the moon could hold a satellite. 
The 13-inch reached to magnitude 172 for point images, but the greater scale limited 
the field to six degrees on each side of the moon. 

Point images of any possible lunar satellites would be obtained in the greatest-
elongation sector on each side of the moon for all luni-centric distances. The 
plates taken with the 13-inch cover a luni-centric distance of 24,000 miles to each 
side of the moon. But, there is some loss in magnitude near the edges of the plates, 
so that the most effective reach, namely magnitude 172, extends to about 20,000 miles, 
The point image sectors are only 3 degrees wide, or a total of 6 degrees out of the 
360 degree circumference. Thus only a small amount of satellite space was explored 
to the faintest limit capable of detecting a satellite 15 feet in diameter with an 
albedo of 7 per cent. The 5-inch Cogshall camera plates cover 20 degrees of the cir- 
cumference without trailing loss to its limiting magnitude, namely 	When one 
computes and plots the trailing losses, each magnitude contour sector takes on a form 
resembling that of the German Cross; the lesser luni-centric distances are not so wide 
because of more rapid revolutionary motion. The sectors in front of and behind the 
moon are the worst because the motion would be broadside to our view and would amount 
to 4 and 5 magnitudes loss for the 5-inch and 13-inch instruments, respectively. 
Thus, the magnitude limits are 11 and 12, respectively. Fortunately, these do not 
extend very far to each side of the penumbral shadow and vanish altogether at 15,000 
and 20,000 miles, respectively. The next worst sectors occupy over half the volume 
of satellite space, in which the limit of detectable satellites is magnitude 12 and 
13 for the 5-inch and 13-inch plates, respectively. 	It is interesting to note that 
the 13-inch plates were one magnitude ahead of the 5-inch, in spite of the 13-inch 
scale being nearly 3 times greater and hence three times more sensitive to trailing. 
It should be remembered that trailing is essentially one-dimensional, Whereas aper- 
ture area increases.as the square. 	Luckily, the 5-inch plates covered the sec- 
tors to magnitude 13 which lay Ifeyond the edge of the 13-inch plates. Thus, practi-
cally all of lunar satellite space, except for the relatively small sectors in front 
of and behind the moon, was explored down tc the 13th magnitude, which means a dia-
meter for possible satellites of 100 feet, if the albedo is assumed to be 7 per vent. 
Sectors nearer "greatest-elongation" were explored to progressively fainter limits -
from 100 to 15 feet diameter, depending on the trailing loss which decreases toware, 
greatest-elongation. 

One always runs into a host of spurious suspects near the threshold limit of 
photographs. Over 500 lunar satellite suspects were marked, and much painstaking 
work was required to check them against the other plates. No "off-set" technique 
was used with the eclipse photographs because it seemed better to reach to a fainter 
magnitude instead of dividing the light intc two images, since there were several 
plates to check ead suspect. 	To date, =lunar satellite suspects have been satis- 
factorily confirmed, 

.11 

6" 

portable 5-inch reflecting telescope. One morning a few days before the eclipse, 
this apparatus was calibrated for "saturation" exposure with Eastman 103a-0 test 
plates taken with the 13-inch and 5-inch instruments on the Praesepe cluster. 

The evening of the eclipse was cloudy to within one hour of totality. With 
the hope that the clouds would disperse in time to observe totality, the plate-
holders were loaded and the tdescopes were made ready. Thanks to a clouded Earth's 
periphery, the usual reddish light was almost completely blocked off, causing a 
"dark eclipse" and a very dark sky, sufficient to prolong exposures to one magnitude 
fainter than usual. 

The eclipse was almost too dark, for during the second plate exposure, Proclus 
near the west limb became so faint that Nr. Smith was able to guide on it only with 
extreme difficulty. During the third and fourth plate exposures, guiding was shifted 
to the brightest crater-spot near the east limb, Aristarchus, which by that time had 
emerged out of the darkest part of the umbra. 

The photographs turned out to be of excellent quality. Tombaugh and Smith ob-
tained three 14 x 17 inch plates with the 13-inch and four 8 x 10 inch plates with 
the 5-inch Cogshall camera. Capen obtained 18 films with the Schmidt in another 
dome nearby. Because of the fast focal ratio of the latter, the longest exposures 
were limited to two minutes, and reached into the 14th magnitude for point images. 
The plates taken with the 5-inch Cogshall camera reached to magnitude 15i, and each 
plate covered almost the entire sky area in which the moon could hold a satellite. 
The 13-inch reached to magnitude 172 for point images, but the greater scale limited 
the field to six degrees on each side of the moon. 

Point images of any possible lunar satellites would be obtained in the greatest-
elongation sector on each side of the moon for all luni-centric distances. The 
plates taken with the 13-inch cover a luni-centric distance of 24,000 miles to each 
side of the moon. But, there is some loss in magnitude near the edges of the plates, 
so that the most effective reach, namely.magnitude 172, extends to about 20,000 miles. 
The point image sectors are only 3 degrees wide, or a total of 6 degrees out of the 
360 degree circumference. Thus only a small amount of satellite space was explored 
to the faintest limit capable of detecting a satellite 15 feet in diameter with an 
albedo of 7 per cent. The 5-inch Cogshall camera plates cover 20 degrees of the cir-
cumference without trailing loss to its limiting magnitude, namely 15. When one 
computes and plots the trailing losses, each magnitude contour sector takes on a form 
resembling that of the German Cross; the lesser luni-centric distances are not so wide 
because of more rapid revolutionary motion. The sectors in front of and behind the 
moon are the worst because the motion would be broadside to our view and would amount 
to 4 and 5 magnitudes loss for the 5-inch and 13-inch instruments, respectively. 
Thus, the magnitude limits are 11 and 12, respectively. Fortunately, these do not 
extend very far to each side of the penumbral shadow and vanish altogether at 15,000 
and 20,000 miles, respectively. The next worst sectors occupy over half the volume 
of satellite space, in which the limit of detectable satellites is magnitude 12 and 
13 for the 5-inch and 13-inch plates, respectively. It is interesting to note that 
the 13-inch plates were one magnitude ahead of the 5-inch, in spite of the 13-inch 
scale being nearly 3 times greater and hence three times more sensitive to trailing. 
It should be remembered that trailine is essentially one-dimensional, whereas aper- 
ture area increases.as the square. 	Luckily, the 5-inch plates covered the sec- 
tors to magnitude 13 which lay Ifeyond the edge of the 13-inch plates. Thus, practi-
cally all of lunar satellite space, except for the relatively small sectors in front 
of and behind the moon, was explored down tc the 13th magnitude, which means a dia-
meter for possible satellites of 100 feet, if the albedo is assumed to be 7 per vent. 
Sectors nearer "greatest-elongation" were explored to progressively fainter limits -
from 100 to 15 feet diameter, depending on the trailing loss which decreases toward 
greatest-elongation. 

One always runs into a host of spurious suspects near the threshold limit of 
photographs. Over 500 lunar satellite suspects were marked, and much painstaking 
work was required to check them against the other plates. No "off-set" technique 
was used with the eclipse photographs because it seemed better to reach to a fainter 
magnitude instead of dividing the light intc two images, since there were several 
plates to check ead suspect. 	To date, =lunar satellite suspects have been satis- 
factorily confirmed, 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



• 

Figure 50. 
Portion of the Second 8 x 10 Plate Taken with the Lowell Observatory 5-Inch Cogshall 
Camera during the Total lunar Eclipse on November 18, 1956, Exposure Time 15 Minutes. 
Note the Pleiades a Few Degrees North of the Noon. 
Refer to Text in Article by Clyde W. Tombaugh in This Issue. 
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Thus, a very substantial gain has been made in the search for lunar satellites. 
But, a greater photographic gain could be made with a large, fast focal-ratio Schmidt 
telescope during total eclipses of the moon in the future. Several repeated attempts 
will be necessary to eliminate the possibility of lunar satellites lying within the 
Earth's shadow cone during eclipse events. 

The opportunity exists for visual searches around first and third quarter phases 
of the moon, when one may look for moving points of light just beyond the moon's 
terminator. At such times, the moon is not flooding the sky with light too badly, 
yet the solar illumination on a possible satellite is sufficient to bring it within 
2 stellar magnitudes of the maximum possible brightness. In observing, the sunlit 
portion of the moon should of course, be displaced from the actual field of view. 
There are possibilities with a 12-inch aperture out to a luni-centric distance of 
3,000 miles, where the broadside motion would range from 55 to 30 seconds of arc per 
minute. But for luni-centric distances greater than 3,000 miles, a 24-inch would be 
required to beat the photographic limit to date; and the broadside motion would range 
from 30 to 10 seconds of arc per minute. Although, the latter is too slow to detect 
readily, any star-like object seen against the dark background of the unilluninated 
moon should exhibit an appreciable shift in a minute's time. The relatively slow 
motions of possible lunar satellites would help to distinguish such bodies from lunar 
meteors. One should be on the lookout for possible retrograde motions, also. 

It would be hopeless to conduct such a visual search beyond the edge of the moon 
over areas greater than a one degree patch because of the great number of faint stars. 

If anyone should conduct such visual searching, the time and circumstances (both 
instrumental and meteorological) should be reported to the author in order to assess 
a statistical coverage at this address: 636 S. Alameda Blvd., Las Cruces, New Mexico. 

The existence of such objects may be negative, but we need the assurance of 
observational evidence because it involves the safety of moon rockets in the near 
future and it could prevent mis-identification in following them in their trajectories, 
or orbits. 

The above described search for lunar satellites was supported by the Office of 
Ordnance Research of the U. S. Army, as a portion of a larger project to ascertain 
the content of satellite space. 

THE TOTAL LUNAR ECLIPSE ON NOVEMBER 18, 1956 

by Walter H. Haas 

Introduction. Let us first remind ourselves of the circumstances of this 
eclipse: 

Moon enters penumbra ... 1956, Nov. 18, 41  Om, U.T. 
Moon enters umbra 	 5 3m, U.T. 
Total eclipse begins 	 e 8m, U.T. 
Middle of eclipse 	 6:! 48m  U.T. 
Total eclipse ends 	 7h  27m, U.T. 
Moon leaves umbra 	 8h  33m, U.T. 
Moon leaves penumbra 	 9h 35m,  U.T. 

It will be noted that the eclipse was fairly long, totality lasting for 1 hr., 
19 mins. and that it occurred with the moon high in the sky in the United States. 

Visibility of Penumbra. Mr. Franklin Kosdqn of ButtoRwiliow, Calif. found the 
penumbral shadow easily visible in a 10-inch reflector at 4 43 , U.T. J. Russell 
Smith of Eagle Pass, Texas photographed a distinct penumbral darkening at 4" 25m  
with an 8-inch reflector and suspected penumbra in his 2-inch finder at 4h  15m. 

Color and Brightness of Eclipsed Moon. The photographic studies of this 
eclipse by Mr. Clyde W. Tombaugh and his co-workers at the Lowell Observatory (see 
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Color and Brightness of Eclipsed Moon. The photographic studies of this 
eclipse by Pr. Clyde W. Tombaugh and his co-workers at the Lowell Observatory (see 
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previous article) would appear to establish that this eclipse was an unusually dark 
one. Mr. Kosdon estimated thehstellar magnitude to be - 4 at 6 7 m (beginning 
of totality), - 1.5 to - 2 at 6 51m  (near middle of totality), and - 3.5 at 7 27m  
(end of totality). Once or twice I found the totally eclipsed moon to be far 
brighter than Sirius and thus perhaps - 3 or - 4 in stellar magnitude, but at un-
specified times. My impression, apparently shared by J. Russell Smith, was that 
the eclipse was rather average, neither the brightest nor the darkest of those I have 
so far seen. 

Franklin Kosdon in a 10-inch reflector, and with very goodhseeing, found the 
interior parts of the umbral shadow to have a copper hue. At 6 4m, just before 
totality, he remarkd "ellow-gray part of umbra near western limb about 5 minutes 
in width"; and at 7 30m, just after totality, the yellow gray part near the eastern 
limb was also about 5 minutes wide. Using a 12.5-inch reflector at 101X, average 
seeing but very good transparency, I found the umbra yellow in its outer portions 
verging into a light red farther from the edge of the umbra and then into a darker 
red closer to the center of the umbra. The yellow outer border moved from the north-
west limb through lunar north to the northeast limb during the course of totality. 
Jack Eastman of Manhattan Beach, Calif. found the moon a definite orange during to-
tality, and another observer described it as "the color of dried blood." 

Lunar Meteor Searches. A total lunar eclipse affords an unusual opportunity 
to search both for possible lunar meteors and for possible lunar meteoritic impact-
flares. Only when the light of the moon is thus dimmed can observers over almost 
half of the earth simultaneously search for these phenomena. A number of observers 
in the United States and Canada made such searches on November 18, 1956. What 
follows here is based upon the report of Mr. Robert M. Adams, our Lunar Meteor Search 
Recorder, supplemented in some places by later information. 

The following people sent in reports: 

Observer 	 Station Telescope 

 

   

James Berg 
Billy J. Ditto 
W. F. Duncan 
Walter H. Haas 
Ian McLennan and others 
Robert Miles 

Paul Nemecek 
L. J. Robinson 
Donald A. Rosenfield 
J. A. Westphal 

The following people 
clouded out: 

Dyer, Ind. 
Memphis, Tenn. 
Galveston, Texas 
Las Cruces, N. Mex. 
Edmonton, Alberta 
Woodland, Calif. 

Whittier, Calif. 
Sylmar, Calif. 
Chicago, Illinois 
Tulsa, Okla. 

wrote that they were 

4-inch refl., 48X 
2-inch refr., 30X 
6-inch refl., 75X 
12.5-inch refl., 101X 

12-inch refl. 

12-inch refl., 60X 

6-inch refr., 45X 

6-inch refl., 90X 

80-mm. refr., 30X 

12.5-inch refl. 
10-inch refl. 
3-inch refr., 10X 
8-inch refl., 51X 

all prepared to observe but were 

Montreal Centre 
	

Montreal, Quebec 
1. Tom Noseworthy and 

Robert Venor 

2. Katherine Zorgo, Dorothy 
Yane and Ted /.orria 

3. S. Sundeil and E. Damson 

4. M. MacKensie and 
I. K. Williamson 

Clinton B. Ford, Suffield, Conn.; Lyle T. Johnson,. Welcome, Md.; G. H. Johnstone, 
Albuquerque, N. Mex.; Jerome Kaltenhawer, Lindstrom, Minn.; and Eugene Spiess, 
Manchester, Conn. 

Mr. Berg reports seeing a "lunar" meteor at 6h  7m, U.T. It originated at a 
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point near the eastern wall of Cleomedes, travelled northwestward past the northern 
edge of Burckhardt, and disappeared near the south wall of Bernoulli 	The duration 
was about one second, color was white, and seeing was fair. 

Mr. Ditto reports a very bright flash of light easily visible with the naked eye 
at 6h am, U.T. near -fte crater WilteIm I. He states that he saw a faint flash of 
light near the crater Hevelius at 6 24m. h  Both lights were termed gold in color. 
He also reports a brilliant red flash at 6 37m  near the Carpathian Mountains. The 
duration of each of these events was approximately 1.5 seconds, and all were station-
ary on the lunar surface. 

Mr. Duncan reported two flashes. tb 6h 33m, U.T. there was a possible dim 
flash northeast of Aristarchus, and at 6" 42m  there was a white medium flash close 
to the south wall of Gassendi. 

I observed from 6h 10
m 
to 7h  25/1/. Seeing was 4 to 5 on a scale of 0 to 10, 

with 10 best; and transparency was 5 on a scale of 1 to 5, with 5 best. There 
were a few interruptions, and the total observing-time was 67 minutes. The esti-
mated limiting stellar magnitude for lunar meteors or impact-flares was 11. I 
found no evidence of lunar meteors or "flashes". 

Mr. Niles observed during totality until 7h  30m. He also reports no evidence 
of lunar meteors. 

Mr. McLennan and his co-workers also had negative results - no less valuable on 
that account. 

The Montreal observers reported negative results except that Mr. Venor saw a 
flash just before totality and before the others on the team had started their 
observations. The time was 5" 59m  42s, U.T • and the observed position was over 
the Doerfel Mountains. Therefore, lir. lIenor's discovery neither confirms nor 
denies the observations of the others. This team, like the one at Edmonton, assidu-
ously observed all during totality. Miss I. K. Williamson submitted the report for 
the Montreal team. 

Mr. Nemecek suspected two faint pinpoints of light east of Messier and Picker-
ing sometime during totality. 

Mr Robinson suspected a streak at 6h  35m, extending from Albategnius and termi-
nating just inside Mare Nubium. In addition, he saw a fairly bright and prolonged 
flash at 5h  le at the crater Wichmann and a "telescopic meteor" at 5h  .1.4-  above the 
northeast portion of the moon. 

Mr. Rosenfield saw a yellow meteor at the,edge of the moon going north. It was 
over and about the length of Mare Smythii at 6" 43m, U.T., plus or minus one minute. 
The duration was perhaps as little as 0.1 seconds, and the abject was very bright in 
a 3-inch telescope. A haze prevented observations after 7". 

Mr Westphal observed from 6h  lom  to 6h  42m  and from 6h  53m  to 6h  5.e. Trans- 
parency was 4 (1 -,5), and seeing was 4 (0 10) 	No flares or "flashes" were seen 
or suspected. 

Mr Adams concludes: "An examination of the observations indicates that there 
were no confirmations. Thgre werehnoiverlapqngs in time or in place. The flares 
that were seen at 6h  33m, 6 35m, 6 37-, and 6"42m  were all in definitely different 
locales so that they cannot be construed as overlapping even though watches may have 
been in error by a minute or two. In all probability the lights that were seen were 
earthly meteors. Earthly meteors are certainly not uncommon, particularly the teles-
copic variety. The writer averages about 15 hours observing for variable stars 
every month spaced over some 10 nights, and thus far this yearCearly December, 19563 
he has seen some 30 telescopic meteors ranging from about 7th magnitude to the 14th. 
The number seems to rise for fainter magnitudes. (These are reported to Dr. Olivier 
of the American Meteor Society,) 

"We hope that out old observers together with our neophytes will continue to send 
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The duration was perhaps as little as 0.1 seconds, and the Abject was very bright in 
a 3-inch telescope. A haze prevented observations after 7". 
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were no confirmations. There werehno_Rverlappings in time or in place. The flares 
that were seen at 6h 33m, 6 35m, 6 37-, and 6" 42m  were all in definitely different 
locales so that they cannot be construed as overlapping even though watches may have 
been in error by a minute or two. In all probability the lights that were seen were 
earthly meteors. Earthly meteors are certainly not uncommon, particularly the teles-
copic variety. The writer averages about 15 hours observing for variable stars 
every month spaced over some 10 nights, and thus far this yearl:early December, 1956 
he has seen some 30 telescopic meteors ranging from about 7th magnitude to the 14th. 
The number seems to rise for fainter magnitudes. - (These are reported to Dr. Olivier 
of the American Meteor Society.,) 

"We hope that out old observers together with our neophytes will continue to send 
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in reports. In case the writer doesn't reply to all correspondence, he will always 
try to have the observations printed in Ihg Strolling Astronomer. Please adhere 
to the schedule as printed on pg. 61 of the nay-June, 1956 issue. Perhaps some of 
you wonder why I steer clear of comments, discussion, etc. It is because I think 
observation should be completely untrammeled by any kind of theory." 

One criticism of the observations must be made. Exact timing, if possible to 
the nearest second, is essential if we are ever to have a valid, duplicate observa-
tion of one of these phenomena. Apparently at thi8 eclipse only I. Venor recorded 
times more accurately than to the nearest minute. 

Other Lunar, Meteor Searches. On June 11, 1957 Mr. John P. Bagby of Evanston, 
Ill. wrote us of a search he had organized for possible lunar meteors during the 
eclipse of November 18, 1956. Thirteen stations were ready to participate in the 
search, eleven had clear skies; and four stations recorded one or more bright objects 
against the moon. Mr. Bagby summarizes the results: 

"Thirty-five objects in all were seen: 9 of these showed a position angle of 
travel, 5 were seen simultaneously by three observers, the prizes went to those with 
lowest power probably because they didn't have to move their eyes much to see most 
of the disc." 

Perhaps the most remarkable results were obtained by Mr. John Mavrogianis and 
four others at Warren, Ohio, using 8 power, 5-degree field monoscopes. Observing 
from 4" Om  to 7h  orn, U.T., theyre wded fully 25 transient luminous objects against 
the moon between 6m 3m  40s  and 7h  18-  50s ! It was evidently at this station that 
five objects were seen simultaneously by three different observers of the team. 
Most of the 25 objects were stationary yellow flashes of about the sixth stellar mag-
nitude. At Cheyenne, Wyoming five bright flash-pints of light-were seen with a 
3-inch refractor at the edge of the moon between 5 35m  and 5 416m, U.T. They were 
white in color and had a stellar magnitude between three and four. Another group 
at Cheyenne with a 3-inch reflector recorded fiEed light, enduring about four sec-
onds, at 5 46m  and a meteor-like object at 7" 50 . At Melvindale, Michigan Mr. 
John Hanowich in a 6-inch reflector recorded three minute flashes in rapid succession 
about a minute before totality began. 

These additional data, for which we thank Mr. Bagby very much, do not appear to 
me to change Mr. Adams' conclusion that a duplicate observation of a lunar meteor or 
impact-flash is still to be made. The 25 Warren, Ohio objects, although in part 
observed in duplicate a:_t that station, must have been largely or wholly somewhere in 
the earth's atmosphere; for sixth magnitude objects would have been very conspicuous 
to those other observers using 6-inch telescopes and larger it such objects had been 
on the moon. The Warren observers merit our praise for the carefulness of their 
timing. Combining these reports of Mr. Bagby's"teams and the others cited earlier, 
we still have no evidence, through a necessary agreement in time and in lunar loca-
tion, that any object was recorded at two different stations. 

Searches ar Possible Eclipse-Caused Changes. Curious changes repeated each 
lunation occur in many lunar regions, as he who will compare near-terminator and 
near-full moon appearances can easily verify. A few bold souls have even thought 
that perhaps here we have evidence of the existence of certain physical changes 
g., the growth and decay of plants or the evaporating of frost) at the surface of 
the moon. The theoretical objections to this interpretation are formidable, but an 
observational test is to see whether the apparently variable areas are affected by 
the rapid and considerable changes of temperature which occur during eclipses of the 
moon. Searches for such possible eclipse-caused changes must be conducted with some 
care, for it is easy to be misled. One telescope at one magnification must be used 
throughout the program, and the observer must be wary of spurious changes caused by 
variations in seeing and transparency. The post-eclipse appearance must be compared 
to the pre-eclipse (normal) appearance and, if possible, also to the appearance in 
other lunations. Control-observations of the areas being watched for possible 
eclipse-caused changes should be attempted both on the night before and on the night 
after the one of the eclipse. It is easy to be misled by spurious effects when the 
area is very close to the edge of the umbra and is thus considerably dimmed. Fin-
ally, the wise observer will compare the size and intensity of areas being watched 
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for poSsible eclipse-caused changes to the size and intensity of selected neighboring 
lunar areas. 

After this lengthy preamble, I must confess that the only observers who have re-
ported looking for possible eclipse-caused changes at this eclipse are Jack Eastman 
and myself. Mr. Eastman speaks of "an anparent change in the dark snots on the floor 
of Arzachel, along with an apparent brightening of the light streak across Mare Sere-
nitatis". (We wonder whether Alphonsus is here meant rather than Arzadhel.) I. 
Eastman gives no further details so that we cannot assess the validity of the reported 
changes. 

i•fy own observations were made with a 12.5-inch reflector at 202X; and after the 
moon had attained a good altitude by 3h, U.T., the sky was very clear, and the seeing 
was fair to fairly good (four to seven on a scale of zero to ten, with ten best). The 
results found with various "variable" lunar areas were as follows: 

1. 
(before 

Alphonsus. The three main,darii areas were the same at 2h  43
m and 5h 2m  

immersion in umbra) and at 8" 14 (after emersion from umbra). 

. The intensity and general appearance of the two main dark areas on 
one near the south wall and the ether west and northwest of the central 
also of the curved dark bad connecting these two areas were obsgrvEd 
carefully from 2 26m  to 9 26m. Atlas was in the umbra from 6 5 

No evidence of change was found. 

3. Eratosthenes. Careful and frequent estimates were made of the intensity of 
a number of dark areas on the floor and walls of this crater. Evidence was found of 
a temporary darkening of a dark area just northwest of the central peaks. To permit 
our readers to weigh this evidence for themselves we shall present in a table the 
observed intensities of the affected area and of three other Eratosthenes dark areas. 
The intensities here given are on a scale of zero (shadows) to ten (very brightest 
marks). The four areas were designated as follows: • A, a small dark area just north-
west of the central peaks of Eratosthenes; B, a dark area just east of the central 
peaks; C, a dark area east of B and in the east central part of the floor; and E, a 
dark area just outside the northeast rim. 	In the table the seeing (S) is on a scale 
of 0 to 10, with 10 best; and the transparency (T) is on a scale of 1 to 5, with 5 
best. 

U.T. 	S 	T 
Intensity 

A 
Intensity Intensity Intensity 

E 

2h  22m  3-4 	4 1.2 2.0 2.2 2.5 

3h  28m 	4 	5 1.0 2.0 2.2 2.5 

4 	32 	5 	5 0.8 2.2 2.2 2.8 

4 	54 	5 	5 0.8 2.2 2.2 2.8 

5 	14 	5 	5 0.5 2.2 2.2 2.8 

5 	26 	5 	5 0.5 2.0 2.0 2.5 

Eratosthenes in umbra from 5h  36m  to 7h  55m. 

7 	57 	5 	5 0.2 2.0 2.0 2.5 

8 	10 	5 	5 0.0 2.0 2.0 2.5 

8 	29 	5 	5 0.2 2.2 2.2 2.8 

8 	49 	4-5 	5 0.8 2.2 2.2 2.8 

9 	5 	5 	5 0.5 2.8 2.8 

2. Atlas 
the floor, the 
mountains, and 
frequently and 
to about 8h  5m. 
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carefully from 2 26m  to 9 26m. Atlas was in the umbra from 6 5 

No evidence of change was found. 

3. Eratosthenes. Careful and frequent estimates were made of the intensity of 
a number of dark areas on the floor and walls of this crater. Evidence was found of 
a temporary darkening of a dark area just northwest of the central peaks. To permit 
our readers to weigh this evidence for themselves we shall present in a table the 
observed intensities of the affected area and of three other Eratosthenes dark areas. 
The intensities here given are on a scale of zero (shadows) to ten (very brightest 
marks). The four areas were designated as follows: .A, a small dark area just north-
west of the central peaks of Eratosthenes; B, a dark area just east of the central 
peaks; C, a dark area east of B and in the east central part of the floor; and E, a 
dark area just outside the northeast rim. In the table the seeing (S) is on a scale 
of 0 to 10, with 10 best; and the transparency (T) is on a scale of 1 to 5, with 5 
best. 

U.T. 	S 
Intensity 
AE  

Intensity Intensity Intensity 

2h  22m  3-4 	4 1.2 2.0 2.2 2.5 

3h  28m 	4 	5 1.0 2.0 2.2 2.5 

4 	32 	5 	5 0.8 2.2 2.2 2.8 

4 	54 	5 	5 0.8 2.2 2.2 2.8 

5 	14 	5 	5 0.5 2.2 2.2 2.8 

5 	26 	5 	5 0.5 2.0 2.0 2.5 

Eratosthenes in umbra from 5h  36m  to 7h  55m. 

7 	57 	5 	5 0.2 2.0 2.0 2.5 

8 	10 	5 	5 0.0 2.0 2.0 2.5 

8 	29 	5 	5 0.2 2.2 2.2 2.8 

8 	49 	4-5 	5 0.8 2.2 2.2 2.8 

9 	5 	5 	5 0.5 2.8 2.8 

2. Atlas 
the floor, the 
mountains, and 
frequently and 
to about  811 5m'  
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Me, 

Intensity 	Intensity 	Intensity 	Intrnsity 
U.T. 	S 	T 	A  

h 
19
m 	6 	5 	0.8 	 2.2 	 2.2 	 2.8 

On November 17, 1956 at 6h  ?1, S 3 and T 5, I mad these estimates: A 1.0, 
B 2.0, C 2.0, and E 2.8. On November 19, 1956 at 5 46m, S 6 and T 5, I made 
these estinRtes: 	1.2, B 2.5, C 2.5, and E 2.2. 

The table indicates that Area A was abnormally dark wtien It emerged from the 
umbra, returning to its pre-immersion intensity by about 8".  49 , almost an hour after 
it left the umbra. Areas B, C, and E show no such effect. Area A was darker soon 
after emersion than the same intervals of time before immersion, with the same seeing 
and transparency; and the November 17 and 19 intensity estimates confirm that the 
darkness during the hour following emersion from the umbral shadow was abnormal. 

4. Grimaldi. 	The intensities of some bright spots, actually all amallhcraker-
lets, along the west edge of Grimaldi werp, caRefully observed from 2h  16m  to 8 26 
Grimaldi was in the umbra from 5h 	to 7" 35 . No changes were found. 

5. Linng. The size and intensity of the white area around this famous crater 
at full moon were carefully compared to,adjficent white spots of similar appearance 
on tp Mare Serenitatis from 2n  7m  to 8n  53 . Linne was in the umbra from 5 50m  
to 	3m. Contrary to results reported at a number of past eclipses, Linng on this 
occasion showed no change. 

6. messier  And W. H. Pickering. These.twin craters were probably the same at 
9h  lm  (after eclipse) as at 2h 40m  (before eclipse). 

7. Plato. The major floor cratprlets (seen as white spots at full moon) were 
probably the same at 211  38m  and at 8/1  lm. 

8. Riccioli. The south tip of the dark area in this walled plain has been 
reported temporarily to lighten nd fade out during several past pc14!,Eses. I found 
it this time to be the same at 4 28 (before immersion) and at 711 	(after emer- 
sion). 

A Pnssible AnomPlous Occultation. Mr. Paul J. Nemepek g Whittier, Calif. 
reports on a curious occultation which he witnessed at 6" 33 U.T. as follows: 
%on occulted fourth stellar magnitude star near Pleiades. Star remained on limb 
about 5 seconds before disappearing behind limb. Star faded slowly away in magni- 
tude as it hovered at limb." 	Nemecek was cbserving with a 12.5-inch reflector 
at 150X (16.3 mm. Erfle ocular) 	He had seeing 6 and transparency 4 on the usual 
scales. Mr. Nemecek also writes of seeing a halo around the star before it dis-
appeared. This observation derives added interest from the fact that Mr. Robert M. 
Adams at Neosho, Missouri during this same eclipse of November 18, 1956, while watch-
ing a star that was ccculted almost tangentiAlly, suspected "a slight depression of 
light intensity just before its disappearance." Ni'. Adams was concentrating upon 
searches for possible lunar meteors and failed to record the stellar magnitude, time 
of occultation, or other data which might perhaps help us decide whether or not he 
and Mr. Nemecek suspected the gradual fading at occultation disappearance with the 
same star. 

Anomalous occultations cf stars by the moon are not extremely rare in the litera-
ture but have often been explained by such things as irregularities at the lunar limb 
or a doubling of the affected star. What is here of great interest is that two wide-
ly separated observers, quite unknown to each other, may fully independently have 
witnessed the same peculiar and quite unexpected appearance with the same star. 
Unfortunately, we cannot be certain that they did observe the same star because of 
the lack of detail in Mr. Adams' report. It should also be menticned that Jack East-
man and others at Manhattan Beach, Calif. timed the occultatiop of "a fifth magnitude 
star", probably the one observed by Mr. Nemecek, to occur at 6-  36m  35s, U.T. They 
mention no anomalies. Mr. Clyde W. Tombaugh and I have examined plates taken by him-
self and his co-workers at the Lowell Observatory during this eclipse (see his article 
in this issue) in an attempt to identify Mr. Nemecek's star. We have identified it 
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On November 17, 1956 at 6h 	S 3 and T 5, I madfi these estimates: A 1.0, 
B 2.0, C 2.0, and E 2.8. On November 19, 1956 at 5 46m, S 6 and T 5, I made 
these estimates: A 1.2, B 2.5, C 2.5, and H 2.2. 

The table indicates that Area A was abnormally dark w,2en ;t emerged from the 
umbra, returning to its pre-immersion intensity by about S-  49 , almost an hour after 
it left the umbra. Areas B, C, and E show no such effect. Area A was darker soon 
after emersion than the same intervals of time before immersion, with the same seeing 
and transparency; and the November 17 and 19 intensity estimates confirm that the 
darkness during the hour following emersion from the umbral shadow was abnormal. 

4. Grimaldi. 	The intensities of some bright spots, actually all smallheraker- 
lets, along the west edge of Grimaldi warp, carefully observed from 2" 16m  to 8 26 
Grimaldi was in the umbra from 5h 	to 7" 35 . No changes were found. 

5. Linng. The size and intensity of the white area around this famous crater 
at full moon were carefully compared to, adjacent white spots of similar appearance 
on the Mare Serenitatis from 211  7m  to 8h  53 . Linng was in the umbra from 5n 54051  
to gn  3m. Contrary to results reported at a number of past eclipses, Linng on this 
occasion showed no change. 

6. Messier  And W. H. Pickering. These.twin craters were probably the same at 
9h  1m  (after eclipse) as at 2h 40m  (before eclipse). 

7. Plato. The major floor cratprlets (seen as white spots at full moon) were 
probably the same at 2h 38m  and at 8 lm. 

8. Riccioli. The south tip of the dark area in this walled plain has been 
reported temporarily to lighten nd fade out during several past eclipses. I found 
it this time to be the same at 4 28 (before immersion) and at 711  42"' (after emer-
sion). 

A Pnssible Anomalous Occultation. Mr. Paul J. Nemepek g Whittier, Calif. 
reports on a curious occultation which he witnessed at 6" 33 , U.T. as follows: 
"Moon occulted fourth stellar magnitude star near Pleiades. Star remained on limb 
about 5 seconds before disappearing behind limb. Star faded slowly away in magni-
tude as it hovered at limb." Mr. Nemecek was observing with a 12.5-inch reflector 
at 150X (16.3 mm. Erfle ocular). He had seeing 6 and transparency 4 on the usual 
scales. Mr. Nemecek also writes of seeing a halo around the star before it dis-
appeared. This observation derives added interest from the fact that Nr. Robert M. 
Adams at Neosho, Missouri during this same eclipse of November 18, 1956, while watch-
ing a star that was occulted almost tangentially, suspected "a slight depression of 
light intensity just before its disappearance." Mr. Adams was concentrating upon 
searches for possible lunar meteors and failed to record the stellar magnitude, time 
of occultation, or other data which might perhaps help us decide whether or not he 
and Mr. Nemecek suspected the gradual fading at occultation disappearance with the 
same star. 

Anomalous occultations cf stars by the moon are not extremely rare in the litera-
ture but have often been explained by such things as irregularities at the lunar limb 
or a doubling of the affected star. What is here of great interest is that two wide-
ly separated observers, quite unknown to each other, may fully independently have 
witnessed the same peculiar and quite unexpected appearance with the same star. 
Unfortunately, we cannot be certain that they did observe the same star because of 
the lack of detail in Mr. Adams' report. It should also be mentioned that Jack East-
man and others at Manhattan Beach, Calif. timed the occultation of "a fifth magnitude 
star", probably the one observed by Mr. Nemecek, to occur at 6-' 36m  355, U.T. They 
mention no anomalies. Mr. Clyde W. Tombaugh and I have examined plates taken by him-
self and his co-workers at the Lowell Observatory during this eclipse (see his article 
in this issue) in an attempt to identify Mr. Nemecek's star. We have identified it 
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as that star on Figure 50 which was occulted during the 15-minute exposure; it lies 
to the left of the moon on this photclraPh and slightly belqw the center. The stel-
lar magnitude, however, is not four nor five but instead seven. 

Photography of Eclipse. Photographs of this eclipse have been kindly contri-
buted by Jack Eastman, J. Russell Smith (8-inch refl.), and Frank Vaughn (10-inch 
refl.). Ir. Vaughn had the most successful results as regards fineness of lunar 
detail on the prints. He was, moreover, specifically attempting to develop a good 
photographic technique for the study of eclipse-caused changes; and we shall hence 
give his results as reported by himself in some detail, hoping that others will 
imitate them at future lunar eclipses. I. Vaughn's work was done with a 10-inch 
reflector of 95 inches focal length, Tri-X Film, and X-500 developer'at Madison, 
Wisconsin. He reports: 

"Tri-X Fm.  This product, using suitable development, apparently has a good 
speed corresponding to A.S.A. 1,000 or more on images of low intensity. Its advan-
tages for lunar and planetary photography are therefore obvious. Its faults (in 
the writer's hands) include (1) a rather narrow exposure range for good contrasts, 
and (2) rather frequently occurring spurious 'markings' on the emulsion as developed 
and fixed. This latter fault is not serious, but suggests caution in interpretation. 
It is thus probably wise to make several exposures of an object, and to make sure 
the negatives selected for study are unencumbered in critical regions by these false 
shadings. They may, of course, often be recognized as such and ignored where they 
do not actually obscure or distort what is being studied. Despite the foregoing, 
Tri-X should be recognized as a valuable addition to the photographer's tools, as it 
will do a job in instances where no other product known to the writer is adequate. 
A 'light' negative gives the best results, with No. 4 or 5 paper (Eastman). As a 
generalization, it may be safely said that in planetary and lunar photography a dense 
negative on Tri-X is not worth printing, as contrasts become very low with any real 
density of the image on the fixed film. 

"Conditions 211 1bl Observations. The pre-eclipse sky in Madison was nearly over-
cast, all pictures being taken as the moon appeared through narrow rifts in the clouds. 
Owing to these conditions, it was not possible to note the exact time for the pre-
eclipse pictures, but all were taken between 3h  Om  U.T. and 4 dm  U.T., and are given 
as 3" 30' U.T. The post-eplipie sky was clear, but with increasing haze, which 
terminated the program at 8' 41 U.T. 

"Schickard Reaion. Photographs at 3h 30m, 711  56
m
, g

h 
3
m
, and .8h- 	U.T. 

The two large floor areas were compared with each other, and with other nearby areas. 
Within limits imposed by the photographs no eclipse-caused effects were noted. It 
will be-well to note here that the photographs are variable in quality (sharpness 
and contrast), and that any conclusions derived from them are similarly variable as 
to reliability. 

"Grimeldi-Riccioli. Photographs at 3h 	7h  3c,tib , to lm, and 8
h 
16m, U.T. 

No effects due to the eclipse are apparent to the writer on a fairly close examination 
of the photographs. It is thought that the pictures are of a good enough quality to 
detect any appreciable fading of the south tip of the Riccioli area, if it existed. 
A note should be made of the nature of the southern tip of the dark Riccioli area, 
which may possibly explain why it can be interpreted as 'fading' under specified con-
ditions. The south tip is not solidly shaded and hence relies for its full visibility 
on at least fair seeing, without too much scattered light (as imposed by haze, for 
example) 	The writer has observed this area to be much blunted by poor visibility 
simply as a result of poor seeing, or haze, and suggests this cause as a possibility 
in explaining the earlier reported shortening of the south tip of the Riccioli area, 
where conditions have worsened from pre- to post-eclipse observation. 

..h "Atlas. Photographs at 3h 30m 0  , 	27m, and 8
h 
 33m. Pre-eclipse photo poor, 

but southwest dark area apparently unaffected in any major respect. Area in north-
west of floor not well enough shown in pre-eclipse photograph to form any useful 
basis of comparison with later pictures. 

"Aristarchus. Photographs at 3h 30m  / 
,h jra , 8

h u 	and 8h  36m. This photo- 

m.• 
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as that star on Figure 50 which was occulted during the 15-minute exposure; it lies 
to the left of the moon on this phetcgraPh and slightly below the center. The stel-
lar magnitude, however, is not four nor five but instead seven. 

Photography of Eclipse. Photographs of this eclipse have been kindly contri-
buted by Jack Eastman, J. Russell Smith (8-inch refl.), and Frank Vaughn (10-inch 
refl.). Ir. Vaughn had the most successful results as regards fineness of lunar 
detail on the prints. He was, moreover, specifically attempting to develop a good 
photographic technique for -One study of eclipse-caused changes; and we shall hence 
give his results as reported by himself in some detail, hoping that others will 
imitate them at future lunar eclipses. Mr. Vaughn's work was done with a 10-inch 
reflector of 95 inches focal length, Tri-X Film, and X-500 developer'at Madison,. 
Wisconsin. He reports: 

"Tri-X Film. This product, using suitable development, apparently has a good 
speed corresponding to A.S.A. 1,000 or more on images of low intensity. Its advan-
tages for lunar and planetary photography are therefore obvious. Its faults (in 
the writer's hands) include (1) a rather narrow exposure range for good contrasts, 
and (2) rather frequently occurring spurious 'markings' on the emulsion as developed 
and fixed. This latter fault is not serious, but suggests caution in interpretation. 
It is thus probably wise to make several exposures of an object, and to make sure 
the negatives selected for study are unencumbered in critical regions by these false 
shadings. They may, of course, often be recognized as such and ignored where they 
do not actually obscure or distort what is being studied. Despite the foregoing, 
Tri-X should be recognized as a valuable addition to the photographer's tools, as it 
will do a job in instances where no other product known to the writer is adequate. 
A 'light' negative gives the best results, with No. 4 or 5 paper (Eastman). As a 
generalization, it may be safely said that in planetary and lunar photography a dense 
negative on Tri-X is not worth printing, as contrasts become very low with any real 
density of the image on the fixed film. 

"Conditions of Iha Observations. The pre-eclipse sky in Madison was nearly over-
cast, all pictures being taken as the moon appeared through narrow rifts in the clouds. 
Owing to these conditions, it was not possible to note the exact time for the pre-
eclipse pictures, but all were taken between 3" dm  U.T. and 4" Om  U.T., and are given 
as 3" 3e U.T. The post-eglipie sky was clear, but with increasing haze, which 
terminated the program at 8 41 U.T. 

"Schickard Region. Photographs at 3h  30m, 711  56m, 8h  3m, and 8h-16m,  U.T. 
The two large floor areas were compared with each other, and with other nearby areas. 
Within limits imposed by the photographs no eclipse-caused effects were noted. It 
will be-well to note here that the photographs are variable in quality (sharpness 
and contrast), and that any conclusions derived from them are similarly variable as 
to reliability. 

"GrimtJdi-Riccioli. Photographs at 3h 30m, 7h  4e, toh  1m, and 8h 16m U.T. 
No effects due to the eclipse are apparent to the writer on a fairly close examination 
of the photographs. It is thought that the pictures are of a good enough quality to 
detect any appreciable fading of the south tip of the Riccioli area, if it existed. 
A note should be made of the nature of the southern tip of the dark Riccioli area, 
which may possibly explain why it can be interpreted as 'fading' under specified con-
ditions. The south tip is not solidly shaded and hence relies for its full visibility 
on at least fair seeing, without too much scattered light (as imposed by haze, for 
example). The writer has observed this area to be much blunted by poor visibility 
simply as a result of poor seeing, or haze, and suggests this cause as a possibility 
in explaining the earlier reported shortening of the south tip of the Riccioli area, 
where conditions have worsened from pre- to post-eclipse observation. 

"Atlas. Photographs at 3h  30m, 8h  e, and 8
h 
 33m. Pre-eclipse photo poor, 

but southwest dark area apparently unaffected in any major respect. Area in north-
west of floor not well enough shown in pre-eclipse photograph to form any useful 
basis of comparison with later pictures. 

"Aristarchns. Photographs at 3h  30m, 
.7h  45m, 8h  41, and 8h  36m. This photo- 
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PHOTOGRAPHS OF SELECTED LUNAR REGIONS DURING TOTAL LUNAR ECLIPSE ON NOVEMBER 
18, 1956 BY FRANK VAUGHN WITH A 10-INCH REFLECTOR. SEE TEXT FOR DETAILS. 

Figurl 51. Schickard. (left). 
3u  30 , U.T. 1/25 sec. 
Figure 52 (right). Schickard 
7h -fm ,0-, U.T. 1/15 sec. 

Figure 33. 
Grimaldi-Riceioli 
311  30, U.T. 1/25 sec. 
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Figure 54. 	 Figure 55. 
Grimaldi-Riccioli. 	 Atlas 
7h 482, U.T. 1/15 sec. 	3h  302, U.T. 1/25 sec. 

Figure 56. 
Atlas 

811  272, U.T. 1/15 sec. 

graphpally difficult crater shows approximately the same aspects at 3h  302, 7h 452' 
and 811  8E, with respect to the two principal wall-bands. The photo made at 8n  36E 
shows some differences from the others, but inasmuch as it is of poorer quality no 
suggestion is made that it represents anything of significance with respect to poss-
ible changes caused by the eclipse. 

"Co elusions 	This eclipse proved satisfactory, partially in showing that 
relatively small telescopes used photographicAlly can be of some value in programs 
involving detail of considerable fineness, but principally in pointing the way for 
improvement in both techniques and programs in future studies. For example, much 
better photographs would have made possible more positive statements in respect of 
some objects, and pictures more extended in time after the eclipse would have been 

PHOTOGRAPHS OF SELECTED LUNAR REGIONS DURING TOTAL LUNAR ECLIPSE ON NOVEMBER 
18, 1956 BY FRANK VAUGHN WITH A 10-INCH REFLECTOR. SEE TEXT FOR DETAILS. 
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3h  30m, U.T. 1/25 sec. 

Figure 56. 
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811  27m, U.T. 1/15 sec. 

graphpally difficult crater shows approximately the same aspects at 31/  30% 7h  45m/ 
and 811  8m, with respect to the two principal wall-bands. The photo made at gh 36m 
shows some differences from the others, but inasmuch as it is of poorer quality no 
suggestion is made that it represents anything of significance with respect to poss-
ible changes caused by the eclipse. 

"Conclusions. This eclipse proved satisfactory, partially in showing that 
relatively small telescopes used phOtographicslly can be of some value in programs 
involving detail of considerable fineness, but principally in pointing the way for 
improvement in both techniques and programs in future studies. For example, much 
better photographs would have made possible more positive statements in respect of 
some objects, and pictures more extended in time after the eclipse would have been 
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equally beneficial. On the other hand, the writer feels confident that no major 
changes were involved in Riccioli, Aristarchus, or Schickard, at least as far es the 
period covered by the photographs is concerned." 

Figures 51 to 56 on pg. 71 are samples of Mr. Vaughn's eclipse photographs. 
The amount of detail shown, in so far as it is hore successfully reproduced; deserves 
much praise. 

OBSERVATIONS  AND CO/TENTS  

Concerning This  Issue. This 72-page anniversary issue of The Strolling  Astro-
nomer will count as six ordinary issues, from January to June of 1957. Subscrip-
tion renewals will be handled on this basis 

It will also be noticed that there has been an increase in the size of this 
periodical as compared to recent issues. We have had several complaints that the 
printing was so small as to be rather difficult to read. We have gone to a larger 
size of issue in order to decrease the amount of photographic reduction of our ori-
ginal typewritten sheets by the offset process employed. We hope very much that 
you will all find that the resulting larger size of the print makes for more comfort-
able reading; however, we shall be very glad to have your opinion about our slightly 
new look in any case. 

	 G H Johnstone writes that he glimpsed a small, crescentic shadow here 
on March 9, 1957 at colongitude 2.0, using a Cave 6-inch reflector at 300X. He com-
pares the appearance to C. D Reid's drawing on pg. 94 of our July-August, 1956 issue. 

Aristarchus.  In a letter on January 29, 1957 Mr. Elmer J. Reese comments on 
Mr. J. D. Bestwick's chart of the Aristarchus dark wall bands on pg. 95 of our July-
August, 1956 issue: "I am gratified with the generally good agreement between his 
chart and minE. Ir. Bestwick's chart shows a branch leaving Band D about halfway 
dawn the wall. Apparently it was this nortnern branch that gave Band D an 'unusual' 
aspect on October 8, 1949 (Str. 11,,  Sept., 1950, Fig. 2). Note that the chart an3 
Figure 2 both show a narrow band along the south edge of Band A, E. E. Here's draw-
ing of Sept. 24, 1950 (Str. A.,  Vol. 5, No. 8, Fig. 4) apparently snows only the north-
ern branch of Band D. 

"MY conclusion that Band B rarely, if ever, reaches the crest of the wall does 
not seem to be popular with lunariana. Dr Bartlett has expressed his disagreement, 
and 1r. Bestwick's chart supports his view. On the other hand, Dr. H. P. Wilkins' 
drawing with the 33-inch refractor (Str. A.,  July, 1952, Fig. 2) distinctly shows 
Band B extending little more than halfway up the wall. Commenting on his photograph 
of Aristarchus with the 36-inch reflector of Greenwich, Er. E. A. Whitaker states 
(a.B.A.A.„  Vol. 65, No. 8, pg. 348): 'The slide shows the small, very bright central 
elevation, the comparatively dark periphery of the floor, and four radial bands on 
the north, east, and south walls, the northeastern band being obviously Y-shaped and 
failing to reach the crest of the walls." 

1954 A.L.P.O.  1:44 of Ears.  The attention of readers is directed to this 
splendid map of Mars, here reproduced on pgs. 36 and 37. 

hr. Frank Vaughn informs US that the 1956 map of Mars has now been drawn, and 
we hope to mail out copies along with this issue. He,  sends a copy of this map to 
each subscriber with his compliments. 

A. L. P. O. Convention Reminaer.  We again invite all readers to make a special 
effort to be with us at Kansas City on September 2 for astronomical papers, exhibits, 
gossip, discussion, and good fellowship. An afterthought: some of you expert 
amateur photographers might like to click away at the League's National Convention 
there, including our small  part of it. Perhaps such pictures will become an his-
torical record of great appeal in the days and years to come. 

A number of the Convention papers will appear in the next isatm of this periodi-
cal.. If you cannot come, you will not want to miss them; and if you tan came, you 
may still wish to read some of the papers at your leisure. 
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pares the appearance to C. D. Reid's drawing on pg. 94 of our July-August, 1956 issue. 

Aristarchus. In a letter on January 29, 1957 Mr. Elmer J. Reese comments on 
Mr. J. D. Bestwick's chart of the Aristarchus dark wall bands on pg. 95 of our July-
August, 1956 issue: "I am gratified with the generally good agreement between his 
chart and mine. Mr. Bestwick's chart shows a branch leaving Band D about halfway 
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A. L. P. O. Convention Reminaer. We again invite all readers to make a special 
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gossip, discussion, and good fellowship. An afterthought: some of you expert 
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there, including our small part of it. Perhaps such pictures will become an his-
torical record of great appeal in the days and years to come. 

A number of the Convention papers will appear in the next issue of this periodi-
cal.. If you cannot come, you will not want to miss them; and if you can come, you 
may still wish to read some of the papers at your leisure. 
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Section to drop him a postcard. The Comet Recorder and the Editor discussed some 
rather ambitious plans for the new Section at Kansas City during the League Conven-
tion. We hope to be able eventually to furnish detailed instructions for observ-
ing comets and even our own ephemerides of newly discovered comets. 

Reouest fob Observations of Lunar "Saucers". Mr. Alike Herring, one of our 
Lunar Recorders, requests observations of these curious objects; he writes as follows: 
"This type of object is a very shallow depression, usually circular, which is found 
in some of the walled plains. Perhaps the best known examples occur in Ptolemaeus, 
where there are several; others are known to exist in Archimedes and in Plato. 
These 'saucers' may very possibly furnish an important clue as to the origin or form-
ation of these craters. For this reason it is felt that a list of these objects 
might prove to be a worthwhile contribution to lunar study. 

"As far as I know at the present time, none of these objects occurs outside of 
the three craters named. The fact that all three are walled plains seems signifi-
cant, and it appears certain that more 'saucers' will be found in other craters of 
this type. Of course, they may also be found in other type craters or on the maria 
themselves. 

"It should be pointed out that these saucers' will be visible only under ex-
tremely low lighting. Observers are asked to search both the morning and evening 
terminators carefully for these objects, and if any are noted, to send the informa-
tion to me, describing the position as accurately as possible as well as including 
the date and time in U.T. so that colongitude can be computed." 

Mr Herring's address is 3273 Liberty Blvd., South Gate, Calif. 

Notes, on the International Lunar Society. Bulletin No 3, dated May, 1957, 
informs us that there are now nearly 300 Fellows in this truly international lunar 
organization. The President is Dr. H. P. Wilkins, the famous English selenographer. 
Among studies in progress are a critical survey of the floor of Plato in Great 
Britain and an examination of 9 photographs by Dr. Lugo in Venezuela of the total 
lunar eclipse on November 18, 1956. There are two kinds of membership in the I.L.S., 
Fellows and Senior Fellows. The latter kind requires the execution of original work 
of a high standard. 

By now all American members should have received the first Journal, of the I.L. 
S. Any who may not have done so should write to Walter H. Haas, 1203 N. Alameda, 
Las Cruces, New Mexico. 

Injury to Albert Ingalls. The many friends of this veritable father of modern 
American amateur telescope-making may have heard by now of the serious automobile 
accident in which he was involved on August 2, 1957. "Red" Stong of the Scientific  
American staff wrote us on September 4 that our old friend "Unk" is making a remark-
able recovery, and the physicians think that it may eventually be complete. "The 
gang" is invited to write to "link" during his convalescence, preferably short letters 
of a page or less, personal bits or scraps, maybe a good gag, and not too much shop 
talk on telescope-making. His address is 7 Holly Street, Cranford, New Jersey. 
Our sincere wishes go to him for a full and speedy recovery. 

ASTRONOMICAL CONCLAVE AT KANSAS CITY 

by Walter H. Haas 

The Astronomical League held its eleventh annual National Convention at Kansas 
City, Missouri on August 31 - September 2, 1957. Most of the final day was given 
over to an event of special interest to the readers of this periodical, the second 
Convention of the Association of Lunar and Planetary Observers. The site of the 
meeting was the singularly lovely campus of the University of Kansas City, a sylvan 
setting in the midst of a large metropolis. The host society was the Astronomy Club 
of Kansas City, and much credit must go to Convention Committee General Chairman 
Gene Tandy and his many co-workers for the care and thoroughness with which they pre-
pared a most enjoyable meeting for all of us. 
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La Paz of the University of New Mexico, a translation of Russian papers about the 
gigantic fall in eastern Siberia in 1947. Much of this information was certainly 
new to the audience, and one must be impressed by the care and thoroughness with 

,which the Russian scientists investigated this fall. The afternoon featured the 
ever-enjoyable Junior Session, the Business Meeting, and a paper on "Mathematics and 
Astronomy" by Dr. William C. Doyle. 

The Convention Banquet assembled at 6:30 P.M. in Massman Hall of Rockhurst 
College. Numerous astronomical door prizes were given away by commercial exhibitors 
- books, telescopes, etc. A few unlucky people seemed to hold several numbers merely 
very close to the winning ones. Dr. Richard N. Thomas of the National Bureau of 
Standards at Boulder, Colorado gave a brief but instructive talk about "Some Current 
Problems of the Solar Chromosphere". It was good to see Dr. Thomas' very keen inter-
est in the training of young persohs in astronomy and other sciences, a matter of 
much importance in our time. His clear exposition of current solar studies gave 
much insight into the astronomer's tools and he pointed out many places where more 
investigating is needed to choose between different hypotheses. 

The sleepy delegates returned to the University Playhouse on the morning of 
Monday, September 2 for a Mid-States Regional Meeting and then a Panel of Experts, 
entertainingly moderated by Mr. Charles Federer of am and Telescope. Dr. Thomas 
was the willing target of not a few of the questions. His answers showed how rapid-
ly some fields of modern astronomy are changing. 

Then came our own A.L.P.O. program. These papers were presented: 

1. The Enigma of Meteoritic Impact Flares on the Moon, by Robert M. Adams. 

20  A. L. P. O. Observations of Jupiter During the 1956-57 Apparition. 
Slides prepared by Henry P. Squyres. 

3. The Diophantus-Delisle Domes, by Leonard B. Abbey,Jr. 

4. The Limb of the Moon, by Patrick Moore. Read by Phillip Budine. 

5. Comet Arend-Roland, by David Meisel. 

6. The First Ten Years of the A.L.P.O., by Walter H. Haas. 

7. The Canals of Mars, from Schiaparelli to 1956, by Frank R. Vaughn. 

8. Some Recent Observations of Plato, by Alike Herring. Read by Walter H. Haas. 

9. The Night Side of the Moon, by H. Percy Wilkins. Read by John Reed. 

10. The Vendelinus Cleft, by John D. Bestwick. Read by Alan McClure. 

11. Amateur Astronomy, by A. C. Larrieu. Read by Steadman Thompson. 

12. Can Southern Amateurs Make a Greater Contribution to Planetary Observations?, 
by Frank M. Bateson. Read By Grace Scholz. 

13. Unpublished Mercury Observations from October, 1956 to Date, by Owen C. Renck. 
Read by Steadman Thompson. 

14. Historical Sketch of the Principal Pre-1900 Observations of the Apparent 
Nocturnal Limdnescence of the Planet Venus, by Richard M. Baum. Read by 
title only because of lack of time. 

It is intended to publish most of these papers in The Strolling Astronomer, many 
of them in this issue. We hope that you will enjoy reading them, even if you were 
with us at Kansas City. We must thank our friends in England for contributing fully 
four of the papers on the program. 

Two Award Pins were presented to A.L.P.O. members for their outstanding services 
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to the Association. It is sometimes dangerous to give awards, for to say that 
John is the best implies that James is not the best. There are certainly many 
members to whom we have been indebted during the ten years of our existence for many 
things, for meritorous observations, for Strollinq Astronomer articles,for help as 
Section Recorders, for ideas in correspondence, etc. We think that we can all agree, 
though, that the two awardees chosen do deserve special praise. They are David P. 
Barcroft, for his constant,selfless, and generous assistance as our Secretary in many 
different ways and Frank R. Vaughn, for his remarkable (and very time-consuming) job 
of directing the work of the Mars Section in 1956. 

We have no ready way of telling which A.L.P.O. members were with us at Kansas 
City, and there may be errors in the following list. If we may trust memory, 
attendees were: Leonard B. Abbey,Jr., W. I. Abbott, Robert M. Adams, Harry E. Brown, 
Ralph N. Buckstaff, Phillip W. Budine, Dale P. Cruikshank, Robert Curnutt, L. A. 
Doyle, Roy Ensign, Charles A. Federer, Walter H. Haas, Robert A. James, Craig L. John-
son, C. S. Johnson, Lyle T. Johnson, Mike Kaiser, AlAn McClure, Russell C. Maag, 
Charles Martens, David Meisel, John W. Reed, Carl P. Richards, Donald A. Rosenfield, 
Grace C. Scholz, Stephen Sinotte, Steadman Thompson and Frank R. Vaughn - a total 
of 28 persons. 

The Astronomical League will hold its 1958 Convention at Ithaca, New York on 
the campus of Cornell University. 

No definite plans have yet been made for a 1958 A. L. P. 0. Convention. We 
shall be glad to have the opinions of our readers on this subject. Future announce-
ments will be made in this periodical. 

Meantime, tentative plans are under way for a really large amateur gathering 
at Denver, Colorado in late August,or early September, 1959. It is to embrace the 
Astronomical League, the Western Amateur Astronomers, and the A.L.P.O. 

I wish here to thank all who contributed in any way to the Second A.L.P.O. 
Convention and especially to thank the Astronomical League and the Astronomy Club of 
Kansas City, whose goodwill and fine cooperation made an A.L.P.O. gathering possible. 

Figure 1 
Dr. Armand Spitz at Astronomical 
League National Convention at 
Kansas City. 

Figure 3 
Part of Banquet Tables at Astro-
nomical League National Convention. 

Figure 2 
A.L.P.O. Staff Members at Kansas 
City Convention. Left to right: 
Frank R. Vaughn, Walter H. Haas, 
Leonard B. Abbey,Jr., David Meisel, 
and Robert M. Adams. 

Figure 4 
Robert M. Adams 
Speaking to 
Second A.L.P.O. 
Convention at 
Kansas City, 
Sept. 2, 1957. 
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rather constant rate of darkening demands an almost uniform process of diffusion 
through the atmosphere of the water vapor; yet we know that Mars as well as the 
earth has its own atmospheric currents, which may be quite strong to judge from the 
movements of clouds. There is even good evidence that the air circulation pattern 
of Mars bears strong resemblances to those on the earth, and certainly such evidence 
would be incompatible with any sort of diffusion process which produces the regulari- 
ty of darkening as interpreted by de Vaucouleurs. 	We would in fact expect that 
artificial or natural progression through waterways would much more closely conform 
to the cartouches as observed -by Lowell or de Vaucouleurs, than would atmospheric 
diffusion. I speak for neither one idea nor the other in all this, feeling that we 
are yet a long way from such easy solutions. One or the other (or neither) may be 
correct, but we do need better controlled studies in order to speculate intelligently 
Perhaps visual or photographic photometry will provide the necessary data; the former 
is slow and tedious, and the latter will require consistently better photographs than 
are yet generally attainable fairly consistently over considerable periods of time. 
Nevertheless such goals are certainly in sight. 

Monsieur de Vaucouleurs dismisses underground propagation of the life-giving 
water on the grounds that we need better evidence of "Martians" to accept it - a most 
curious statement considering both what we have to work with on Mars, and the gener-
ally very high quality of de Vaucouleurs' work and writings. He supplies elsewhere, 
incidentally, a difficulty to his own thesis of uniform diffusion by pointing out 
that the darkening wave in the Hellespontus was in 1939 less than one-half as rapid 
as the "general wave." 

There is much more to be said that is bound up with the nature of the canals 
of Mars, probably most of it having to do with the entire phenomenon of Mars itself. 
Any honest man will admit that on this, as with most problems, there are more ques-
tions than answers. With the predominantly visual methods we must of necessity 
use it as likely that as a prelude to any real progress, we must "know ourselves", 
to paraphrase a much underrated man. Subjective phenomena do not disappear when 
we recognize their presence. Is it variability alone in the structure of the eyes 
of different people that causes one to see narrow lines where another sees broad ones 
under similar conditions? If the matter goes deeper than this, possibly all that 
can be done is to try to arrive at some working method of allowing for such discre-
pancies through intelligently controlled experiments. 

Perhaps some will be disappointed that I have failed to come up with an original 
thesis on the canals of Mars. I hope not, for such things come cheap for those with 
more imagination than knowledge. My aim here has been only to implant a little 
doubt in the minds of some who may have decided without evidence that this or that 
theory is "true". If these few minutes have caused a thought or two to spring up in 
the minds of some, I shall not feel too badly about speaking on a subject on which 
doubtless more than one person here has more knowledge than myself. 

THE LIMB OF THE NOON 

by Patrick Moore 

(Paper read at the Second A.L.P.O. Convention, September 2, 1957.) 

I felt greatly honored at being asked to present a paper at the first A. L. P. 0. 
Congress; I feel even more honored at being asked to submit a second paper now. My 
only regret is that I cannot present it in person. One of my ambitions is to attend 
one of your Conventions; I hope to realize it one day. Meanwhile, I send my greet-
ings to you all. 

If I can say anything that will interest you, it must, I think, be in connection 
with the Moon. It is true to say that much of our knowledge of the surface topo-
graphy is due to the work of amateurs; we are always hearing of impending "maps to end 
all maps" under way by professional observers, but somehow these maps always fall by 
the wayside, and the only well-known "official" map, that of the I. A. C., is(frankly) 
not satisfactory. It is particularly defective near the limb, and this is one reason 
why I would like to discuss the libration zones; the other reason being that I have 
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myself paid much attention to these areas, and although I lay no claim to skill 
either as an observer or draughtsman I do at least know some of the difficulties of 
studying them. 

Formations in the libratory regions are foreshortened and hard to observe, 
particularly as they have to be caught when well placed with regard to both libra-
tion and illumination. The first difficulty is that of nomenclature. Some time 
ago, I and other members of the Lunar Section of the British Astronomical Associa-
tion undertook a study of the region of Hausen, in the DOrfel Mountains area, not 
far from Bailly on the south-east limb. Consulting five different maps, I found 
five different Hausens. Which was the "true" one? SchrOer, for whose work I 
have the greatest respect, allotted the name to a large crater beyond Bailly, and 
this was the Hausen we adopted; but in general, confusion reigned supreme. The 
"Hausen" of the I.A.U. map, for example, might have been anything. Neither is it 
safe to put blind faith in the official "measured points", since near the limb, at 
any rate, these measures are not nearly so accurate as many people think. It is 
therefore best to select some definite feature which cannot be mistaken, and then 
work from that. In the area which we were studying at that time, the only safe 
anchorage proved to be Bailly itself. 

It follows from this that the mapping of the libration areas is still very far 
from complete, particularly as nearly all lunar maps are drawn to mean libration -
and thus do not show the critical zones properly. Wilkins' map is the exception, 
as it includes special charts of the libratory regions, but even this is not exhaus-
tive, as Dr. Wilkins himself is the first to stress. I maintain that if an observer 
using a 3-inch refractor carries out a full study of any particular libration zone, 
over a period of several months, he will be able to record a considerable amount of 
detail which is not yet officially charted. There is work here for all. 

On the other hand, it is unwise to lay claim to the discovery of new formations 
until every reference has been checked. I once "found" two large craters not far 
from Newton, and blithely assumed them to be new. Subsequently I found that SdhrOer 
had Charted them both as long ago as 1793, even though they had been dropped from the 
modern maps. 

One of the fascinations of lunar limb study is, however, that there is always 
the chance of breaking new ground. It may take years for confirmation to be obtained, 
In 1939, I was using a 3-inch telescope to study the region beyond Otto Struve, near 
the north-east limb, and detected a large, imposing crater with a central crater and 
much inner detail. Not for ten years did I manage to see it again, and I was not 
really satisfied until E. A. Whitaker, at Greenwich, managed to photograph it. The 
reason is, of course, that it cannot be seen at all unless libration and lighting 
are exactly right. The nearest named formarion on Wilkins' map is "Caramuel"; but 
I am still not entirely satisfied that his Caramuel is the same as the formation to 
which I am referring, and all the other maps of the area show nothing at all. 

Of course, certain specialized papers in astronomical journals, particularly 
the Journal, and Memoirs of the British Astronomical Association, and The  Strolling 
Astronomer, are most helpful, and indeed provide most of our information. I must 
here pay particular tribute to the work of two outstanding British workers, R. M. 
Baum and K. W. Abineri. But although part of the limb has bean effectively covered 
in this way, it is a very small part less than five per cent., I imagine. During 
the past few years I have been paying attention to the north-east limb in the region 
of Pythagoras and Xenophanes; there are many important and as yet uncharted craters 
and other features, but it will be years yet before I am ready to produce a map of 
the area, even though I observe it with my 122-indh reflector as often as I can. 
There are other problems, too. Why do none of the maria extend right over the 
limb? Small "plains" have been found which lie entirely in the libratory zones; 
such is the Mare Incognito, discovered by Wilkins. But the basic problem remains. 
Neither must we forget the bright rays which extend from the averted hemisphere, thus 
enabling us to make a start in plotting the positions of ray-craters which we can 
never see. This work was begun by Shaler and nnntinued by E. F. Emley and Wilkins; 
several probable ray-craters have been located, nut I have a feeling that there are 
many more of them, awaiting discovery by any energetic observer who is willing to 
spend a great deal of time in searching for them. 
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It may be asked: Why is it so important to map the lunar limb areas? The 
answer is, I think, twofold. First, various other lines of investigation require 
an accurate knowledge of the limb profile - a knowledge which we certainly do not 
have at the moment, though I gather that this particular problem is being energeti-
cally tackled by American photographic workers. Secondly, selenographers want 
to know as much as they can about not only the accessible features, but also the 
lesser known ones. Until then, we cannot pretend that our knowledge of the Moon's 
surface is at all complete. 

To study any particular limb area, one must adopt a long-term policy; taking 
advantage of favorable opportunities, when' lighting and libration are at their bes:,, 
the observer must make drawings as often as possible, until eventually he knows the 
area well enough to be able to produce a proper chart of it.. I wish that some 
scheme could be brought into operation whereby groups of observers would combine; 
one group tackling the north-east limb, another the south-west limb, and so on. Is 
it possible that some such program could be worked out? At any rate, the opportuni-
ties are unlimited; the work is most interesting, really important, and well worth 
doing. A large telescope is not necessary (though always helpful, of course!) and 

••••••• 	 the main requirements are enthusiasm and plenty of patience. 

I hope you do not feel that I have wasted your time in saying all this; and 
again, my very best wishes to the Convention and to all of you personally. 

19611 A SUGGESTION 

by Patrick Moons• 

On February 15, 1961, there will be a total solar eclipse visible from parts of 
Europe; arena of South France and North Italy will lie in the zone of totality. This 
will certainly mean that astronomers from all over the world will assemble there. 
Something of the sort occurred in 1954 in Scandinavia, as many of us remember. 

Amateur as well as professional astronomers will certainly go to France or Italy 
in 1961, and this seems tome to provide us with a great opportunity. Europeans such 
as myself have heard many reports of the amateur aatronomerecongresses held periodi-
cally in America, when observers from all parts of the United States have the chance 
to meet and exchange views; but few similar meetings are held on the European side of 
the Atlantic, partly because of language problems and partly, I expect, because of the 
greater difficulties and restrictions of travel. Nobody can doubt that such congres-
ses are extremely valuable, as well as being pleasant; more information can be given 
in half an hour's talk than in dozens of letters, and in any case one always works 
better with a colleague whom one knows personally. Professional workers are able to 
meet at 	congresses and elsewhere, but for amateurs such meetings are much 
rarer. 

My suggestion is, therefore, that some effort be made to organize an Amateur 
Astronomers' Congress in 1961, to be held near the zone of totality just before or 
just after the eclipse. Many people will be in the area, and it should be relatively 
easy to arrange a wget-togetherw. 

A good deal of organization would be involved. A meeting center and a program 
would have to be arranged, and it would be necessary to have the co-operation of the 
leading amateur societies both in Europe and America, but I feel that it can be done; 
it would be the first Amateur Astronomers' International Congress-, and everybody 
would benefit by it. 

If the scheme were adopted, it is not tooearly to begin and to appoint a commit-
tee including representatives from the various national societies. This would take 
time, since most of the work would have to be done through the medium of the post, 
and it is my personal opinion that the most effective initial impetus could be given 
by the amateurs in the United States. 

Let me stress, very clearly, that I have not investigated any of the difficulties 
involved. I am fairly certain that many national societies would be interested and 
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would co-operate, because I am in touch with people in various parts of the world, 
but I have naturally made no previous official suggestion - nor am I the person to do 
so. 	I merely want to bring the idea to the notice of members of the A.L.P.O. If it 
is considered practicable, I feel that it may do a great deal to help international 
co-operation in amateur astronomy; if not, I apologize for wanting your space. 

Postscript b..Y Editor. IA". Moore is not the first to make the proposal describ-
ed above, but I cannot remember that it has previously been published elswhere. We 
arerammious, of course, to learn the reactions of A.L.P.O. members to the suggested 
meeting, both those in the United States and those in ether countries. 

Mr. Russell Haag, the new President of the Astronomical League, has made a.be-
ginningby appointing a committee to study the proposed international amateur meet-
ing. The chairman is Mr. Steadman Thompson, 1174 Broadview Ave., Columbus 12, Ohio. 
The other members of the League Committee are Dr. James Gant of Washington, D.C. end 
the Editor. Remember, your ideas are most welcome: 

ma RECENT OBSERVATIONS  OF PLATO  

by Alike X. Herring 

(Paper read at the Second A.L.P.O. Convention, September 2, 1957.) 

This prominent walled plain is positioned at approximately 10 degrees east long-
itude and 50 degrees north latitude. Sunrise therefore occurs at approximately one 
day after First Quarter and sunset about one day after Last Quarter. Plato is very 
conspicuous during the intervening two weeks, partly because of its comparative 
isolation but also because of the blackness of the floor, which is one of the darkest 
areas on the- moon. For this reason it is probably one of the most familiar objects 
on the lunar surface to the casual observer. 

Plato, like most lunar craters, is approximately circular in shape but is great-
ly foreshortene4 due- to its high latitude, into an ellipse which is compressed very 
roughly in the- ratio of 2 to 1. Variations in the shape due to libration are, how-
ever, quite noticeable over alunation. The walls, which span approximately 60 miles 
from crest to crest, are extremely rough and jagged, particularly on the west rim, 
where peaks with elevations are asgreatas7 to 8 thousand feet may be found. As is 
common for this type of lunar formation, the inner walls are much terraced in addi-
tion to the large landslip on the east side of the ring. 

Therfloor of Plato has been described by various observers as very level and 
smooth. Unfortunately, such is not the case. The writer, under certain conditions 
of illumination, has seen the floor as quite convex, certainly as much or even more 
so than might be expected from the general contour of the lunar orb. Neither is the 
floor of Plato as smooth as it is usually depicted to be; under a very low angle of 
illumination the floor has been seen to contain a number of extremely low ridges and 
swells, besides the crater cones and pits which dot the floor. The terrain can only 
be described as rolling. In addition, the floor contains at least one of the large 
shallow depressions which are popularly known as °saucers'. 

The texture of the floor itself, with the proper illumination, and when seeing 
conditions are sufficiently good to permit the use of comparatively high powers, has 
a definite appearance of roughness and gives the observer the impression of endeavor-
ing to see swill scale-  irregularities which lie just beyond the limits of resolution. 
It is almost as if the observer were suspended high above one of the lava flows or 
malpais which occur here and there in our western states. The floor of Plato undoubt-
edly has a- similar texture, but since it is situated on a world of low gravity and no 
erosion, must be extremely rough in comparison with our terrestrial examples. 

Plato has been an object, of great interest to serious students of the moon for 
more than three quarters of a century, and has probably received more intensive study 
than any other lunar formation. This is because of the many puzzles and mysteries it 
has presented from time to time. We have had mors repzrto of supposed mists and 
obscurations on the floor of Plato than from any other area; the details visible on 
the floor itself will often vary in visibility in a strange and unpredictable manner. 
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more than three quarters of a century, and has probably received more intensive study 
than any other lunar formation. This is because of the many puzzles and mysteries it 
has presented from time to time. We have had more reports of supposed mists and 
obscurations on the floor of Plato than from any other area; the details visible on 
the floor itself will often vary in visibility in a strange and unpredictable manner. 

s. 
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Spots which have been easily seen for lengthy periods will often disappear, some—
times for years and then suddenly reappear without warning. Craterlets which may be 
easily visible at a certain illumination will not be seen at a later time under 
approximately the same conditions, but other craterlets will appear which were pre—
viously invisible. A comparison of the charts produced by several of the leading 
selenographers of this and the last century will reveal the interesting fact that 
only a fairly smell percentage of the total detail shown will be common to all the 
charts. These discrepancies can not all be attributed to the personal equation, 
instrumentation or observing conditions of the various participants. 

The following is a short summary of observations made by the writer from October, 
1953 to March, 1957. During this interval a total of 38 drawings were made, under a 
wide variety of conditions. Although it was impossible to obtain a consistent series 
of sketches due to the vagaries of weather and seeing conditions, the sketches may 
still be considered to be fairly representative of most of the various degrees of 
illumination occurring over a single lunation. 

The instruments used were two Newtonian reflectors of 8 and 1* inches aperture. 
While of home manufacture, both of these telescopes received the benefit of some 
years of my experience as a professional maker of high precision paraboloidal mirrors. 
The result in both cases was an extremely high optical quality. This high precision 
of optical surfaces was necessary to give the maximum in contrast of faint detail as 
well as the most critical resolution of the finer lunar detail, some of which is cer-
tainly as difficult in terms of resolution and contrast as the most difficult detail 
found on some of the other planets. It might as well be stated in passing that only 
the highest precision in the optical elements is permissible in a telescope intended 
for planetary use. 

Estimates of seeing were rated on the standard scale of 0 for hopeless to 10 for 
perfect. However, as is well known, this method of rating atmospheric steadiness is 
a very arbitrary one and is largely dependent upon the individual judgement of the 
observer. The writer does not know how his estimates of seeing conform with the 
norm, but it should be noted that in any case they will be consistent within the 
framework of his own observations. An estimate of 3 would be about the lowest at 
which any useful work can be done, and a rating as high as 7 or 8 would indicate 
very good seeing indeed. 

It was at first intended to tabulate tha data accumulated into graph form, but 
because of the previously mentioned inability to obtain consistent observations this.  
was found to be impractical. It was instead decided that the data could be more 
lucidly presented if incorporated into a table of statistical visibilities. This 
table, along with the chart of detail (Figure 5) which accompanies this paper, should 
be self explanatory. 

It should be noted that all of the craterlets in Plato, with the exception of 
numbers 8, 9, and 33, have appeared as spots from time to time. This is more apt to 
be the case under higher illuminations, and in this respect the spots may be consider—
ed to be analogous to the many other similar spots which may be found on the lunar 
surface. This is not, however, an invariable rule. Spots may occasionally appear as 
craterlets under a high light and craterlets as spots under lower illuminations. An 
explanation is not easy to find. While it might be conceded that differences in see—
ing conditions have an important bearing on the problem, this is certainly not the 
complete answer. 

The craterlets in Plato appear to fall into two general classes, crater cones 
and crater pits. Of the crater cones, numbers 1, 2, 3, 4, 8, and 33 have been 
distinctly seen to possess a. cone which is elevated above the surrounding area. 
Craterlets numbered 5, 6, 7, 11, 19, 20, 21, 22, 24, 26, and 34 appear to be pits or 
depressions in the floor itself and have not as yet been seen to possess any sort of 
raised rim. It is of course possible, and perhaps probable, that under more favor—
able conditions some of these crater pits may yet be translated into crater eons, 
at some future time. 

All of the indicated crater cones and a large number of the crater pits have 
been seen to hold a shadow from time to time. However, the crater cones tend to 

95 

Spots which have been easily seen for lengthy periods will often disappear, some—
times for years and then suddenly reappear without warning. Craterlets which may be 
easily visible at a certain illumination will not be seen at a later time under 
approximately the same conditions, but other craterlets will appear which were pre—
viously invisible. A comparison of the charts produced by several of the leading 
selenographers of this and the last century will reveal the interesting fact that 
only a fairly smell percentage of the total detail shown will be common to all the 
charts. These discrepancies can not all be attributed to the personal equation, 
instrumentation or observing conditions of the various participants. 

The following is a short summary of observations made by the writer from October, 
1953 to March, 1957. During this interval a total of 38 drawings were made, under a 
wide variety of conditions. Although it was impossible to obtain a consistent series 
of sketches due to the vagaries of weather and seeing conditions, the sketches may 
still be considered to be fairly representative of most of the various degrees of 
illumination occurring over a single lunation. 

The instruments used were two Newtonian reflectors of 8 and 1* inches aperture. 
While of home manufacture, both of these telescopes received the benefit of some 
years of my experience as a professional maker of high precision paraboloidal mirrors. 
The result in both cases was an extremely high optical quality. This high precision 
of optical surfaces was necessary to give the maximum in contrast of faint detail as 
well as the most critical resolution of the finer lunar detail, some of which is cer-
tainly as difficult in terms of resolution and contrast as the most difficult detail 
found on some of the other planets. It might as well be stated in passing that only 
the highest precision in the optical elements is permissible in a telescope intended 
for planetary use. 

Estimates of seeing were rated on the standard scale of 0 for hopeless to 10 for 
perfect. However, as is well known, this method of rating atmospheric steadiness is 
a very arbitrary one and is largely dependent upon the individual judgement of the 
observer. The writer does not know how his estimates of seeing conform with the 
norm, but it should be noted that in any case they will be consistent within the 
framework of his own observations. An estimate of 3 would be about the lowest at 
which any useful work can be done, and a rating as high as 7 or 8 would indicate 
very good seeing indeed. 

It was at first intended to tabulate the data accumulated into graph form, but 
because of the previously mentioned inability to obtain consistent observations this.  
was found to be impractical. It was instead decided that the data could be more 
lucidly presented if incorporated into a table of statistical visibilities. This 
table, along with the chart of detail (Figure 5) which accompanies this paper, should 
be self explanatory. 

It should be noted that all of the craterlets in Plato, with the exception of 
numbers 8, 9, and 33, haveappeared as spots from time to time. This is more apt to 
be the case under higher illuminations, and in this respect the spots may be consider—
ed to be analogous to the many other similar spots which may be found on the lunar 
surface. This is not, however, an invariable rule. Spots may occasionally appear as• 
craterlets under a high light and craterlets as spots under lower illuminations. An 
explanation is not easy to find. While it might be conceded that differences in see—
ing conditions have an important bearing on the problem, this is certainly not the 
complete answer. 

The craterlets in Plato appear to fall into two general classes, crater cones.  
and crater pits. Of the crater cones, numbers 1, 2, 3, 4, 8, and 33 have been 
distinctly seen to possess a. cone which is elevated above the surrounding area. 
Craterlets numbered 5, 6, 7, 11, 19, 20, 21, 22, 24, 26, and 34 appear to be pits or 
depressions in the floor itself and have not as yet been seen to possess any sort of 
raised rim. It is of course possible, and perhaps probable, that under more favor—
able conditions some of these crater pits may yet be translated into crater cones, 
at some future time. 

All of the indicated crater cones and a large number of the crater pits have 
been seen to hold a shadow from time to time. However, the crater cones tend to 

95 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



-s :  

• 26' 
0 

2x 

c5,  

• • 	. 

. - is 

21 	70 
ci 

n,  
7 

Figure 5. Chart of Lunar Walled Plain Plato 
in 1953-57 by Alike K. Herring. Based on 38 
Drawings with 8-inch and 12.5-inch Reflectors. 
Compiled to March 14,.1957. 
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in 1953-57 by Alike K. Herring. Based on 38 
Drawings with 8-inch and 12.5-inch Reflectors. 
Compiled to March 14, 1957. 

Figure 6. Plato. 
Alika K. Herring. 
12.5-Inch Refl. 264X. 
June 30, 1956. 12h5m,U.T. 
Seeing 3. Transparency 5. 
Colongitude = 17627. 

Figure 7. Plato. 
Alika K. Herring., 
84neh Refl. 1771.-3 X.  
December 31, 1955, 40m,U.T. 
Seeing 	Transparency 5. 
Colongitude -= 11620. 
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VISIBILITY OF DETAIL IN PLATO-1953-57. Based on 38 Drawings with 8 Inch and 12.5.  
Inch Reflectors. Compiled to March 14, 1957. Data by Alika K. Herring. 

N2. 
ligA  Times Rily Times 

Colondtude when seen as oraterleV 
Seen AO 'Agn 22 
Craterlet Snot 
33 3 Normally always seen so, 1. 

2. 27 5 n 	n 	n 	n 
3. 24 9 n 	s 	w 	n. 

4. 23 4 n 	It 	0 	
0 

5. 1 6 122°13 
6. 3 3 26.42; 38275; 20247 
7. 1 4 38975 
8. 3 - 129913; 176267; 158°26 
9. 10 13.64; 26942; 38975; 164207; 20°47; 34227; 145981; 

158°26; 37941; 39987 
10. 1 
11. 2 7 158°26; 39287 
12. - 8 
13. - 3 
14. - 1 
15. - 6 
16. - 11 
17. 8 
18. - 3 
19. 2 22 19976; 20947 
20. 1 14 39987 
21. 2 5 158926; 39287 
22. 2 7 38°75; 51°73 
23. - 1 
24. 2 4 26242; 49226 
25. - 5 
26. 1 14 20447 
27. - 7 
28. 1 
29. 2 
30. - 4 
31. - 3 
32. - - (Hill) 
33. 5 - 11;6; 176967; 20247; 3427; 158926 
34. 3 1 15 .26; 39987; 64939 
35. - 2 
36. - 1 
37. - 2 
38. 1 

The numbers used refer to the chart of Plato, Figure 5. 

J. S. in, 
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Figure 8. Plato. 
Joe S. Miller. 
12.4-inch refl. 
175X, 31pX. June 8, 
1957. 5".  30m, U.T. 
Colongitude 3423. 
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VISIBILITY OF DETAIL IN PLATO-1953-57. Based on 38 Drawings with 8 Inch and 12.5 
Inch Reflectors. Compiled to March 14, 1957. Data by Alika K. Herring. 
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The numbers used refer to the chart of Plato, Figure 5. 

Figure 8. Plato. 
Joe S. Miller. 
12.4-inch refl. 
175X, 31QX. June 8, 
1957. 5" 30m, U.T. 
Colongitude = 34°3. 
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hold a shadow more often than the crater pits, which would seem to indicate that the 
latter are comparatively shallow depressions. 

Craterlet number 9 perhaps deserves special mention. It lies on the lower end of 
a ridge which juts out onto the floor from the northeast wall. The odd thing about 
this craterlet is that the east and west walls of its rim are considerably higher 
than the north and south walls, so that under some illuminations it appears to be 
more of a division in the ridge than a craterlet proper. Under other lighting$ its 
true nature is obvious. It might also be noted that the diameter of this craterlet 
is about two miles, which makes it the largest object of all the detail listed. It 
would be a rather conspicuous object were it not situated in the foothills of the 
northeast wall. 

As for the possibility of apparent changes in the sizes of the craterlets, most 
of them appear to be quite consistent in this respect. The one possible exception 
is the well known *twins“, numbers 3 and 4, which do appear to vary in size with 
respect to each other. Usually number 3, the western member of the pair, has appear—
ed to the writer to be the larger and more distinct, but on occasion number 4 has 
appeared to be of equal size or even somewhat larger than its neighbor. The situa—
tion appears to be very s5milar to the classical examples presented by the well known 
pair of Messier and W.H. Pickering as well as Beer and Pesille. Thereris little 
reason to believe that these apparent changes in size are caused by anything other 
than changes in illumination. 

Some mention must be made of the actual dimensions cf the floor detail seen in 
Plato. As was previously pointed out, craterlet number 9 is the largest object with 
a-  diameter of about two miles. This is an estimate only as the writer has no means 
of making accurate measurements. The diameter of number 1 was, however, measured by 
K.H. Pickering and a. determination of 7000 feet was the result. He further obtained 
diameters of 3 to 4 thousand feet for the next four in size. Some of the finer de—
tail  seen by the writer is obviously very much smaller than this and must range down—
ward, particularly in the case of some of the spots, to as small as save:- 1_ hundred 
yards. 

Note must also be made of the obvious tendency of the detail to arrange itself 
linearly. Several distinct rows of spots and craterlets may be noticed, as for 
instance, the distinct line marked out by numbers 12, 35, 15, 16, and 17. Another 
distinct row might be drawn through 11, 12, 13, 2, 37, and 25. Lesser chains might 
be indicated by 17, 36, 31, and 21, 20, and 22. 

This linearity of detail is certainly more than accidental. While the writer 
makes no claim to being a geologist, it should be apparent from a study of the 
many terraces and landslips on the inner walls of Plato that the interior was at 
some time in the past liquid and very much higher than its present level. As it 
cooled and solidified, it also subsided, the strains of subsidence eventually proving 
to be too much for the crust. The end result would find these stresses relieving 
themselves as fractures in the crust. Pent up pressures of the still heated interior 
would tend to relieve themselves at various points along these lines of weakness, 
resulting in spatter cones and vents surrounded by ejecta and other volcanic debris. 

There are no doubt very many similar terrestrial cases. The writer calls to 
mind the row of crater cones which are so conspicuous a few miles west of Albuquerque, 
New Mexico. These are very obviously the end result of a similar relief of internal 
pressures along a fault in the crust of the earth. There must certainly be many more 
analogous instances. 

The writer has long been of the opinion that all of the spots on the floor of 
Plato contain a volcanic vent of some kind. And since, during the time  he has had 
this formation under intensive study, he has been able to translate an increasing 
number of spots into craterlets this theory would appear to be at least partially 
substantiated. 

The writer sincerely hopes that the foregoing remarks will serve in some measure 
to create an interest in this intriguing formation which will entice other observers 
into the stud:,  of Plato. Plato has much to offer the tyro as well as the more 
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seasoned observer. For those beginning selenographers who are anxious to acquire 
skill in the mysterious art of lunar sketching, it may be stated that Plato is 
probably the easiest of all  the major lunar formations to draw. And there is always 
the possibility that the observer, be he tyro or otherwise, who faithfully and syste-
matically studies Plato may someday find himself in the position of being able to 
make a material contribution to our knowledge of the crater and even perhaps discover 
a solution to some of the mysteries which lie therein. 

I 

 

THE NIGHT SIDE OF THE talz 
by Dr. H. Percy Wilkins, F.R.A.S. 

(Paper read at the Second A.L.P.O. Convention, September 2, 1957). 

The night on the moon is very long, for it lasts 14 of our terrestrial 24 hour 
periods. It seems probable that something may happen during the darkness but little 

1, 	appears to have been done to find out the condition of the surface. The matter is of 
considerable interest and what follows is the result of the author's own investiga-
tion over a period of 30 years. 

The researches of Pettit and Nicholson in 1930 at Mt. Wilson indicate that with 
the sun at an altitude of 10 degrees the temperature is - 8°  Fahr. and it falls to 
-243°  Fahr. immediately after sunset. Even if these results are in error it remains 

- 	
demonstrated that there is a sharp drop in temperature at sunset and this is maln- 

r tained throughout the lunar night. The greatest variation takes place in the equa- 
torial region but a temperature around -243°  Fahr. is experienced over the entire 
disc which is in shadow. 

Although direct sunlight is withdrawn from the night side, the hemisphere turned 
towards the earth is nevertheless strongly illuminated, reaching a maximum at New Moon. 
As seen from the lunar surface the earth then appears fully illuminated and it has 
been estimated that our planet reflects the sunlight to such a degree that the lunar 
landscape receives sixty times as much light as the Full Moon reflects on to the earth. 
It is a matter of common observation that when the moon is at the crescent phase the 
darkened portion of the disc is easily discernible with the naked-eye. Although the 
earthlit portion normally disappears to visual observation at the First Quarter it 
can be detected photographically until 3 days before the Full Moon and reappears 3 
days after this phase. 

A remarkable series of photographs of the earthlit portion was obtained some 25 
years ago by Quenisset at the Observatoire Flammarion, Juvisy, France, some of which 
show a considerable amount of detail. But a critical investigation requires visual 
observation using moderate powers on telescopes of considerable aperture. The only 
previous investigation appears to have been that of the late Professor Shaler, of 
Havard College Observatory, who used the 15 inch refractor for the purpose. But 
since then 80 years have passed and a new investigation was desirable. 

Professor Shaler stated that his researches indicated that whatever feature was 
bright at the Full Moon was also bright when illuminated by earthlight. The author 
has found that while this statement is in general true it requires modification in 
detail. 

The author's researches may be summarised as follows: 

On the earthlit portion by far the brightest object is the crater of Aristarchus 
(54), together with the mountain mass immediately to the north and a bright ray-like 
spur from the east wall of the crater. The bright ray systems associated with Tycho 
(E3), Copernicus (35),Kepler (56), which are the chief and most striking systems on 
the disc; Proclus (5), Anaxagoras (44), and other centers which are so conspicuous 
at Full Moon, can be traced but are not particularly prominent. The rays around 
Copernicus, Kepler and Anaxagoras are then comparatively feebly marked while only 
some of the Tycho rays can be described as bright. The brightest portions are in-
dividual spots on the course of the rays. Over the entire darkened disc isolated 
spots attract attention by their brilliancy and are indicated on the accompanying 
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spots attract attention by their brilliancy and are indicated on the accompanying 
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Figure 9. Key Chart of the Mbon. The Numbers 
are Lunar Features Mentioned in the Article by 
H. Percy Wilkins. 

diagram. Such spots and areas are especially evident near the eastern limb and in 
particular to the south and northeast of the walled plain Grimaldi (62). A portion 
of the western rampart of this, in itself, dark formation. is also very brilliant. 

The craters of Manlius (251, Menelaus (22), and Conon shine brightly; the Jura 
Mountains (50), bordering th.. 	Iridum, are also quite conspicuous; but the moun— 
tains Pico and Piton, which are bright in full sunshine, are but feebly so in the 
earthlight, while the spot Linne (21), is very difficult to detect. On the day side 
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mid under high illuminated Linne appears as a very bright spot; illuminated by 
earthlight it is a feeble nebulous mass, but a bright spot can be seen to the south 
which is not visible in sunshine. 

TUrning from the bright to the dark areas, the interior of the great formation 
Schickard (73), exhibits the dark areas almost as well by night as by day. Perhaps 
the crater of Eratosthenes (37) is the most interesting of all lunar formations to 
study under night conditions. Near sunrise or sunset Eratosthenes appears as a well 
marked crater, with lofty walls which cast strong shadows, Towards Full Moon this 
appearance is entirely lost and Eratosthenes then becomes an assembly of dark spots 
on a lighter background in which it is difficult to trace either the outline or de-
tails. The peculiar motion of some of the dark spots during the lunar day was 
attributed to some kind of vegetation by Prof. W. H. Pickering. In the earthshine 
Eratosthenes presents the same patchy appearance as it does at Full Moon which sug-
gests, even if it does not prove, that the dark spots brought out by high illumina-
tion are not due to vegetation but to the nature of the surface there. 

Some regions which appear bright at Full Moon are not so in the earthshine; 
among these are the interiors of Gassendi (68) and Posidonius (19). 

Since the earth appears almost fixed in the lunar sky, the direction of the 
eartblight is nearly constant and may be regarded as approximating to that of the 
solar radiation at FUJI Moon. By comparison with sunlight that light reflected by 
the earth is comparatively feeble and the outlines of the various lunar features are 
revealed solely on account of the differences in their light reflecting capacity. 
The intensity of the earthlight depends upon the phase of the earth and the distribu-
tion of seas and land on the sunlit portion of the terrestrial disc. The earth is 
fully illuminated at New Moon, in Quarter phase when the moon is also at a Quarter, 
and in crescent phase between the Quarters and Full Moon. The intensity of earth-
light is increased when the great land mass- of Ebrope4 Asia and Africa faces the 
moon and is decreased when the vast expanse of the Pacific Ocean is thus disposed. 
The extent to which the Polar Regions are exposed and the amount of cloud in the 
terrestrial atmosphere are also factors. 

Hence the intensity of the earthshine and the visibility of detail is subject to 
considerable variation. Lack of appreciable detail, when the lunar surface appears 
of a uniform tint, is not frequent but occasionally happens. No detail whatever, not 
even Aristarchus, could be detected on the earthlit portion of Jan. 7, 1919, although 
the sky was very clear and the moon favorably placed. 

Remarkable variations in brilliancy may be seen in connection with the light 
area immediately to the northeast of Grimaldi (62). This area extends from the 
crater of Riccioli northwards for at least 200 miles and, probably, as much from 
east to west. Although always visible, when any detail can be detected, it is 
sometimes the most conspicuous area on the darkened portion and while not so bright 
as Aristarchus attracts the eye on account of its great area. Another smaller and 
often more brilliant area is that to the south of Grimaldi (62), which is also 
variable in intensity. Both were- exceptionally bright during 1935. 

It is well known that the bright rays associated with Tycho (83), do not start 
at the wall of the crater, which is surrounded by a dark zone. This dark ring is 
very prominent, in the earthlight. One of the rays runs southwards to the east of 
Newton (78) and this ray appears to be displaced towards the west when compared with 
its location on the day side. At Full Moon a very dark, almost black, spot appears 
to the southwest of Copernicus (35), but this cannot easily be detected in the earth-
shine. On the other hand the crater of Tobias Mayer, which lies to the northeast of 
Copernicus, appears relatively brighter in the earthshine than it does in sunshine. 

Temporary bright spots in the earthshine are rare but were recorded by Schroeter 
in 1788 and Grover in 1865. Such flares, lasting up to 15 minutes, may have been due 
to meteoritic impact. The sudden glows, only lasting a few seconds, witnessed by 
some observers are difficult of explanation but may be caused by electronic bombard-
ment. T119 waiter has seen such transient glows within Aristal.chus and also Copernicus. 

As Already stated this aspect of selenographical research has been neglected in 

101 

mid under high illuminated Linne appears as a very bright spot; illuminated by 
earthlight it is a feeble nebulous mass, but a-bright spot can be seen to the south 
which is not visible in sunshine. 

Turning from the bright to the dark areas, the interior of the great formation 
Schickard (73), exhibits the dark areas almost as well by night as by day. Perhaps 
the crater of Eratosthenes (37) is the most interesting of all lunar formations to 
study under night conditions. Near sunrise or sunset Eratosthenes appears as a well 
marked crater, with lofty walls which cast strong shadows. Towards Full Moon this 
appearance is entirely lost and Eratosthenes then becomes an assembly of dark spots 
on a lighter background in which it is difficult to trace either the outline or de-
tails. The peculiar motion of some of the dark spots during the lunar day was 
attributed to some kind of vegetation by Prof. W. H. Pickering. In the earthshine 
Eimtosthenes presents the same patchy appearance as it does at Full Moon which sug-
gests, even if it does not prove, that the dark spots brought out by high illumina-
tion are not due to vegetation but to the nature of the surface there. 

Some regions which appear bright at Full Moon are not so in the earthshine; 
among these are the interiors of Gassendi (68) and Posidonius (19). 

Since the earth appears almost fixed in the lunar sky, the direction of the 
eartblight is nearly constant and may be regarded as approximating to that of the 
solar radiation at Full Noon. By comparison with sunlight that light reflected by 
the earth is comparatively feeble and the outlines of the various lunar features are 
revealed solely on account of the differences in their light reflecting capacity. 
The intensity of the earthlight depends upon the phase of the earth and the distribu-
tion of seas and land on the sunlit portion of the terrestrial disc. The earth is 
fully illuminated at New Moon, in Quarter phase when the moon is also at a Quarter, 
and in crescent phase between the Quarters and Full Noon. The intensity of earth-
light is increased when the great land mass- of Europe, Asia and Africa faces the 
moon and is decreased when the vast expanse of the Pacific Ocean is thus disposed. 
The extent to which the Polar Regions are exposed and the amount of cloud in the 
terrestrial atmosphere are also factors. 

Hence the intensity of the earthshine and the visibility of detail is subject to 
considerable variation. Lack of appreciable detail, when the lunar surface appears 
of a uniform tint, is not frequent but occasionally happens. No detail whatever, not 
even Aristarchus, could be detected on the earthlit portion of Jan. 7, 1919, although 
the sky was very clear and the moon favorably placed. 

Remarkable variations in brilliancy may be seen in connection with the light 
area immediately to the northeast of Grimaldi (62). This area extends from the 
crater of Riccioli northwards for at least 200 miles and, probably, as much from 
east to west. Although always visible, when any detail can be detected, it is 
sometimes the most conspicuous area on the darkened portion and while not so bright 
as Aristarchus attracts the eye on account of its great area. Another smaller and 
often more brilliant area is that to the south of Grimaldi (62), which is also 
variable in intensity. Both were- exceptionally bright during 1935. 

It is well known that the bright rays associated with Tycho (83), do not start 
at the wall of the crater, which is surrounded by a dark zone. This dark ring is 
very prominent, in the earthlight. One of the rays runs southwards to the east of 
Newton (78) and this ray appears to be displaced towards the west when compared with 
its location on the day side. At Full Moon a very dark, almost black, spot appears 
to the southwest of Copernicus (35), but this cannot easily be detected in the earth-
shine. On the other hand the crater of Tobias Meyer, which lies to the northeast of 
Copernicus, appears relatively brighter in the earthshine than it does in sunshine. 

Temporary bright spots in the earthshine are rare but were recorded by Schroeter 
in 1788 and Grover in 1865. Such flares, lasting up to 15 minutes, may have been due 
to meteoritic impact. The sudden glows, only lasting a few seconds, witnessed by 
some observers are difficult of explanation but may be caused by electronic bombard-
ment. T119 waiter has seen such transient glows within Aristai-chus and also Copernicus. 

As already stated this aspect of selenographical research has been neglected in 

101 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



the past and in this paper the writer merely presents the results of his personal 
observations. Despite the difference in temperature the majority of the details 
which can be distinguished in the earthlight appear unchanged when compared with 
their aspect in sunlight. Shadows due to the earthlight can sometimes be detected. 
As in sunlight so in earthlight the mountainous regions appear brighter than the lost 
lying plains. While observation shows this clearly certain regions appear relatively 
brighter in earthlight than in sunlight. Seen under the best conditions the disc 
exhibits a remarkable and striking appearance. On the darkened background with the 
faintly marked plains, craters and mountains are a number of bright spots, some almost 
star-like in appearance, and resembling lights. Variations occur in both the inten-
sity and number of these spots and in this connection it is important to note that 
under the most favorable conditions some of the then bright areas, more especially 
that to the northeast of Grimaldi, can be resolved into a number of separate bright 
points. The use of the word "lights* does not, of course, imply that they are of an 
artificial nature. When men land on the moon artificial lighting would hardly be 
needed in the night time because of the intensity of the earthlight. It is possiblet  
although certainly not probable, that some of the temporary bright spots seen in the 
earthlight may actun1ly be lights due to the extrusion of incandescent matter by the 
operation of internal ( i.e. volcanic) forces. 

CAN SOUTHERN AMATEURS MAKE A GREAIER CONTRIBUTION TO PLANETARY OBSERVATIONS? 

by 

Frank M. Bateson 

(Paper read at the Second A.L.P.O. Convention, September 2, 1957). 

One of the most arresting facts about amateurs in the Southern Hemisphere is the 
volume and quality of their Variable Star work. Amongst their observers 'Fey have 
the world's two ace observers—Reginald de Kock in South Africa of the A.A,V.S.O. 
with a yearly total of around 6,000 observations, and Albert Jones, of the New 
Zealand Variable Star Section with an annual total of 10,000 observations. A conser-
vative estimate places the variable star observations from the Southern Hemisphere 
around 30,000 each year. 

It has always been that southern observers have figured prominently in this work 
and well known names stud the pages of their records. It almost appears that vari-
ables exercise some peculiar fascination on observers in lonely places. 

Equally arresting is the comparative paucity of serious planetary work from 
the south, outside of that done during favorable Martian oppositions. By serious 
planetary observing I mean regular recording of the brighter planets apparition after 
apparition. There have been, of course, brilliant planetary observers in the south-
ern lands but they have been few and far between. 

It has been suggested to me that perhaps I can account for this state of affairs, 
and, if it is correct then perhaps suggest some remedies. Recently ("THE SCIENTIFIC 
MONTHLY" 1957 March) Dr. John B. Irwin called attention to the complete unbalance in 
telescopic facilities between the Northern and Southern Hemispheres. Be was, of 
course, discussing professional observatories. In these the unbalance is not only in 
the large instruments, but extends down to small instruments and observatories. Pro-
fessionally he points out that the obvious solution would be the establishment of a 
number of southern observatories, financed and operated by the various Northern Hemis-
phere nations and universities. 

That solution would also partially solve what is the basic drawback in the south-
-isolation. Isolation from meetings such as this; isolation from the stimulating 
contact with professionals; often even isolation from other amateurs. It is not sur-
prising, for after all the countries concerned are comparatively newly settled. 
hundred years ago the States did not have many astronomical societies and few amateurs. 
These often worked alone. Australia and New Zealand in particular are still in much 
that stage. 

A good Otservatory always tends to create astronomical interest and societies in 
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dependence and by a free choice; he is outside the human battles which sometimes 
divide the professional astronomers as well as other mortals. What services can 
amateur astronomy render? What services? -only the greatest ignorance can keep one 
from knowing them. It is sufficient to look over the history of science to perceive 
quickly the influence of these isolated observers, an influence arising from wise and 
patient amateurs devoted to various studies and carrying on their investigations in 
the several branches of astronomy according to their aptitudes and their previous 
knowledge, whether practical or theoretical. 

Copernicus, to whom we owe a knowledge of the true system of the world, was an 
amateur astronomer, and his ideas were for a long time laughed at by the public before 
being definitively accepted. Another amateur, as we know well, the musician William 
Herschel, the discoverer of Uranus, was the first to gauge the, heavens, with the aid 
of his giant telescopes constructed with his own hands and to take a giant step for-
ward in astronomy that no professional astronomer has been able to equal. And Le 
Verrier, director of a tobacco factory, who became interested in astronomical calcu-
lation and, giving himself up to study of planetary perturbations achieved the dis-
covery of Neptune. And Lord Rosse who constructed an immense telescope of 72-inch 
aperture by the aid of which he discovered distant nebulae. 

Carrington, burn at Chelsen, Massachusetts, in 1826, had two observatories for 
the study of the sun built at his own expense and published a catalogue of "3735 
Circumpolar Stars Observed at Redhill" 41aren de la Rue, born in 1815, member of the 
Royal Society, was the initiator of photographic methods. It was as an amateur also, 
that Coldschmidt, a painter with a studio in Paris, discovered with a small refractor• 
14 asteriods. W. Lassell, born in 1799, brewer of beer but interested in science -
occupied simultaneously with commercial affairs and scientific studies- - put his theo-
retical knowledge into practice by constructing for himself - as did William Herschel 
- the instruments with which he searched the skies. In 1847, he discovered a satel-
lite of the planet Neptune and, later, at Malta, found two more satellites and 500 new 
nebulae, 

Finally, to talk a little about my town of Marseille, I must cite Jean L. Pons, 
who, along with Messier, discovered the largest number of coments. It was as porter 
at the observatory of Marseille that Pons began his practical work and his study of 
the sky. The most remarkable of his observations was, in 1810, that of the return of 
Enckete Comet. Pons left the amateur ranks in 1813, becoming an official astronomer 
at the observatory of Marseille and, at the solicitation of the Baron de Lach Pons 
was called by the Duchess of Lucca. to be head of the observatory in that town - he 
died at Florence in 1837. 

And now, to end these incomplete notes, let us come down to recent history, for 
which the oldest among us will have only to search their memories to discover easily 
the very important and decisive part that your great country has taken in the advance 
of astronomical science and the parts played in it by the amateurs and the profes-
sionals. 

I am happy to state that our association - the A.L.P.O. - has had for its cradle 
an intimate gathering of devoted men interested in the science of astronomy and I 
send you a wishr it is that our scientific association, which is an assembly of faith-
ful adepts of the cult of Urania, receives even further encouragement - from wherever 
it may come - to give it the hope of a future even more brilliant and more fruitful. 

Nate by Editor, Mr. Steadman Thompson translated Mr. Lerrieuts paper from 
French into English. 

ON THE EXISTENCE OF CATTERNOLEIS DIOPHANTUS-DELISLE DOMES 

by Leonard B. Abbey, Jr. 

(Paper read at the Second A.L.P.O. Convention, September 2, 1957). 

Of all the many and varied lunar surface features, the domes are, to many obser-
vers, the most interesting. AS their name suggests, these inconspicuous objects are 
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Figure 10. Diopbantus-Delisle Region. 
Leonard B. Abbey, g7. 8-inch refl. 2251. 
March 14, 1957. 1 35°, U.T. Colongi-
tuden= 6229. 
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On the night of March 14, 1957, an observation of the area under consideration 
was made by the writer in an attempt to verify Cattermole's objects (Figure 10). Of 
Cattermole's 31 domes, none were seen, with the possible exception of one area which 
may have been Cattermole's dome #1. A later observation (August 6, 1957) under better 
seeing conditions, was more successfult Three domes which may be identified with 

-A. 

107 

usually seen in the form of circular or slightly elliptical "bubbles" or "swellings*. 
They give the appearance of having been formed by some internal force pushing up the 
surface material without being able to penetrate it. Moore' states that all domes 
have been observed to be quite dark objects at lunar "sunrise", and to change to a 
much lighter shade at higher solar altitudes. Cooke' suggests that this may be due 
to their surfaces containing many minute fissures, which hold shadow under conditions 
of low solar lighting. 

Searching through lunar literature, one finds little, if any, mention of objects 
that may be associated with the domes with which most modern day selenographers are 
familiar. In fact, active observation of these objects dates from 1932, when Robert 
Barker drew attention to them by his observations of the very large dome inside the 
great walled plain Darwin. Barker's description of this object as a "huge cinder- , 
heap, a lunarian dust-heap which bristles with roughness—like a selenite slag-heapt", 
seems to fit Cooke's explanation of the variable-darkness phenomenon. In the years 
since Barker's observation, the number of known domes has been increased from under 
10 to several dozen. The locations of newly found domes are reported regularly in 
selenographic journals, particularly those published in Europe. 

One puzzling thing is that none of the old observers reported the domes, even 
though regions containing domes must have come under close scrutiny for other,pur-
poses. Goodacre does not give special attention to them, even though his map4  shows 
several of the more prominent ones. The maps of *Idler, Lohrmann, Schmidt, Eiger, 
and Neison are, of course, not detailed enough to show such inconspicuous objects. 
This well illustrates how elusive the domes may be. While I was searching for 
Larrieu's domes near Hortensius, they were overlooked several times. It was only 
on the third attempt that sucess was achieved. Once located, they were not difficult 
to find on later occasions. 

One of the more interesting problems posed by the domes is that of the *central 
pit". About 50% of n11 known domes have been observed to have these tiny pits, invar-
iably located in the exact center of the dome. Perhaps these pits have some relation 
to the "summit craters"; small pits apparently identical with those found on the 
domes, and concentrically located on the summits of lunar mountains. The *summit 
craters" located on the central peaks of Theophilus, Gassendi, Herschel, and Capella 
are perhaps the easiest to see in amateur instruments. Like the *central pits*, the 
major feature of interest in the "summit craters" is that they are always located in 
the exact center of the peak.- This fact may prove to be of great importance in con-
nection with speculations as to the origin of the lunar features. According to Bald-
win5  the total number of such pits caused by chance meteor hits as called for by the 
Meteoric Impact Theory should be about 15. Wilkins and Moore ', using the great 33* 
refractor of the Meudon Observatory, and the 25* refractor of the Cambridge Observa-
tory, have raised this number to over 60. Moore's argument against the Meteoric Theory 
is further strenghtened by the fact that there are no *near misses*. Pits are never 
located on the sides of the domes, always exactly in the center. When a peak or dome 
has two pits, they are symmetrics11y located in respect to the center. 

In recent years the domes have been studied by Wilkins, Moore, Cattermole, and 
Cooke. Observers interested in sAudying the lunar domes are refered to Part I of the: 
catalogue of Moore and Cattermole , the first such catalogue to be published. 

One of Cattermole's most interesting observations is that made on May 20, 19568. 
The observation was originally made in an attempt to verify a cleft, shown by Goodaere 
between Diophantus and Delisle. It is not, however the cleft that interests us. The 
most amazing feature of Cattermole's drawing is the multitude of domes shown. Over 30 
new domes are depicted in an area of only a little over 1500 square miles. Such a 
density of domes has never before been suspected or recorded. The existence of theme' 
domes, if proven, could play an important role in the study of the origin of the lunar 
features. 

• 

usually seen in the form of circular or slightly elliptical "bubbles" or "swellings". 
They give the appearance of having been formed by some into al force pushing up the 
surface material without being able to penetrate it. Moore' states that all domes 
have been observed to be quite dark objects at lunar "sunrise", and to change to a 
much lighter shade at higher solar altitudes. Cooke' suggests that this may be due 
to their surfaces containing many minute fissures, which hold shadow under conditions 
of low solar lighting. 

Searching through lunar literature, one finds little, if any, mention of objects 
that may be associated with the domes with which most modern day selenographers are 
familiar. In fact, active observation of these objects dates from 1932, when Robert 
Barker drew attention to them by his observations of the very large dome inside the 
great walled plain Darwin. Barker's description of this object as a "huge cinder- 

a lunarian dust-heap which bristles with roughness—like a selenite slag-heap'", 
seems to fit Cooke-'s explanation of the variable-darkness phenomenon. In the years 
since Barker's observation, the number of known domes has been increased from under 
10 to several dozen. The locations of newly found domes are reported regularly in 
selenographic journals, particularly those published in Europe. 

One puzzling thing is that none of the old observers reported the domes, even 
though regions containing domes must have come under close scrutiny for other,pur-
poses. Goodacre does not give special attention to them, even though his map4  shows 
several of the more prominent ones. The maps of *Idler, Lohrmann, Schmidt, Elgar, 
and Neison are, of course, not detailed enough to show such inconspicuous objects. 
This well illustrates how elusive the domes may be. While I was searching for 
Larrieu's domes near Hortensius, they were overlooked several times. It was only 
on the third attempt that sucess was achieved. Once located, they were not difficult 
to find on later occasions. 

One of the more interesting problems posed by the domes is that of the "central 
pit". About 50% of n11 known domes have been observed to have these tiny pits, invar-
iably located in the exact center of the dome. Perhaps these pits have some relation 
to the "summit craters"; small pits apparently identical with those found on the 
domes, and concentrically located on the summits of lunar mountains. The *summit 
craters" located on the central peaks of Theophilus, Gassendi, Herschel, and Capella 
are perhaps the easiest to see in amateur instruments. Like the *central pits*, the 
major feature of interest in the "summit craters" is that they are always located in 
the exact center of the peak.- This fact may prove to be of great importance in con-
nection with speculations as to the origin of the lunar features. According to Bald-
win5  the total number of such pits caused by chance meteor hit as called for by the 
Meteoric Impact Theory should be about 15. Wilkins and Moore ', using the great 33* 
refractor of the Meudon Observatory, and the 25" refractor of the Cambridge Observa-
tory, have raised this number to over 60. Moore's argument against the Meteoric Theory 
is further strenghtened by the fact that there are no *near misses*. Pits are never 
located on the sides of the domes, always exactly in the center. When a peak or dome 
has two pits, they are symmetrically located in respect to the center. 

In recent years the domes have been studied by Wilkins, Moore, Cattermole, and 
Cooke. Observers interested in sAudying the lunar domes are refered to Part I of the 
catalogue of Moore and Cattermole , the first such catalogue to be published. 

One of Cattermole's most interesting observations is that made on May 20, 19568. 
The observation was originally made in an attempt to verify a cleft, shown by Goodaora 
between Diophantus and Delisle. It is not, however the cleft that interests us. The 
most amazing feature of Cattermole's drawing is the multitude of domes shown. Over 30 
new domes are depicted in an area of only a little over 1500 square miles. Such a 
density of domes has never before been suspected or recorded. The existence of theme,  
domes, if proven, could play an important role in the study of the origin of the lunar 
features. 

On the night of March 14, 1957, an observation of the area under consideration 
was made by the writer in an attempt to verify Cattermole's objects (Figure 10). Of 
Cattermolels 31 domes, none were seen, with the possible exception of one area which 
may have been Cattermole's dome #1. A later observation (August 6, 1957) under better 
seeing conditions, was more successfult Three domes which may be identified with 
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eattermolels domes No. 11 and No. 12 and one dome-like object that Cattermole has 
not labeled as such were seen. Cattermolets domes 25, 26, 27, 28, 29, 30, and 31 
were definitely identified with some of the low-lying "ridges" that are seen on the 
floor of the Mare Imbrium (Figure 11). 

Cattermoleta dome #21, a large- mass occupying the area between Diophantus and 
Delisle, was not seen as such; however, the ridge connecting the north edge of 
Diopbantus and the mountain mass east of Delisle (Wilkins' "Beta9 may be the edge of 
a large, but extremely low-lying dome. It seems that if present, such a large, low 
object could not correctly be called a dome. 

The above statements raise the question as to just which objects fall under the 
definitions of "dome, "ridge" and other accepted formation types. It seems that ob-
jects that do not exibit the rounded sides, symmetrical or semi-aymmetrical shape, 
and the (apparently) smooth surface of our "prototype" domes should not be classified 
as such. The "ridges" in question are very low-lying, and give the appearance of 
being "ripples" in the surface of the Merq. It is possible that under conditions of 
extremely low lighting they may be mistaken for chains of domes, however under higher 
lighting there is no resemblance, while the true domes stand out quite plainly. Carry-
ing Cattermolets method a little further, one might call the lunar plateau Wargentin a 
domeL 

Having examined the question of whether or not Cattermolels objects may be classi-
fied as domes, we come to the relative prominence he has given them in his drawing. 
Cattermcleis observation was made with Moore's 122* reflector;* both of mine with an 
8*: reflector. We both used comparable powers (i.e. 360-90). Seeing conditions were 
also comparable. Most of the objects in Cattermoletedreming should be visible- in a 
6", and certainly all of them should be seen in an 8*. In addition to this, a recent 
study by Whitaker of the best available photographs of the region failed to reveal 
the domes; even though the Hortensius-T. Mayer domes were easily visible. One is ob-
viously led to the conclusion that the Diopbantus-Delisle domes must be much less 
prominent than suspected by Cattermole. 

The question of whether or not the Cattermole objects are domes is still largely 
unanswered. It has been shown that seven of them are, in reality, low-lying ridges. 
One is dismissed on the grounds that it is too large, low, and irregular to be inclu-
ded in the definition of the dome. Three of them have been confirmed. This leaves. 
23 domes unconfirmed. It has been shown of what importance the confirmation of these 
domes may be to lunar feature formation theories. It is hoped that more amateurs will 
see fit to examine this region in the near future. Speculations. observations, and 
other comments are invited. Interested observers are referred to the publication of 
the Lunar Section of the British Astronomical Association, "The Nbon", for reports of 
further findings. 
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MERCURY OBSERVATIONS FROM OCTOBER 1216 TO MAY,  1957  

by Owen C. Renck 

(Paper read at the Second A.L.P.O. Convention, September 2, 1957). 

This paper is an effort to bring the Mercury Section of the A.L.P.O. up to date. 
We have received for the month of October, 1956 eight drawings; for February, 1957 
one drawing; for April, 1957 five drawings; and for May, 1957 one drawing, plus two 
fine detailed reports from, Dr. Sandner in Germany. 

I shall first take the apparition of October, 1956. Of the eight drawings re-
ceived there were six by Cragg and two by Renck. Gregg secured the most excellent 
views of this difficult object that I have seen for some time, in fact since I had 
received an excellent group from Haas earlier in 1956. Mercury passed perihelion on 
October 9, 1956; and correspondingly Gregg shows the Argyritis bright spot close to 
the east limb. This spot was placed nearer and nearer to the center of the disc from 
October 14 to October 27, mostly because of the change in phase but partly because of 
changing libration as Mercury approached its aphelion of November 22. Cragg also sug-
gests a strong southern libration since detail appears to be placed south of the po-
sitions given on the Antoniadi map. He further comments that Argyri1t appeared much 
larger to him, and also brighter, than usually represented on maps of the planet. At 
this time the cusps were generally recorded as brighter than the rest of the disc 
(except Argyritis). Cragg shows a prominent dark streak extending in from the termin-
ator a bit south of the "apparent equator", a streak which he prefers to identify as 
Horarum Vallis. This feature too is shown farther south than on the map. 

For the morning apparition of February, 1957 I was overwhelmed to receive the 
grand total of one observation, by Chester J. Smith with his fine 9.5-inch refractor. 
Smith saved the day. His drawing shows very prominently Solitudo Persephones, with 
Solitudo Atlantis more or less combined with it. He drew Criophori very wide, but 
not very dark, as seen in the past by Haas, Gregg, Roth, your writer, and many others. 
Smith shows Maiae near the terminator and one dark streak, which he has not named, 
extending from the terminator. The latter may be an extension of Criophori. Argyritis 
is not shown. On this date Mercury was just past the half way mark between its peri-
helion and aphelion points. Smith observed the planet twice within a 24-hour period, 
and he adds that he could find no shift of the detail in that time. 

Let us now look at the evening apparition of April, 1957. The planet was fairly 
well placed in the evening sky, 16 N. to 15°  N. in declination during the period 
covered. There were five drawings in all, one by Chester J. Smith and four by your 
writer. I would say that the most conspicuous features were again Argyritis and 
Horarum Vnllis. Most of the drawings agree that the south cusp was the darker and 
the north one fairly bright, in accord with Antoniadi's map. Two drawings made by 
the two observers on April 15, almost three hours apart, are in good agreement. 
Smith makes the comment that Mercury's features must have been greatly displaced. 
They were, for at this point in Mercury's orbit there would be an eastern libration. 
Smith recorded the south cusp as very blunted and claimed that the north one was vis-
ible past the expected terminator. 

One further observation of this apparition was made by Stephen Sinotte. The 
detail here was described as faint streaks at the limit of visibility. It is the 
opinion of the writer that these probably are boundaries between areas of different 
intensity. One line probably is an extension of Horarum 

I would now, like to summarize the work of our German colleagues. They made an 
effort to compare the predicted and the observed times of dichotomy, finding very 
little difference between them. They also say that the observations were not too 
reliable since the seeing conditions were very bad. This bad seeing also prevented 
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MERCURY OBSERVATIONS  FROM OCTOBER 2 TO MAY,  1957  

by Owen C. Renck 

(Paper read at the Second A.L.P.O. Convention, September 2, 1957). 

This paper is an effort to bring the Mercury Section of the A.L.P.O. up to date. 
We have received for the month of October, 1956 eight drawings; for February, 1957  
one drawing; for April, 1957 five drawings; and for May, 1957 one drawing, plus two 
fine detailed reports from Dr. Sandner in Germany. 

I shall first take the apparition of October, 1956. Of the eight drawings re-
ceived there were six by Gregg and two by Renck. Oragg secured the most excellent 
views of this difficult object that I have seen for some time, in fact since I had 
received an excellent group from Haas earlier in 1956. Mercury passed perihelion on 
October 9, 1956; and correspondingly Oragg shows the Argyritis bright spot close to 
the east limb. This spot was placed nearer and nearer to the center of the disc from 
October 14 to October 27, mostly because of the change in phase but partly because of 
changing libration as Mercury approached its aphelion of November 22. Oragg also sug-
gests a strong southern libration since detail appears to be placed south of the po-
sitions given on the Antoniadi map. He further comments that Argyritte appeared much 
larger to him, and also brighter, than usually represented on maps of the planet. At 
this time the cusps were generally recorded as brighter than the rest of the disc 
(except Argyritis). Cragg shows a prominent dark streak extending in from the termin-
ator a bit south of the "apparent equator", a streak which he prefers to identify as 
Horarum Vallis. This feature too is shown farther south than on the map. 

For the morning apparition of February, 1957 I was overwhelmed to receive the 
grand total of one observation, by Chester J. Smith with his fine 9.5-inch refractor. 
Smith saved the day. His drawing shows very prominently Solitudo Persephones, with 
Solitudo Atlantis more or less combined with it. He drew Criophori very wide, but 
not very dark, as seen in the past by Haas, Cragg, Roth, your writer, and many others. 
Smith shows Maiae near the terminator and one dark streak, which he has not named, 
extending from the terminator. The latter may be an extension of Criophori. Argyritis 
is not shown. On this date Mercury was just past the half way mark between its peri-
helion and aphelion points. Smith observed the planet twice within a 24-hour period, 
and he adds that he could find no shift of the detail in that time. 

Let us now look at the evening apparition of April, 1957. The planet was fairly 
well placed in the evening sky, 16 N. to 1S°  N. in declination during the period 
covered. There were five drawings in all, one by Chester J. Smith and four by your 
writer. I would say that the most conspicuous features were again Argyritis and 
Horarum Vallis. Most of the drawings agree that the south cusp was the darker and 
the north one fairly bright, in accord with Antoniadi's map. Two drawings made by 
the two observers on April 15, almost three hours apart, are in good agreement. 
Smith makes the comment that Mercury's features must have been greatly displaced. 
They were, for at this point in Mercury's orbit there would be an eastern libration. 
Smith recorded the south cusp as very blunted and claimed that the north one was vis-
ible past the expected terminator. 

One further observation of this apparition was made by Stephen Sinotte. The 
detail here was described as faint streaks at the limit of visibility. It is the 
opinion of the writer that these probably are boundaries between areas of different 
intensity. One line probably is an extension of Horarum Vallis. 

I would now, like to summarize the work of our German colleagues. They made an 
effort to compare the predicted and the observed times of dichotomy, finding very 
little difference between them. They also say that the observations were not too 
reliable since the seeing conditions were very bad. This bad seeing also prevented 
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Figure 12. Mercury. 
Owen C. Renck. 
4 inch refr. 120X. 
October 11, 1956. 
11 55m, U.T. 

Figure 13. Mercury. 
Chester J. Smith. 
9.5-inch refr. 180X. 
April 15, 1957. 
3 OC 2  

Figure 14. Mercury. 
Thomas Gregg. 
6—inch refr. 180X. 
Ongeber252  1956. 
18" 902  

Figure 17. Chester J. Smith with his Observatory and 9.5—Inch 
Refractor. Refer to Article by Mr. Smith in this issue. 

 

 

I 
Figure 18. Lunar Crater Cassini. 
Raymond Oxford. 4—inch refr. 180; 
240X. April 30, 1955. 3h dm, U.T. 
Colongitude=5?3. 

Figure 19. Lunar Crater Plinius. 
Robert M. Adams. 4.3—inch refr. 
168X, 201X. April 102  1954. lh 
50m, U.T. Colongitude = 351°1. 
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Figure 13. Mercury. 
Chester J. Stith. 
9.5-inch refr. 180X. 
Apri1 15, 1957. 
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Figure 14. Mercury. 
Thomas Gregg. 
6-inch refr. 180X. 
Oober 25,  1956. 
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Figure 17. Chester J. Smith with his Observatory and 9.5-Inch 
Refractor. Refer to Article by Mr. Smith in this issue. 

Figure 18. Lunar Crater Cassini. 
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Figure 19. Lunar Crater Plinius. 
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their recording very much detail. Dr. Sandner used a 4-inch F:17 refractor.. The 
German group also attempted to photograph the planet; but there was only five min-
utes of time on each day suitable for doing so, after Mercury was sufficiently bright 
in the twilight and before it got so low that the atmosphere became too disturbed for 
a photograph. They assert that the detail on Mercury is much easier to see than that 
on Venus, and I think we can all agree with them there. Dr. Sandner made an effort to 
compare their work with the map of Antoniadi. I notice myself that they do not have 
any bright spot in the position of Argyritis, according to both Antoniadi and our own 
A.L.P.O. map by O'Toole. Dr. Sandner comments that very dark streaks were identified 
as Horarum Vallis, Admenti Varlis, and farther south Solitudo Hermae Trismegisti. Sol-
itudo Criophori was reported to be very dark. Solitudo Aphrodites was very faint. 
Atlantis was reported as 30 degrees wide. One small band could not be identified on 
the Antoniadi map; Haas reported this feature and mapped it. Solitudo Phoenicis appear-
ed very dark; and 30 degrees to its west there was noticed a dark spot, thought to be 
Solitudo Jovis. 

All of Dr. Sandnar's past observations were lost during the war in the bombing of 
Nuremberg. 

It is said that Copernicus, who died at the age of 70, although he searched for 
Mercury never saw it. This circumstanoe may be some consolation to those in the pre,-
sent who have failed to find it. 

Some observers of the past have placed an extremely high mountain near the south 
cusp, claiming it to be about 10.7 miles high and explaining in this way the blunting 
of this cusp. Schroeter gave the planet a rotation period of 24 hrs., 5 mins., and 
48 secs. Schiaparelli disagreed with this period as afar from the truth"'. As you All 
know, it is generally accepted that Mercury keeps the sale face ocyntinually towards 
the sun. 

I hope that during future apparitions more of our members will try their hands 
at this neglected object. 

PROGRESS REPORT OF THE A.L.P.O., LUNAR METEOR SEARCH PROJECT 

by Robert M. Adams 

Again we wish to report the results of our efforts on behalf of the lunar meteor 
search project. The second year of observations covers the period from August, 1956 
through July, 1957. Along with sunspot maximum we have encountered a very high inci-
dence of cloudy and rainy weather which has made inroads on the number of reports, 
particularly during the latter half of this period of observations. 

The following people have engaged in the lunar meteor work since August 1, 1956, 
submitting one or more reports each: 

Lee Angle, Fort Worth, Texas. 82-inch McDonald reflector. 

James Berg, Dyer, Ind. 4-inch refl. 

V. F. Duncan, Galveston, Texas. 6-inch refl. 
Lyle T. Johnson, Welcome, Md. 16-inch refl. 

G. H. Johnstone, Albuquerque; N. Mex. 6-inch refl. 

Jerome Kaltenhauser, Lindstrom, Minn. 6-inch refl. 

Mary C. MacKensie, Montreal, Quebec, Canada. 

Contributing observers were I. Williamson, 80.4am.refr.; Sidney Sundell, 3.5-
inch refl.; T. Noseworthy, 6-inch refl.; W,A. Warren, 6-inch refl.; K. and Z. Zorgo, 
T.F. Morris, and D. Yane, 6-inch refl. and 5-inch refl.; E. Danson and M. Mendelssohn, 
3.5-inch refl. and 6-inch refl.; R. Venor, 12-inch refl.; N. Gauss and B.F. Lein, 6-
inch refl. 

Ian C. McLennan, Edmonton, Alberta, Canada. 

Several observers during the eclipse of the moon on November 18, 1956. 

Robert L. Niles, Woodland, Calif. 8-inch refl. 
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their recording very much detail. Dr. Sandner used a 4-inch F:17 refractor.. The 
German group also attempted to photograph the planet; but there was only five min- 
utes of time on each day suitable for doing so, after Mercury was sufficiently bright 
in the twilight and before it got so low that the atmosphere became too disturbed for 
a photograph. They assert that the detail on Mercury is much easier to see than that 
on Venus, and I think we can all agree with them there. Dr. Sandner made an effort to 
compare their work with the map of Antoniadi. I notice myself that they do not have 
any bright spot in the position of Argyritis, according to both Antoniadi and our own 
A.L.P.O. map by O'Toole. Dr. Sandner comments that very dark streaks were identified 
as Horarum Vallis, Admenti Vellis, and farther south Solitudo Hermae Trismegisti. Sol- 
itudo Criophori was reported to be very dark. Solitudo Aphrodites was very faint. 
Atlantis was reported as 30 degrees wide. One small band could not be identified on 
the Antoniadi map; Haas reported this feature and mapped it. Solitudo Phoenicia appear- 
ed very dark; and 30 degrees to its west there was noticed a dark spot, thought to be 
Solitudo Jovis. 

All of Dr. Sandnar's past observations were lost during the war in the bombing of 
Nuremberg. 

It is said that Copernicus, who died at the age of 70, although he searched for 
Mercury never saw it. This circumstance may be some consolation to those in the pre,-
sent who have failed to find it. 

Some observers of the past have placed an extremely high mountain near the south 
cusp, claiming it to be about 10.7 miles high and explaining in this way the blunting 
of this cusp. Schroeter gave the planet a rotation period of 24 hrs., 5 mins., and 
48 secs. Schiaparelli disagreed with this period as "far from the truth"'. As you All 
know, it is generally accepted that Mercury keeps the sere face continually towards 
the sun. 

I hope that during future apparitions more of our members will try their hands 
at this neglected object. 

PROGRESS REPORT OF THE A.L.P.O., LUNAR METEOR SEARCH PROJECT 

by Robert M. Adams 

Again we wish to report the results of our efforts on behalf of the lunar meteor 
search project. The second year of observations covers the period from August, 1956 
through July, 1957. Along with sunspot maximum we have encountered a very high inci-
dence of cloudy and rainy weather which has made inroads on the number of reports, 
particularly during the latter half of this period of observations. 

The following people have engaged in the lunar meteor work since August 1, 1956, 
submitting one or more reports each: 

Lee Angle, Fort Worth, Texas. 82-inch McDonald reflector. 

James Berg, Dyer, Ind. 4-inch refl. 

V. F. Duncan, Galveston, Texas. 6-inch refl. 

Lyle T. Johnson, Welcome, Md. 16-inch refl. 

_ _ 	G. H. Johnstone, Albuquerque; N. Mex. 6-inch refl. 

Jerome Kaltenhauser, Lindstrom, Minn. 6-inch refl. 

Mary C. MacKensie, Montreal, Quebec, Canada. 

Contributing observers were I. Williamson, 80.4am.refr.; Sidney Sundell, 3.5-
inch refl.; T. Noseworthy, 6-inch refl.; W.A. Warren, 6-inch refl.; K. and Z. Zorgo, 
T.F. Morris, and D. Yane, 6-inch refl. and 5-inch refl.; E. Danson and M. Mendelssohn, 
3.5-inch refl. and 6-inch refl.; R. Venor, 12-inch refl.; N. Gauss and B.F. Lafin, 6—
inch refl. 

Ian C. McLennan, Edmonton, Alberta, Canada. 

Several observers during the eclipse of the moon on November 18, 1956. 

Robert L. Miles, Woodland, Calif. 8-inch refl. 
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Frederick Filcher, Topeka, Kansas. 3.5-inch refl. 

L. J. Robinson, Sylmar, Calif. 10-inch refl. 

Eugene Spiess, Manchester, Conn. 5-inch refr. 

Steadman Thompson, Columbus, Ohio. 6-inch refl. 

Fred R. West, Andover, Mass. 8-inch refl. 

We are still encountering many difficulties when attempting to obtain overlapping 
reports. In addition to the usual reasons for not observing such as the weather, 
trees, other engagements, and freezing weather, we must now contend with increasing 
demands on observers for other types of observations such as those connected with the 

(International Geophysical Year) and particularly with the increasing demands 
of the Moonwatch program. In spite of all of these vicissitudes we still have a 
respectable number of reports. I should particularly like to take this opportunity 
to thank the Montreal team for their persistent observations. I notice an increase 
of the numbers of reports of faint flashes. One might expect that the first confirmed 
lunar meteor w111  be a faint one. 

Mr. Berg reports a "lunar meteor's at 6h  7m, U.T., during the lunar eclipse of 
November 18, 1956. It was reported to be near Cleomedes and of one second duration. 
It was in the nature of a streak rather than a flash. 

Mr. Duncan saw a 'possible flash" during the lunar eclipse at 6h 33m, U.T., 
northeast 2f Aristarchps„. Be states that he saw several flashes on November 27, 1956 
between 11" le and 12" 5-, U.T. all of which were dim: at 11",26m south of Proclus, 
at 11h  28m  near Gutenberg, at 12" 2m south of Picard, and at 12"5m  inside Ahe west 
shore of Mare Crisium.. Be observed on November 28, 1956 from 10h  55m  to 11 45m, 
U.T. but with negative results. 

Mr. Angle saw a faint streak of light with a very short path while looking through 
the 82-inch McDonald reflector at 2h 15m, U.T. on August 10, 1956. Mr. Angle is not 
an experienced observer and reported to Mr. John Farrell. I should perhaps take time 
out to explain at this point that there are many meteors in our own atmosphere that, 
are very faint and have short paths. I spend much time at my 10-inch ' scope doing 
variable star observations and make up lists of telescopic meteors for Dr. Olivilwas 
a by-product. The greatest number of streaks of light thus seen are faint and have 
short paths. It behooves all of us to recognize that many so-called lunar meteors are 
nothing more than such faint earth meteors. 

Mr. Johnson observed on October 10 and 11, 1956, 2h  3d"  to approximately 3h  9m, 
U.T. with wholly negative results. 

Mr. johnstope report pd these observations: September 11, 1956, 2h  15m  to 2h  5515 
March 7, 1957, 31  Om  to 3' 45m; April 6, 1957, 3h  10m  to 3h 45m; and July 4, 1957, 
3h  30 m to 4h 25m (times by U.T.). The reports were all negative. 

Mr. Kaltenhauser observed on August 30, August 31, and September 12, 1956,uone 
hour on each date with negative results. Be reports seeing a faint streak at 1:1' Om, 
U.T. on February 6, 1957 at the end of an observation period which started at 0" 
35m  (7). This rstreakr was of 11- second duration on the southeast limb between Eich-
stadt and Bourand. (We are sorry to lose the services of Mr. Kaltenhauser. Be plans 
to enter college in the fall of 1957. He has left a trail of good reports for the 
past two years, and we hope that he can find time to send us an occasional observation.) 

The Montreal observers have built themselves an outstanding series of observa-
tions. Most of the observations were made by two or more observers, spaced sufficient-
ly far apart to be able to verify a lunar meteor. It is very interesting to note that 
there was not a single verification. Their work was particulpr4 careftl and was car-
ried out along strictly scientific lines: August 12, 1956, 1" 0 to 1" 20 (U.T., ap 
usual), negative; August 13, 1956, 1 Om  to 1" 30m, negative; October 9-10, 1956, 23" 
30m  to 0 30m (a period of one hour), two observingouos, neg,ative; November 8, 1956, 
23h  Om  to 23h  3d", negative; November 9, 1956, 23h 0 to 23h  30-, two observing groups, 
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Frederick Filcher, Topeka, Kansas. 3.5-inch refl. 

L. J. Robinson, Sylmar, Calif. 10-inch refl. 

Eugene Spiess, Manchester, Conn. 5-inch refr. 

Steadman Thompson, Columbus, Ohio. 6-inch refl. 

Fred R. Mast, Andover, Mass. 8-inch refl. 

We are still encountering many difficulties when attempting to obtain overlapping 
reports. In addition to the usual reasons for not observing such as the weather, 
trees, other engagements, and freezing weather, we must now contend with increasing 
demands on observers for other types of observations such as those connected with the 

(International Geophysical Year) and particularly with the increasing demands-
of the Moonwatch program. In spite of all of these vicissitudes we still have a 
respectable number of reports. I should particularly like to take this opportunity 
to thank the Montreal team for their persistent observations. I notice an increase 
of the numbers of reports of faint flashes. One might expect that the first confirmed 
lunar meteor will be a faint one. 

Mr. Berg reports a "lunar meteor" at 6h  1m, U.T., during the lunar eclipse of 
November 18, 1956. it was reported to be near Cleomedes and of one second duration. 
It was in the nature of a streak rather than a flash. 

Er. Duncan saw a "possible flash" during the lunar eclipse at 6h 33m  U.T., 
northeast of Aristarchps He states that he saw several flashes on November 27, 1956 
between lln  le 	
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and 12' 5-, U.T. all of which were dim: at 11.426m south of Proclus, 

at llh  28m  near Gutenberg, at 12n 2m south of Picard, and at 12h  5m  inside he west 
shore of Mare Crisium.. He observed on November 28, 1956 from 10h  55m  to 11" 45m, 
U.T. but with negative results. 

Mr. Angle saw a faint streak of light with a very short path while looking through 
the 82-inch McDonald reflector at 2h 15m, U.T. on August 10, 1956. Er. Angle is not 
an experienced observer and reported to Mr. Jelin Farrell. I should perhaps take time 
out to explain at this point that there are many meteors in our own atmosphere that 
are very faint and have short paths. I spend much time at my 10-inch ' scope doing 
variable star observations and make up lists of telescopic meteors for Dr. Olivier as 
a by-product. The greatest number of streaks of light thus seen are faint and have 
short paths. It behooves all of us to recognize that many so-called lunar meteors are 
nothing more than such faint earth meteors. 

Pr. Johnson observed on October 10 and 11, 1956, 2h  30m  to approximately 3h  1m, 
U.T. with wholly negative results. 

Mr. Johnstone reported these observations: September 11, 1956, 2h  15m  to 2h  5511 
March 7, 1957, 3n  dm  to 3n  45m; April 6, 1957, 3h  lom  to 3h 45m; and July 4, 1957, 
3h  30 m to 44 25m (times by uj.). The reports were all negative. 

Mr. Kaltenhauser observed on August 30, August 31, and September 12, 1956,,one 
hour on each date with negative results. He reports seeing a faint streak at 1" e 
U.T. on February 6, 1957 at the end of an observation period which started at 0h / 

35m  (?). This ""streak" was of + second duration on the southeast limb between Eich-
stadt and Bourand. (We are sorry to lose the services of Mr. Kaltenhauser. He plans 
to enter college in the fall of 1957. He has left a trail of good reports for the 
past two years, and we hope that he can find time to send us an occasional observation.) 

The Montreal observers have built themselves an outstanding series of observa-
tions. Most of the observations were made by two or more observers, spaced sufficient-
ly far apart to be able to verify a lunar meteor. It is very interesting to note that 
there was not a single verification. Their work was particularly careful and was car-
ried out along strictly scientific Wes: Aufiust 12, 1956, 1" 0 to 1n  24M (U.T., ap 
usual), negative; August 13, 1956, 1 Om  to 1 30m, negative; October 9-10, 1956, 23 
30m  to 0 30m (a period of one hour), two observing ours, negative; November 8, 1956, 
23h  Om  to 23h  30m, negative; November 9, 1956, 23h  0 to 23h  30", two observing groups, 
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negative; November 18, 1956, 54  45m  to 6h 40m, bright instantaneous flash over the 
Doerfel ;fountains at 5h  59m, second observing_grouphfrom 6h Gm  to 6h 39m  with negative 
results, and third observing group from 5h 45"' to 6 40m with results also negative, 

mad. 

 

suggesting that the flash mentioned was an earthly meteor; December 6, 1956, 23h  0 to 
24 Om, negative; December 7, 1956, 23h Om  to 24h Om, negative; January 4, 1957, 23h  
20m to 24 Om, a bright flash of one second duration between Perce and Nacrobius at h- 23 3y-m  ' 

a second group from 2 11  30m  to 23h 30m, negative results; January 5, 1957, 
23 4m  to 24 Om, negative,two other groups also observing at the same time with neg- 
ative results; March 7 ,1957, 2h Om to 3h 	three groups all indicating negative 
resultsi Pay 6, 19c7, i" Om to 2" Om  and 	to 3h Om, negative; May 7, 1957, lh Om 
to 2h 0manza.2h  0 to 3 Om, negative. 

The Edmonton, Canada group report that several of their members observed during 
the whole of the lunar eclipse of November 18, 1956 with completely negative results. 

Mr. Miles reports that he observed on several. occasions: August 1, 1956, llh 30m 
to 12h  Om(?), U.T., negative; August 12, 1956, 4" Om  to 4h  30m, negative; September 11, 
1956, 3415m  to 3h 4,m, negative; September 12, 1956, 3h ism to 3h 45m; Qctober 28, 
1956, 12h 45m  to 1311  15m (?), negative; October 29, 1956, 12h  45m to 13" 15m (?), neg-
ative; November 9, 1956, 2h Om to 2n 3Qm, negative; November 18, 1256, eclipse obser-
vation negative; June 4, 1957, 5h to 0', negative; June 5, 1957, 5n to 6h, very faint 
flash-exact record not kept. 

Mr. Filcher observed on two occasions with negative results: January 9, 1956, 
23h  30m  to 24h  Om  and April 6, 1957, 3h Om to 3h  30m. 

Mr. Robinson writes that he saw a streak suspect near Albategnius across 
Ptolemaeus 	6h 35% U.T. while observing the total lunar eclipse of November 18, 
1956 from 6' ?rn  to 7' 38m. 

Mr. Spiess is credited with the longest series of observations made by an indivi-
dual. These include, all with  negative results: August 12, 1956, lh Om  to lh 32m, U. 
T. 8eptember,16-17, 1956, 23 50m  to Oh  38m (a period of 48 minutes); October 7, 1956, 
21h 55m  to 23" 42m; October 9-1Q, 1956, 23h 15m  to Oh  40m; October 11-12, 1956,23h  40m 
to On 35m; November 9, 1956, 22" 55m  to 23h  30m; January 	1257, 22h 40m to 23h  18m0 
Fpbruary 	1957, 23h 8m  to 0/1,20m; Mixer' 4-5, 1957, 23" 50'to Oh 16m; March 7, 1957, 
ln  55m  to 2" 42m; May 3, 1957, lh  20m  V 2m  58m; 	M ay 7, 1957, lh 15m  to 2h 30m; Vay 8, 
1957, 1" 30m  to 	10m; June 3, 1957, I" 57m to 21' 2mi July 2, 1957, Oh 58m.to 2" 8T;July 3, 
1957, lh 50m to 2h  18m; July 5, 1957, 2h 33m to 3h  16m. 

, Mr. Thompson observed on four different occasions: August 31, 1956, 10h lm  to 
10" 30m; September 28.a  1956, 10h,28m to llh lm; October 28, 1956, 10h 44m to 11h 16m. 
February 24, 1957, 10" 28m  to 11" 3m. All work resulted in negative findings. 

Nr. West, on the other hand, reported "finds" all over the place. On only three 
occasions he reports seeing four "streaks": September 28, 1956, 10h  25m  to .1.n  3m, 
U.T., at 10h 40m a "flashing streak" over Archimedes; September 29, 1956, 10' 25m to 
10' 55m, a bright streak at 10h 43m  north of Sinus Iridum; October 11, 1956, Oh 25m  to 
lh 8m, a streak at Oh  45m  over Mare Nubium followed by another 30 seconds later west 
of the first one. 

An analysis of the above reports certainly goes to show that we have not verified 
the observable existence of lunar meteors; and judging by the amount of observations 
to date, if such observable meteors exist, they are not common. It is hoped that as 
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this project continues we can enlist the interest of more groups such as the Montreal 
group to observe under the leadership of a project coordinator. However, the obser-
vations of individuals are most welcome. 

BUILDING A 9.5-INCH REFRACTOR • 

by Chester J. Smith 

After having made several small refracting and reflecting telescopes, the last 
being a very fine 6-inch F:17 refractor, I decided that I would like a refractor of 9 
or 10 inches. It would have been much easier to have a larger reflector; but I have 
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Doerfel Mountains at 5h  59m, second observingmgrouphfrom 6h dm  • to 6h 39m  with negative 
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23h 30m  to 24h Om  and April 6, 1957, 3h Om to 3h 30m. 

Mr. Robinson writes that he saw a streak suspect near Albategnius across 
Ptolemaeus 	6h 35", U.T. while observing the total lunar eclipse of November 18, 
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1957, 1" 30' to 3" 10m; June 3, 1957, In  57m to 211  2m1 July 2, 1957, Oh 58m.to 2" 8';July 3, 
1957, lh 50m to 2h  18m; July 5, 1957, 2h 33m to 3h  16m. 

, Mr. Thompson observed on four different occasions: August 31, 1956, 10h lm  to 
10" 30m; September 28„ 1956, 10h,28m to llh lm; October 28, 1956, 10h 44m to 11h 16m; 
February 24, 1957, 10" 28m  to 11" 3m. All work resulted in negative findings. 

Nr. West, on the other hand, reported "finds" all over the place. On only three 
occasions he reports seeing four "streaks": September 28, 1956, 10h 25m  to .1.n 3m, 
U. TT., at 10h 40m a "flashing streak" over Archimedes; September 29, 1956, 10' 25m to 
10h 55m, a bright streak at 10h 43m  north of Sinus Iridum; October 11, 1956, Oh 25m  to 
lh 8m, a streak at Oh 45m over Mare Nubium followed by another 30 seconds later west 
of the first one. 

An analysis of the above reports certainly goes to show that we have not verified 
the observable existence of lunar meteors; and judging by the amount of observations 
to date, if such observable meteors exist, they are not common. It is hoped that as 
this project continues we can enlist the interest of more groups such as the Montreal 
group to observe under the leadership of a project coordinator. However, the obser- 
vations of individuals are most welcome. 

BUILDING A 9.5-INCH REFRACTOR 

by Chester J. Smith 

After having made several small refracting and reflecting telescopes, the last 
being a very fine 6-inch F:17 refractor, I decided that I would like a refractor of 9 
or 10 inches. It would have been much easier to have a larger reflector; but I have 
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always been partial to refractors because of their very sharp definition on close 
double stars, since there is less scattered light and the background is darker and 
freer from specks of light surrounding bright stars than with reflectors. I ordered 
a 9-inch F:17 objective from Mr. John Mellish and started at once to make the wood 
patterns for the various parts. (I work as a tool and die maker in a large iron foun-
dry and hence have access to the company's machinery for doing this work after working 
hours.) Mr. Mellish later wrote me that glass blanks 11 inches in diameter were avail-
able so that I could have had a 10.5-inch objective, but by that time I had already 
made the tube for 9.5 inches of clear aperture. 

While I was gathering the patterns and component parts, I set up the concrete 
forms for a massive pier. This pier measures three feet by four feet at floor level 
and extends four feet into the ground, flaring out to be larger at foundation level. 
Above the ground the pier tapers down to one foot by two feet at the top, 86 inches 
above floor level. At the top a 3/4 inch steel plate, to which the polar axis casting 
is fastened, is anchored in concrete by hook bolts. 

The concrete forms were inch Douglas fir plywood. Surrounding these forms were 
4x4 firs, drawn snug by 3/4 inch steel tie rods, about 10 inches apart from top to 
bottom. Inside the wood forms Were placed wood cores and an electrical conduit, to carry 
the current for the motor drive, switch panels, and various motors for the controls. 
Four amateur astronomer friends assisted me in pouring the concrete. At one time when 
the forms were almost filled with concrete one of the stay bars fell out. Fortunately, 
the bar only cracked a little; and we did not lose four tons of concrete all over the 
back lawn. The forms were removed after three days, and the pier was perfect and very 
smooth on the exterior. 

Un the top steel.plate, which has push-pull screws for azimuth adjustment, was 
attached the elevating block of cast iron. The elevating block was machined to 37°45t, 
my latitude in Oakland, California. There was mounted on this block the polar axis 
casting, which carries a 3-inch stainless steel shaft riding in aircraft reality double 
row ball bearings. There is also a large thrust bearing at the lower end Elevating 
pusbioull screws on the polar axis casting bear against the elevating block for latitude 
adjustment. 

On the upper end of the polar axis shaft is attached by very close machine fit the 
declination cross-head, which also carries a 3-inch shaft. The declination casting it-
self is 6 inches in diameter where the tube saddle connects. The tube saddle is an 
aluminum casting and is ribbed very heavily. 

The tube is 13 feet long and has two sections. The upper 6-feet section is fiber-
glass, and the lower section is of tapered steel fabrication. The two are connected by 
an aluminum bell reducer casting. The steel section tapers off to a diameter of 6 
inches where the focusing casting, cast iron off a wood pattern and cored out, is 
attached. The upper end of the fiber-glass section carries an aluninum cell and tube 
adapter with push-pull screws for collimating or squaring on of the objective. The 
objective cell itself can be removed in only a minute by unscrewing the retainer ring. 

The declination circle is 14 inches in diameter, and the hour circle is 10 inches. 
The slip-ring right ascension circle is 9 inches in diameter. These circles are made 
of cast iron from wood patterns. I graduated and numbered them on a vertical milling 
machine. The slip-ring circle rides on a spring-loaded torque clutch so that the 
telescope can be moved very easily to any part of the sky and immediately resumes 
tracking without any lost motion. The torque clutch contains hardened and ground 6-
inch steel plates, which ride against a 14.5-degree stub tooth worm gear of 100 teeth. 
All the plates and the worm gear are super-finished to give smooth action. The worm 
itself below the worm gear is carried in pre-loaded ball bearings with adjustment to 
eliminate play between worm gear and worm. 

. 	.006 
The polar axis is driven by al 5.1a.H.F Bodine synchronous motor. Also in the 

drive is a differentiation driven by another motor for push button control in right 
ascension. The main drive is 0.14 seconds slow per hour and keeps well placed on an 
equatorial star. Slow motion in declination is accomplished by a clamping arm on the 
declination axis housing and is similar to the Ross 20-inch Astrographic at the Lick 
Observatory. After being clamped securely, this arm is the fixed point for the spring 
loaded plunger which moves against the telescope tube itself. The plunger screw is 
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a 9-inch F:17 objective from Mr. John Mellish and started at once to make the wood 
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All the plates and the worm gear are super-finished to give smooth action. The worm 
itself below the worm gear is carried in pre-loaded ball bearings with adjustment to 
eliminate play between worm gear and worm. 

.003 
The polar axis is driven by ril5e.H.P..Bodine synchronous motor. Also in the 
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turned by another slow motion motor. The wiring is connected to the same punch block 
as the right ascension slow motion. Guiding is easily accomplished without leaving 
the eye end of the telescope. 

On the west side of the concrete pier is another set of circles, actuated by 
Selsyn motors on the polar and declination axes. This arrangement permits easy read-
ing while standing on floor level. The worm gear on the polar axis has a take-off 
for driving the right ascension circle on the pier at the sidereal rate. This right 
ascension circle is also a slip-ring circle; and once it is set, objects can be locat-
ed without any more attention. 

All the circles have small lights run from a 6-volt transformer. 

The Observatory for the protection of the telescope is 15 feet by 19 feet. It 
has 2 x 4 uprights or studs covered with 5-inch shiplap. The floor is concrete, sep-
arated from the pier by insulating material so that vibrations are not transmittedto 
the telescope. The building has windows on each end and a side entrance. The roof 
is covered with corrugated aluminum. The roof is separated in the center, and each 
half rolls out on an outrigger at an end of the Observatory. The roof rollers are 
aircraft pulleys made of Micaita and have Torrington needle bearings. The rollers 
ride a in by 2" steel rail on end inside the Observatory walls. The roof overlaps 
in the center to keep out the rain, and so far I have had no leaks. 

The telescope tube and the Observatory walls are painted light gray. The polar 
axis, the declination axis, and the circles are gray wrinkle finish. Other parts and 
trim are in dark maroon. The pier itself is colored a light green. 

I did all the machine work at home on my 11-inch lathe and 16-inch drill press 
except that I machined the polar axis and declination axis castings on a Giddings and 
Lewis horizontal boring mill. 

I am very pleased with the optical performance of the telescope, as well as with 
the ease of manipulation. On nights of good seeing I have resolved the close double 
star 7 Tauri, separation only 0!38, with ease at 600X. During the 1956 apparition of 
Mars 11 canals were seen at one time in the Thammasia area. With 400X one can dis-
tinguish the true shape of the twin craterlets on the floor of Plato. Watching Oberon 
and Titania revolve around Uranus over a period of several days is very fascinating. 
After much observing, I have come to the conclusion that my 9.5-inch refractor will 
reach the same stellar magnitude as a 12.5-inch reflector. My views on this matter 
agree with those expressed by Mr. D. W. Rosebrugh in a past article in this periodical. 

At present I am building a portable 5.5-inch Fr18 refractor to take to the moun-
tains. It will have a weight drive, not an electric one. 

Since constructing the 9.5-inch refractor, I have learned that a large American 
firm charges approximately $12,000 for a similar instrument. I built the telescope 
and Observatory for just a fraction of this amount, the objective being the costliest 
item. 

Equipment for the telescope includes 15 eyepieces, two of them large Erfles, a 
star diagonal, a solar wedge, and an astrocamera. 

I shall be glad to furnish information on construction and procurement of mater-
ials to anyone wishing to build a similar instrument. My address is 9775 Burgos Ave 
Oakland 5, California. 

BOOK REVIEWS 

The Amateur Astronomer, by Patrick Moore. W.W 
York 1957. 337 pages. $4.50. 

Norton and Company, Inc New 

Reviewed by J. Russell Smith 

Patrick Moore, Director of the Mercury and Venus Section of the British Astrono- 
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Geophysical Year. Good sketches of the leading members of these expeditions based on 
personal interviews had with them by the New Zealand author. Interesting and well 
illustrated. 

Mvstaries 2f Science  

By John Rowland. Philosophical Library, New York. 1957. 214 pages. Price $6.00. 

Reviewed by Charles A. Haas 

The author thinks that not all mysteries can be solved by the scientific method 
of weighing, counting, and measuring. He is sincere and frank in his discussion of 
various philosophical problems. He has given man years of study to the subject under 
discussion. The reading is not technical. 

The book is divided into five sections - physics, biology, psychology, sociology, 
and the unclassifiable. The discussions on the Darwin and Marxist theories are valu-
able to any student in these fields of thought. 

The author stresses that in the scientific world man is able to measure his ob-
jects, but in the social and religious worlds he cannot do so. How can one measure 
goodness? How is the mind of Hitler to be compared to the mind of Luther? The author 
does not agree that science can solve the mysteries; we can measure the electron but 
cannot say from where its power comes. 

In his "Epilogue" the last paragraph is worthy of remembrance: "In the heart of 
the atom, in the heart of the star, in the heart of man there is mystery. We do not 
destroy that mystery by denying its existence. But we do, when we deny the mystery, 
destroy something - perhaps something irreplaceable - in our own hearts". 

OBSERVATIONS AND COMMENTS 

Ihg Occul tion of Saturn by Ile Moon 211 September 20  1957. At Edinburg, Texas 
Mr. Paul R. Engle and others observed and timed this phenomenon with Mr. Engle's 17-
inch modified Cassegrain reflector at 331% with a 28 mm. orthoscopic eyepiece at the 
Pan American College Observatory. 	Their results were as follows: 

First Contact with Ring A 	4h  27m  548,U.T. 

First Contact with Ball 	4 28 14.2 

Immersion of Bail 	4 28  43.9 

Immersion of Ring A 	4 29 11.9 

The observatory is at latitude 26°  18'N., longitude 98°  11' V., elevation above sea 
level 94 feet. The timing was accomplished with a tape recorder and W.W.V. signals 
and is thought to be accurate to within 0.2 seconds. 

Mr. Thomas Cragg observed the occultation in fair seeing and reports: 	bright 
streak along the planet adjacent to the limb of the moon was quite easy at times. It 
appeared exactly like the Terby White Spot except that it could not be seen on the ball 
except in the Equatorial Zone area. Without question this streak was a contrast ef-
fect showing again why one gets the Terby White Spot, but I was a little surprised not 
to see the streak all the way across the ball. Since it couldn't be seen against most 
of the ball it certainly could not be ascribed to lunar atmosphere." The Terby White 
Spot is a bright spot on the rings beside the shadow of the ball on the rings. It is 
surely a contrast-caused illusion; but its appearance, and even its visibility, has 
varied greatly with different observers and telescopes. 

More 22a Possible Anomalous Occultation 	On pages 69 and 70 of our January- 
June, 1957 issue we mentioned some observations by Paul Nemecek and Robert Adams of an 
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apparently anomalous occultation of a seventh (7) magnitude star by the moon during 
the total lunar eclipse on November 18, 1956. Both observers thought that the star's 
light dimmed gradually before it vanished. 

Mr. Craig L. Johnson of Wichita, Kansas writes of watching a star of magnitude 
six or seven approaching occultation during the eclipse at about 7 15m, U.T. 
watched it get closer, and when it was within 5" of the disk, it slowed down slightly 
and twinkled more .But even so, it snapped out of sight very suddenly." Mr. Johnson 
was observing with a 4-inch reflector at 167X in fairly good seeing and a very clear 
sky. Unfortunately, exact times are lacking. 

Mr. L. J. Robinson at Sylmar, Calif. writes that he and Mr. Bell, simultaneously 
and with two different telescopes, observed the same abnormal occultation as did 
Messrs. Adams and Nemecek. They did not record a time, but Mr. Robinson says that 
agreement in position with Mr. Tombaugh's photograph (pg. 63 of the January June, 
1957 issue) is very good. 

It is unfortunate that none of the four observers of this possible anomalous 
occultation has supplied a fully satisfactory report as regards time of disappearance, 
position angle at disappearance, identity of star, etc. As far as the reports go, 
four different stars may be involved: 

Lunar Limb Brightening. 	. Craig L. Johnson writes that on July 31, 1957 at 
2h  24m, U.T., using a 4-inch reflector at 91X, he observed a slight ring of light 
reaching around the north limb of the moon. The ring was just barely brighter than 
the earthshine and was about 1,000 miles long. 	Johnson expresses confidence that 
the appearance was not an illusion and that it was not wholly due to contrast. The 
moon's age was 3.9 days, and the seeing was perfect (10 on a scale of 10, while mois-
ture was literally running down the telescope tube). This lunar limb light is nothing 
new but has been recorded as long ago as Schroeter's time. It has been variously im-
puted to a lunar atmosphere, to optical effects, and to mountains on the limb. Per-
haps some readers would enjoy investigating this facet of lunar affairs. 

Total Lunar Eclipse gf Nay 13-14, x.957. Mr. Patrick Moore has reported observa-
tions of this eclipse made by himself and Mr. Peter J. Cattermole with Mr. Mbore's 
12.5-inch reflector, 6.5-inch reflector, and 3-inch refractor at East Grinstead, Sussex, 
England. The circumstances of this efllipse in Universal Time were: ,moon enters pen-
umbra, 19h  422; moon enters umbra, 20 45m; total eclipse begins, p_11  52m; middle of 
eclipse, 22h 34 total eclipse ends, 23h 1 m; moon leaves umbra, Oa  17m; moon leaves 
penumbra, lh 20". The eclipse thus began on May 13 and ended on May 14. Because of 
trees the 12.5-inch reflector could not be used until after 23h 0m. 

Mr- Moore writes: "A constant watch for possible lunar meteor effects was main-
tained from 21h  521A  (start of totality) to 23h 4m  (six minutes before end of totality, 
when clouds interrupted temporarily) Conditions were satisfactory; and using the 6.5-
inch, one or the other of us was observing the whole disk throughout this time. As 
had been fully expected, no effects were seen. The eclipse was somewhat 'dark' and 
the lovely colors seen at previous eclipses were, in general, absent. 

"'No pre-eclipse observations could be made, due to cloud, and this ruined the 
program of observing features such as dark-floored craters and bright points. Menelaus 
was conspicuous all through totality, and was the brightest object on the eclipsed disk 
until Aristarchus becale very prominent in the later stages. Plato was rather incon-
spicuous, 'gut Grimaldi and Riccioli were prominent and very dark. The ray systems of 
Tycho, Copernicus, and Kepler were not conspicuous at first, but became very evident 
towards the end of tatality. 

"For the post-eclipse observations the 12.5-inch could be used. Much the most 
interesting feature was Atlas, as there were two very dark patches on the floor; one 
southwest of the center of the crater, almost black- as dark as Grimaldi, and a second, 
fairly dark, to the northeast of the center, while to the east and southeast of the 
center the floor was Bray. This aspect was noted at 0" 20m, U.T., under fairly good 
conditions. At lh 25', after a break due to cloud, we both felt fairly sure that the 
patches were less dark. Unfortunately, definition failed soon after. We do, however, 
feel certain enough of this to record it definitely. 
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"Other obgrvations were not significant. Hercules appeared with its floor gray 
at Oh  20m; Linne was very sharp and well defined as it emerged from the shadow; in 
Mare Crisium, the Quadrangle reappeared at the end of totality, IA* the spot picard 
7 (cf. Moorets Chart Journal B.A.A.)  was not seen either between 0" 2012  and 0' 30m or 
between lh  25m and l' 40m. However, it is unlikely that any of these observations are 
indicative of unusual features. Other formations, such as Alphonsus, Grimaldi, Julius 
Caesar, Censorinus, and Euclides were examined, and appeared normal. The dark area at 
the edge of the Mare Serenitatis in the Littrow-Luther area, giving the appearance of 
an 'outer ring', was woll seen, but we would certainly not commit ourselves to saying 
that it was more prominent than usugi  

"As was only to be expected, the results of our observations were mainly negative, 
the only positive feature of interest being the unusual and possibly temporary dark-
ness of the patches inside Atlas." 

An A.L.P.O. Library.  We are very glad to announce that an A.L.P.O. Library is 
being started as a new service to our members. The Librarian will be Mr. E. Downey 
Funck, 256 N.E. 11th St., Delray Beach, Florida. It is planned to give more details 
in the next issue, including a list of the few dozen books we shall have as a starter. 
Meantime, we shall be very glad for ideas and suggestions about the Library, for we 
are anxious to make it as helpful to A.L.P.O. members as possible. 

pm, Radio Communication.  Mr Robert Leasure, 2380 Gardner Road, R.F.D. No. 1, 
Galloway, Ohio expresses his keen interest in doing whatever he can to promote radio 
communication among A.L.P.O. members. He is a licensed "ham" operator, and his call 
letters are K 8 A G X. He operates on the 80, 75, 40, and 15 meter bands with 180 
watts continuous wave radio telegralih or radio telephone. Mr. Leasure will be glad to 
make any schedule with another station. We would urge our active observers either to 
contact him or to have their "ham" friends do so-nat, 

Aristarchus  - Herodotus Region.  We invite attention to the front cover drawing 
of this popular lunar region by Mr. Eimer J. Reese - actually, his drawing will repay 
some study. Mr. Reese says: "Aristarchus appears normal. No bright spot seen near 
center of floor of Herodotus. Note shadow of a well-narked ridge at south edge of 
floor. 

"F may be shadow of a ridge rather than a cleft. G seen as a very narrow dark 
line-probably a cleft. C andD are not clefts but smooth, dark, wide valleys surround-
ed by whiter, rougher regions. M is extremely brilliant. H is a hill with a tiny pit 
at bottom of west slope. J is a hill with a tiny brilliant spot on its summit-appar-
ently a pit. B is a prominent cleft like valley. K and L are distinct craterlets and 
have been seen several times in the past. 

"Since no prepared form was used in making the sketch, its positional accuracy is 
probably poor." (Mr. Reese is surely a modest man. -Editor.) 

Figure 15 on pg. 120 is a detailed structure drawing of one of the famous dark 
bands on the east inner wall of Aristarchus. It was made by 4r. Frank Vaughn under 
conditions almost perfect at times. Mr. Vaughn remarks: "Although both principal 
dark bands are similar in structure generally.  the south band best shows the details. 
Both bands evidently represent portions of the east inner wall which have retained the 
original structure of terraces concentric with the floor. In brief moments of what 
may be seeing 10, one sees on the south and east walls what is apparently the rubble 
of former terraces. Cliffs C and D carry on to the south and west as narrower cliffs 
which disappear after a distance. 

"I think the progressive darkening of the bands through the lunation is consis-
tent with the structure here seen." 

Vaughn is of the opinion that many, and maybe all, apparent lunar surface 
changes can be related to detailed lunar topography. Surely we shall do well to study 
such topography closely in all cases, and this study will in large measure demand low 
solar lighting and excellent seeing. 

Crater 	H. H. Pickering. Figure 16 on pg. 120 is a view of the eastern member of 
the famous pair of lunar craterlets, Messier and W. H Pickering. The considerable 
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Funck, 256 N.E. 11th St., Delray Beach, Florida. It is planned to give more details 
in the next issue, including a list of the few dozen books we shall have as a starter. 
Meantime, we shall be very glad for ideas and suggestions about the Library, for we 
are anxious to make it as helpful to A.L.P.O. members as possible. 

Qin Radio Communication. Mr. Robert Leasure, 2380 Gardner Road, R.F.D. No. 1, 
Galloway, Ohio expresses his keen interest in doing whatever he can to promote radio 
communication among A.L.P.O. members. He is a licensed wham" operator, and his call 
letters are K 8 A G X. He operates on the 80, 75, 40, and 15 meter bands with 180 
watts continuous wave radio telegraph or radio telephone. Mr. Leasure will be glad to 
make any schedule with another station. We would urge our active observers either to 
contact him or to have their "ham" friends do so-aat, 

Aristarchus - Herodotus Region. We invite attention to the front cover drawing 
of this popular lunar region by Mr. Elmer J. Reese - actually, his drawing will repay 
some study. Mr. Reese says: "Aristarchus appears normal. No bright spot seen near 
center of floor of Herodotus. Note shadow of a well-marked ridge at south edge of 
floor. 

"F may be shadow of a ridge rather than a cleft. G seen as a very narrow dark 
line-probably a cleft. C and D are not clefts but smooth, dark, wide valleys surround-
ed by whiter, rougher regions. M is extremely brilliant. H is a hill with a tiny pit 
at bottom of west slope. J is a hill with a tiny brilliant spot on its summit-appar-
ently a pit. B is a prominent cleft-like valley. K and L are distinct craterlets and 
have been seen several times in the past. 

"Since no prepared form was used in making the sketch, its positional accuracy is 
probably poor." (Mr. Reese is surely a modest man. -Editor.) 

Figure 15 on pg. 120 is a detailed structure drawing of one of the famous dark 
bands on the east inner wall of Aristarchus. It was made by Mr. Frank Vaughn under 
conditions almost perfect at times. Mr. Vaughn remarks: "Although both principal 
dark bands are similar in structure generally. the south band best shows the details. 
Beth bands evidently represent portions of the east inner wall which have retained the 
original structure of terraces concentric with the floor. In brief moments of what 
may be seeing 10, one sees on the south and east walls what is apparently the rubble 
of former terraces. Cliffs C and D carry on to the south and west as narrower cliffs 
which disappear after a distance. 

"I think the progressive darkening of the bands through the lunation is consis-
tent with the structure here seen." 

Mr. Vaughn is of the opinion that many, and maybe all, apparent lunar surface 
changes can be related to detailed lunar topography. Surely we shall do well to study 
such topography closely in all cases, and this study will in large measure demand low 
solar lighting and excellent seeing. 

Crater 	H. H. Pickering. Figure 16 on pg. 120 is a view of the eastern member of 
the famous pair of lunar craterlets, Messier and W. H. Pickering. The considerable 
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Figure 15. South Dark Wall Band 
on East Inner Wall of AristmrciMuL 
Frank R. Vaughn. August 19, 1957. 
9n 55m, U.T. 10-inch refl. 470X. 
Seeing 4-9 (10 is perfect). Trans-
parency 5. Colongitude = 196°1. 
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Figure 16. Dinar Crater 
W. H. Pickering. Frank Re  
Vaughn. July 14,1.957. 7" 
35m, U.T. 10-inch refl. 
4501. Seeing 3-7. Trans-
parency low (fog). Colon-
gitude = 11522. 

changes in apparent size and shape of these objects, changes repeated each lunation in 
at least their general pattern, have been recorded by many different observers. In 
this splendid view with Pickering near the sunset terminator, Mr. Vaughn urges, we may 
be able to see an explanation of some of these apparent changes. Be directs attention 
to thelbiple east rim, the elevation on the floor, and the flattened west rim. The• 
triple east rim in particular can surely account for great seeming changes as the 
lighting varies. 

Concerning 	Russian Artificial Satellites. We have admittedly devoted none of 
this issue to the major astronomical subject of conversation of recent months. We do 
intend to give much of our next issue to the general subject of artificial satellites 
and possible amateur studies of them. We have been rather surprised to hear of several 
observations of these speeding bodies with ordinary astronomical telescopes in which 
the satellites were actually tracked for a minute or longer. Mr. William E. Kunkel, 
2600 Ridge Road, Berkeley 9, Calif. made radio observations of Sputnik I in early.  Octo-
ber, 1957 and found evidence of a variation in signal level suggesting a spinning of 
the satellite. Other radio observers might like to discuss this matter. 
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ANNOUNCEMENTS 

Concerning Our Last Two Issues. These two oversize issues were apparently 
very popular with our readers, and we thank you for your many kind remarks about 
them. We refer, of course, to the January-June, 1957 issue (Tenth Anniversary 
Issue) and to the July-October, 1957 issue (Second A. L. P. 0. Convention Issue). 
Some confusion has understandably been created by these combinations with respect 
to the expiration of subscriptions. All that matters is the month of expiration. Thus, 
a subscription that ran out in August, 1957 would here be considered to expire with 
the July-October, 1957 issue. 

These two issues are naturally more expensive than ordinary double issues. 
When sold by themselves, the prices are: 

Tenth Anniversary Issue 	$1. 50 
Second ALPO Convention Issue 1. 25 

On page 26 of the January-June 1957 issue, the drawings of Jupiter were all 
made by Mr. Toshihiko Osawa of Osaka, Japan; we are very sorry for our failure 
to credit them properly. Mr. Osawa made these drawings during the 1955-56 ap-
parition of Jupiter with a 6-inch reflector. On page 114 of the July-October 1957 
Str. A. a decimal point slid astray in the first sentence of the last paragraph. Mr. 
Smith does not use a 150 H. P. Bodine synchronous motor to drive the polar axis of 
his 9. 5-inch refractor; the correct value is -01-4346-H.P. 

a 0 0444. 
Membership in Meteoritical Society. Readers who are seriously interested 

in, meteoritics are requested to consider joining the Meteoritical Society. The 
science of meteorites is a fertile meeting ground of astronomy, geology,meteorology 
mineralogy, and other sciences — even psychology and economics, if one considers 
searches by the general public for fallen meteorites. Moreover, the study of met-
eorites can hardly fail to assume increased importance as Man begins to penetrate 
outer space; and it may not be wholly coincidental that the Russians are doing ex-
cellent work in this field. The cost of a new membership is six dollars, two dollars 
for initiation and four dollars for annual dues; application for membership should 
be sent to Dr. John A. Russell, Departn-ent of Astronomy, University of Southern 
California, Los Angeles, California. Members receive the journal Meteoritics, 
published by the University of New Mexico Press. The Society holds annual meet-
ings, usually in the U. S. Southwest. The Editor will be glad to process applica-
tions from A. L. P. 0. members; these should not be accompanied by other corres-
pondence. 

Der Sternenhimmel 1958. We acknowledge with thanks to Editor Robert A. 
Naef of the Swiss Astronomical Society at Zurich the arrival of this year s edition 
of this splendid astronomical handbook. It is written in German. In the United 
States Der Sternenhimmel can be purchased from Mr. Albert J. Phiebig, P. 0. B. 
352, White Plains, New York. The handbook includes a variety of astronomical 
data useful to the amateur. 

THE SATELLITE AGE 

by 

Walter H. Haas 

It has often been said that we live in a changing world and that things are not 
as they used to be. Yet perhaps we may be forgiven for thinking these assertions 
especially applicable to our own times. 
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On October 4, 1957, the U. S. S. R. launched the first artificial satellite, a 
sphere weighing about 185 pounds. The radio transmitter in the satellite did not go 
dead until October 26, fully 22 days later. The rocket hull from which the satellite 
was ejected also remained in orbit, far more conspicuous than the satellite. Both 
bodies were observed over the whole world by radio and by optical methods, though 
visual data on the satellite were apparently scant. The rocket hull fell backto earth 
about the beginning of December; the sphere itself, probably in early January, 1958. 

On November 3, 1957, Russia launched a second satellite, weighing more than 
1,100 pounds and carrying a live dog. This vehicle has been a prominent naked-eye 
object and is still in orbit in late January, 1958. 

There were widespread rumors that Russia might mark the fortieth anniver-
sary of the Communist Revolution by sending a rocket to the moon on November 7, 
1957.. There was a total eclipse of the moon on this date, and one conjecture was 
that the lunar missile might cause an impact-flash while the moon was dimmed in 
the earth' s shadow. Another guess was that red powder might be used to mark the 
site of the impact. Certainly many observations of the moon were made on and 
near November 7 in searches for these possible events. Results were negative, but 
it is widely expected that the experiments will be made at another time - and soon. 

A tremendous amount of activity has been going on directed toward space 
travel. Other satellites, maybe by the dozens, will certainly be launched; and it 
is taken for granted that manned space stations will be established soon and that 
travel to the moon will be a reality in the fairly near future. Indeed, it is difficult 
for us to keep pace with the changing times. The idea of a lunar observatory as 
described by Dr. Dinsmore Alter of the Griffith Observatory less than ten years 
ago was then apparently received with some disdain by some high-ranking astrono-
mers. Now missiles, rockets, and space flight cover the pages of our newspapers 
and magazines, and politicians emphasize the necessity of reaching the moon as 
soon as possible. 

It is a tragedy that the immediate implications of the satellites are military 
and that the race for space goes on in such truly deadly earnest on both sides of 
the Iron Curtain. The rocket that can launch a satellite into an orbit around the 
earth can also carry a nuclear warhead thousands of miles to a key industrial city. 
The imminent stockpiling of bigger and deadlier missiles must make our world 
singularly precarious, with the devastation of the whole planet and the slaughter of 
much of the human race a possibility within the power of a frighteningly small num-
ber of key men. The satellites themselves are neither good nor bad, just as the 
airplane can be used either to carry needed medical supplies to an Eskimo village 
or to drop bombs on an undefended city. Of course, all the above is not to say that 
those responsible for the defense of the United States must not make every effort 
to meet the military challenge — we hardly have any choice. Whatever their future 
roles may be, the satellites just now imply the existence of weapons.of unprecedent-
ed destructive powers and may well prove to be disastrous for humanity. 

There are numerous other implications, of course. American readers will 
know of the considerable redxa.mination of our education system in recent months, 
a result of the implied question as to why the United States did not launch the first 
satellite. Education deficiencies are serious and are not easily or quickly made up. 
If everyone could agree upon exactly what to do to produce more and better techni-
cians and scientists in this country and if the remedial measures could be put into 
force at once, it would still.be  10 or 15 years before notable practical results were 
achieved. Perhaps as a nation we have been too preoccupied with our own comforts 
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There are numerous other implications, of course. American readers will 
know of the considerable redxamination of our education system in recent months, 
a result of the implied question as to why the United States did not launch the first 
satellite. Education deficiencies are serious and are not easily or quickly made up. 
If everyone could agree upon exactly what to do to produce more and better techni-
cians and scientists in this country and if the remedial measures could be put into 
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achieved. Perhaps as a nation we have been too preoccupied with our own comforts 
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and with being entertained. H. G. Wells, in his Outline of History, finds some evi-
dence that the Romans of the fourth and fifth centuries, A. D. did not greatly exert 
themselves to defend the Empire against the barbarian invaders. They may have 
changed their minds after Alaric' s sack of Rome and other defeats, but it was then 
too late. The national security may well demand far greater efforts on our part 
than a few billions more for missile development. If we value automobiles, tele-
vision sets, and other gadgets above our way of life, we are hardly worthy to pre-
serve this way of life. To take another point of view, satellite vehicles offer 
physical scientists opportunities for experiments heretofore impossible. The early 
satellites are presumably already supplying information about the density of the air 
at extreme altitudes, the precise shape of the earth, the frequency of micrometeor-
ites in cosmic space, the propagation of radio waves through the ionosphere, the 
nature of the cosmic rays outside the atmosphere, dc. In the near future the physi-
cist may be able to carry on experiments under conditions of little or no gravity. 
The meteorologist may receive truly worldwide weather data, which should permit 
more reliable and longer-range forecasts. The astronomer may possess a space 
observatory where the seeing is always perfect and where, for example, the solar 
corona and the Zodiacal Band can be studied continuously. Actual on -the-spot 
examinations of the surface of the moon, and later of Mars and Venus, will surely 
generalize geological concepts. The technological developments necessary to reach 
these goals will influence the lives of many of us, and in ways which we cannot at 
present even guess at. The realization of space travel must eventually have a great 
impact upon human thought, a tremendous influence upon religion and philosophy. 
Perhaps, indeed, these last effects will in the long run be the most important of all. 

We may wonder what role the A. L. P. 0. can play in all these developments. 
We would certainly appear to be in a singularly favorable position for the study of 
lunar missiles; we have a literally worldwide group of observers familiar with the 
moon and with adequate organization can keep the moon under almost constant day-
by-day surveillance. New techniques may certainly decrease the importance of 
some of the classical methods for lunar and planetary astronomy. The recent solar 
photographs from a height of 80, 000 feet above the ground ("Project Stratoscope", 
pages 112-115 of Sky and Telescope for January, 1958) suggest the possibility of oc-
casional planetary photographs surpassing, for fine detail, what the visual observer 
can do on the ground. Until such photographs are common, however, we shall still 
need the classical methods to follow such cycles of changes as the seasonal melting 
of the polar caps of Mars and the sometimes rapid variations in the surface mark-
ings of Jupiter. It is possible too that professional scientists may sometimes desire 
amateur participation in certain projects, as with Moonwatch; if so, the A. L. P. 0. 
does have a corps of trained and reliable observers. That lunar and planetary as-
tronomy will make rapid advances seems assured. The mere fact that spectra will be 
obtained without the troublesome telluric lines and extending below 2,900 angstrom 
units (because above the earth' s ozone) should do much for our knowledge of plane-
tary atmospheres. With perfect seeing all the time and a moderate aperture, we 
may hope to solve such long-standing mysteries as the true appearance of the canals 
of Mars and of the dark hemisphere of Venus. Measures of very fine detail on 
photographs should tremendously increase knowledge of the rotation of the visible 
surfaces of Jupiter and Saturn. 

A new Satellite Age has dawned; and Man stands at the threshold of his great-
est adventure, if the disaster of a missile war can be averted. Let us hope, work, 
and pray that it will be. And then, in God' s own time, the peoples of the twenty-
first and later centuries may say of us: They achieved the first steps into space. 
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THE NOVEMBER 7, 1957 LUNAR MISSILE ALERT 
by 

Walter H. Haas 

In the autumn of 1957 there were rumors that Russia would attempt to com-
memorate the fortieth anniversary of the Communist Revolution on November 7, 1957 
by firing a missile to the moon. The fact that there was to be a total eclipse of the 
moon on that date gave rise to guesses that the missile would impact on the lunar 
surface during totality, permitting the resulting flash to be seen with comparative 
ease. Others thought that since a great element of chance enters into the observa-
tion of so brief an event as an impact-flash, the Russian missile would mark the 
lunar surface more permanently with some kind of powder, perhaps red and in any 
event so chosen as to be recognized at once as artificial and new. These rumors 
never received any confirmation from responsible Soviet sources, to my knowledge; 
and yet it may be worth mentioning that I received, on November 6, an indirect 
telephone request from a large American observatory to observe a predicted impact 
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pinpointed in time to within a few minutes. At any rate a circular was mailed to a 
limited number of A. L. P. O. members at the end of October, 1957, describing the 
possibilities outlined above and inviting a very careful watch of the moon on and near 
November 7. It would certainly have been better to circularize the whole member-
ship, but time and costs did not permit doing so. 

Some nvy wonder why we should not attempt to observe a lunar missile 
throughout its flight so that we would be well prepared to observe the impact and 
attendant events, instead of being vexed with the uncertainties indicated above. The 
missile is too dim to allow doing so. Mr. Clyde Tombaugh has computed that a 
German V-2 rocket, seen broadside and painted white, would have a stellar magni-
tude of fifteen at the distance of the moon. A lunar missile would at present be 
the final stage of a multiple stage rocket and would be much smaller than a V-2. 
Nor would it always be broadside to us. The visual detection of so dim an object 
moving very slowly among the hosts of background stars is not to be expected. A 
photographic search might at first seem more hopeful but not when we remember 
that the missile during most of its flight will be within a few dozen degrees of a 
moon on this occasion close to full. The full phase condition may not apply to future 
lunar missiles, however, giving more hope of successful photographs. 

We shall now give in some detail the results of A. L. P. 0. searches communi-
cated to us. A number of other colleagues wrote that they had prepared to observe 
but were frustrated by clouds. Unquestionably a great many searches were carried 
out besides those recorded here. It will also be well to remind ourselves of the 
circumstances of the total lunar eclipse: 

Moon enters umbra 	1957, November 7th 	12h 43m  U. T. 
Total eclipse begins 	 14 	12 
Total eclipse ends 	 14 42 
Moon leaves umbra 	 16 10 

These times show that the early stages of the eclipse could be observed on 
the U. S. West Coast, while Japan had an extremely goqd view. 

Richard Kent Angel, Henry Squyres, and Paul Nemecek. Whittier College 
18-inch reflector, Whittier, California. These observers worked in shifts to keep 
a continual watch on the moon from 11h  45m  to 14h 5m, U. T. Nothing unusual was 
observed. 

B and C Observatory. San Jose, California. Their results also were negative, 
though clouds interfered with the eclipse. 

Jack A. Borde, Clarion Cochran, David Stienmetz and Donald Noble.Concord, 
California. These observers operated a 3-inch refractor, a 3. 5-inch reflector, a 
15X Spotting Scope refractor, and a 6-inch reflector from 11h 20m  to 14h 101n, U. T. 
on November 7. Throughout this period at least two observers were always watch-
ing the moon, and usually all four were watching. Mr. Borde continued up to 14h 
20m with the driven 6-inch reflector, though the eclipsed moon was then invisible 
on the bright dawn sky. Nothing was seen. 

Charles M. Cyrus. 10-inch reflector. Baltimore, Maryland. Searches were 
made with 3.5 inches of aperture and 135X, showing almost the whole moon, from 
23h 30m on November 6 to Oh 58m on November 7 and from lh 20m to lh 51m on 
November 7. 'Nothing was seen. The moon was scanned with the full aperture and 
323X from 23h 25m to 23h  30m' on November 6, also with negative results. (All 
times by U. T. ) 
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Detroit Astronomical Society. Dr. Donaldson Craig reports that thirty mem-
bers watched "practically all night" and saw nothing out of the ordinary, even though 
assisted by unusually good seeing. At the position of Detroit, Michigan, we would 
guess that the search extended from about 0h to about 8h, U. T. We congratulate 
our Detroit friends heartily on a truly remarkable society-effort. 

Paul R. Engle and Others. Edinburg, Texas. 17-inch reflector, 6-inch re-
fractor. Four observers kept the two telescopes in continuous use on November 7, 
for 91 hours, probably from about 2h 30m to about 12h, U. T. There was average 
seeing, some haze throughout the night, and occasional high clouds that hid the 
moon. The observers saw no change or anything unusual. They express their keen 
interest in possible future lunar alerts of this kind. 

Joel W. Goodman, Frank Manasek, and Mike Magaldino. New York, New 
York. Mr. Goodman reports as follows for the group, times being by Universal 
Time on November 7: 

Mike /v,agaldino. Oh Om -3h 5m. 2. 4-inch refractor, 55x-124x. 

Frank Manasek. Oh Om - 3h 5m, 3. 2-inch refractor, 80x. -155x. 

Joel W. Goodman. 1h pm _2h 15m and 9h 30m- 9h 45m. 8-inch reflector, 
90x - 180x. 

All observers had poor seeing and good transparency, and observations were unin-
terrupted over the time intervals noted above. Nothing unusual was remarked. 

Walter H. Haas and John Stucky. Las Cruces, New Mexico. 12. 5-inch reflec- 
tor at 101x and 6-inch reflector at 94x. 	With the larger telescope the search was 
effective for about 90 percent of the full moon and for about 90 percent of the time. 
Wratten Filter 58 (green) was frequently employed to dim the moon. The seeing 
was usually fair, and the sky was very clear. Haas watched with the 12.5-inch from 
2h 30m to 3h 42m and from 6h 15m to 6h 28m on November 7; he then looked 
briefly for possible novel lunar features near 6h 36m with a higher power of 202x. 
Stucky and Haas observed with the 12. 5-inch from 9h 45m to 12h 50m, the observer 
off duty sometimes using the 6-inch. They repeated this effort on November 8 
from 2h 11m to 5h Om. All times are by U. T. -- and all results were negative. 

William K. Hartmann. State College, Pennsylvania. On November 7, he 
watched the moon with the naked eye from 9h 8m to 9h 24m, U. T., having in mind a 
possible nuclear bomb explosion. He then used a Moonwatch telescope, effectively 
about a 1. 5-inch refractor, from 9h 46m to 10h lm and from 10h 28m to 10h 42m. On 
November 8 he scanned the moon with a 5-inch refractor at 90x, fair seeing and 
poor transparency, looking for prominent unusual bright or colored spots. All re-
sults were negative. 

Alika K. Herring. South Gate, California. 12. 5-inch reflector. Observations 
began at about 9h and terminated in the telescope at 12h 40m (moon went behind a 
building), with the eye at about 14h 30m. "Results were absolutely negative". 

David Hibner, William LeCates, and John Shedlock. York, Pennsylvania. 
These observers worked in shifts from -5-h Om to 10h Om,U. T. on November 7. They 
sighted nothing. The instrument used is not identified. 

Craig L. Johnson. Wichita, Kansas. 4-Veh reflector. On November 8, with 
ort~5 seeing and_p_erhap.47mewhere near 319U T., Mr. Johnson with 167x could 
!ind no unusual spots or appearances on the moon. On November 9 with excellent 
seeing he repeated the attempt, using both 167x and 267x, but still saw nothing out 
of the ordinary. 
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Lyle T. Johnson. Welcome, Maryland. 16-inch reflector. He observed on 
November 6 from 9h 30m to 9h 41m, U. T. and"saw no evidence of rockets striking 
the /voon", employing 31 inches of aperture at 80x. On November 7, he made 178 
photographic exposures, from lh  21m  to 2h  llm  and again from 5h 43m to 7h  14m, 
when fog and dew terminated work. He watched visually between exposures but saw 
nothing unusual. On No/ember 12 he made 112 more exposures. The seeing was 
good on both November 7 and 12. On November 20 Mir. Johnson wrote: "I enlarged 
a few of the better negatives and was rather pleased with the results 	So far, I 
have found nothing unusual on the photographs taken before the eclipse. In selecting 
negatives to be enlarged I examine them, with a magnifying glass but could easily 
miss the flash of an explosion unless it were quite conspicuous". We congratulate 
Nr. Johnson 'on this remarkable and valuable photographic effort, which certainly 
strengthens our negative conclusion substantially. 

S. S. Kibe'. Shiga-ken, Japan. Assisted by two friends, this observer watched 
the moon during the lunar eclipse (times given above) with a 324- min . reflector at 
60x and an 80-mm. refractor at 50x. The moon was often obscured by clouds. The 
result was negative; no flash or colored spot was seen on the lunar surface. 

K. Komoda. Miyazaki City, Japan. He saw nothing between 12h  30rr and 16h 
0m, U. T. on November 7, probably using an 8-inch reflector. 

Lincoln LaPaz and Others. Albuquerque, New Mexico. A team of observers 
at the Institute of Meteoritics of the University of New Mexico worked in pairs with 
these instruments: 15-inch Cassegrain reflector, 4-inch refractor, 16-power bat-
tery commander binocular telescope, and field g13.3ses of 12, 10, 8, and 6 power. 
The eclipsed surface of the moon was visible from 11h 30m, U. T. until moonset 
(near 13n  30m) with only brief interruptions from clouds. "No flashes or other lum-
inous phenomena of any sort were observed". Dr. LaPaz personally surveyed the 
moon for possible after-effects on November 8, probably near 311  or 4h, U. T. 
"Although I searched the moon' s disc carefully, I could discover nothing whatever 
out of the ordinary". 

Hal W. Metzger. Alfred Station, New York. 8-inch reflector, 4-inch refrac-
tor, and 5-inch OG-RFT refractor. A four-hour period of observation on November 
7, perhaps from  about Oh to about 4h, U. T. with poor seeing and poor transparency 
yielded negative results. 

Toshihiko Osawa. Osaka, Japan. 6-inch reflector. He observed the eclipse 
under favorable conditions, except near its end. "The seeing was not so bad as to 
prevent me from discovering any impact flash of Russian missiles. In spite of my 
scrutinizing the dark side of the moon (from 12h  10m to 15h  45m, U. T.) with 55x, no 
such unusual phenomena were to be found, though I must add that I left the telescope 
(for adjustment of the telescope) at 13h 43m  - 46n", 14h  40m  - 45n", 15h Om - 4m, 
15h  2Orr - 25m, and often just for a moment for recording what I observed". Mr. 
Osawa writes that negative results were also obtained by Mr. Tsuneo Saheki and 
at the Mt. Ikoma Astronomical Museum. 

Cecil Post and David Post. Las Cruces, New Mexico. 6-inch reflector. The 
telescope was employed at 60x with a crossed polaroid filter, to reduce the glare of 
the full moon; the field of view was about 48 minutes of arc and thus easily included 
the whole moon. The two observers worked alternately on November 7, from 10h 
451T to 11h 45m U. T. and then again from 12h  30m  to 1311  17m. At the start the see-
ing was fair, and the transparency was good; by the end the moon was very low on a 
dawn sky, and both seeing and transparency were bad. Results were totally negative 

Clyde H. Ray, III. Waynesville, North Carolina. 6-inch reflector at 72x. The 
observer worked on November 7 from lh 30m to 4 h  45m  and again from. 6h  45m to 
8h 0m, U. T. with a few breaks. The seeing was better during the first period than 
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during the second one. Several curious objects were suspected, but they were not 
definite to Mr. Ray and have not been confirmed by other observers. 

David W. Rosebrugh. Meriden, Connecticut . This observer watched the 
moon with the naked eye on November 6 from 21h  45m  to 22h lm  and from 22h 5m  
to 22h 30m, U. T. He then observed with a 4-inch refractor at 40x at 22h  33m  and 
at 23h 15m. A 6-inch refractor at 76x, and rarely 144x, was employed on November 
6.from 23h 25m  to 23h  45m  and on November 7 from Oh  30m  to Oh 40m, from 2h  15m 
to 2h 45m and from 3h15mto 3h20m . Mr. Rosebrugh was now looking for a red spot 
and employed red, orange, and blue color filters in this search. He observed again 
on November 8 at 3h  30m and on November 11 from 2h  Om  to 2h 30m, again employ-
ing the 6-inch refractor at 76x and 144x and with color filters. He looked very care-
fully for a possible colored marking and could find none; he thinks that any brilliant-
ly colored spot as much as 0.5 miles in diameter would have been detected.However, 
all his searches gave negative results. Mr. Rosebrugh writes that several other 
observers in the U.S. Northeast also had negative findings. 

F. Salomon. Haifa, Israel. His own telescopes being temporarily dismantled, 
Mr. Salomon alerted his friends. They observed, with negative results, the last 
phases of the eclipse, from about 17h  U. T. on. It is their intention to maintain this 
watch in the future, particularly near new moon. 

lakeshi Sato  . Hiroshima, Japan. 6-inch reflector. He observed carefully 
during the total lunar eclipse and used a chronograph to record the time of any pos-
sible impact-flash, but no unusual appearance was observed. "Other members of 
the Astronomical Society of Hiroshima University also watched the moon with a 3 - 
inch refractor, two 4-inch reflectors, and an 8-inch reflector; but they could not 
detect any unusual phenomena." He mentions that many other Japanese observers 
watched the moon with the same negative results. Mr. Sato also saw no lunar 
meteors during the eclipse. 

Raymond Schmidt. Chloride, New Mexico. 12-inch reflector. He saw nothing 
unusual on the moon when it was setting near 13h  U. T. on November 7. 

A. G. Smith. Gainesville, Florida. 8-inch Clark refractor at University of 
Florida Observatory. Dr. Smith maintained a lunar watch on November 7 from 9h  
up to about 11h, using a 90x ocular which just allowed the full moon to fill the field 
of view. "Cbserving conditions were good, but I saw nothing of interest". 

Eugene Spiess  and Others. Manchester, Connecticut . 5-inch refractor. 
They observed at the following times, with completely negative results: November 
6-7, 23h 15m  - Oh  15m; November 7, Oh  35m  - 1h  15m, lh  20m-1h42m, 21115  m_ 2h26m,  

2h 50m - 3h 52m, 4h 15m  - 5h lm, and 5h  20m  - 6h  4m; November 81  lh  20m - 2h 
5m, 2h 23m - 3h 10m, and 3h  511`' - 4h  3m; November 10, 2h  16m- 411  3m, all by 
U. T. 

Frank J. Suler. Holloman Air Development Center, New Mexico. 8-inch 
reflector at 58x, 125x, and 203x but chiefly the lowest power. (Only part of the 
moon was visible with 125x and 203x.) A YL filter was employed in all observations. 
On November 6 two observers, Shelly Winters and Frank Suler, observed the moon 
continuously from 2h  30m  to 3h  15m, U. T. and saw nothing unusual. On November 
7, Mr. Suler observed at these times: lh 28m _ lh 43m, 2h lm_ 2h 6m,  3h 47m -

4h 33m, 6h  8m - 6h  54m, 7h  59m  - 8h 42m, 9h  Om - 9h  42m, 10h Om  -10h 30m, 10h 

45m - 11h 15m, and 13h  2m - 13h  15m. The seeing was rather poor. Results were 
negative, though a few birds were seen to cross the moon. We commend Mr. 
Suler' s persistence in this 12-hour vigil! 

Clyde W. Tombaugh. Las Cruces, New Mexico. On November 9, Mr. Tom-
baugh systematically scanned the illuminated portion of the moon' s surface (two 
days after full moon) from 12h  55m to 13h 25m , U. T. A magnifying power of 225x 
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was used on an 8-inch off-axis (unobstructed) reflecting telescope. The seeing was 
unusually good, 5 to 7 on a scale of 0 (worst) to 10 (perfect); and the lunar surface 
was so loaded with fine detail that it required a full half hour to cover it. The ob-
server remarks: "It is estimated that any stain spot of unnatural color as small as 
one-half mile across would have been detected. It is tentatively concluded that the 
Russians did not place any lasting visible marker on the moon on November 7,1957P 
This opinion is the more weighty because of the favorable view and Mr. Tombaugh's 
considerable experience with lunar observations. He also observed, with negative 
results, at other times on and near November 7. 

We might mention that we have learned indirectly of a rather surprising lunar 
observation, an apparent explosion on the lunar surface at or near the position of 
Aristarchus. Observations of this portion of the moon between 2h 50m  and 6h  30m, 

U. T. on either October 12 or October 13, 1957, may shed some light on the matter 
and are hence requested. We prefer to give no further details at this time. 	It ap- 
pears probable that Aristarchus and its environs were not altered to any marked 
degree, or else a change in such a familiar object would have caught the attention 
of our observers on and near November 7, 1957. 

The results of our November 7 vigils were, then, entirely negative, as nega-
tive as negative can be. Yet in a way we can be glad for this fact because it shows 
the A. L. P. O. to be capable of making honestly negative observations even when a 
positive report might make sensational headlines. Our duty is always to observe 
what exists, not what we may wish to see. 

The data above can be tabulated and studied in various ways, but the sufficient-
ly interested reader can do so fully as well as the writer. It may be noted, however, 
that our A. L. P. O. "alert" did achieve rather complete coverage of the moon from 
about 23h on November 6 to about 16h on November 7, Universal Time and againfor 
a couple hours near 2h on November 8. This time coverage was possible onlytluough 
the co-Operation of observers in different longitudes, specifically in Japan and in the 
United States. The gap between 16h  on November 7 and 2h  on November 8 is due to 
a lack of reports (one received) from those countries west of Japan and east of the 
United States. Of course, the coverage we here desire is most easily achieved at 
full moon. When the moon is within a few days of new, very well-planned co*Opera-
tion between observers in all longitudes would be essential to complete coverage of 
the moon, which is then observable for only a short time from a given location. 

It seems very probable that missiles soon will be fired to the lunar surface 
and also put into orbits around the moon, perhaps even before the end of 1958. We 
can thus profitably consider how we may best observe such objects in the future. 
Careful observations of the impact of a missile upon the lunar surface may well give 
useful information about the nature of that surface. Unless, however, we are pre-
pared to attempt a literally constant survey of the lunar surface, we shall have no 
more than a few days of advance warning prior to such impacts; and it will probably 
be necessary to employ radio communication to alert our observers. If a lunar 
missile could be photographed on its way to the moon, a thing easiest when the moon 
is a narrow cresce it and does not light the sky much, it might be possible to pre - 
dict the time of impact with comparative accuracy. The alternate of a constant, 
round-the-clock, and round-the-world survey of the lunar surface is rather difficult 
to set up with adequate planning and in sufficient detail for widely separated amateur 
observers; and we have never satisfactorily solved the much simpler problems 
posed by systematic, duplicate searches for possible lunar meteors. One might, of 
course, hope for some other benefits from so much looking at the moon; certainly 
some intelligent interest should be thus engendered. At any rate we do have in our 
A. L. P. 0. a fairly large number of experienced lunar observers scattered over the 
whole world; and we certainly must try to use their talents to best advantage in the 
dawning space age. 
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THE RADIAL BANDS OF ARISTARCHUS 

by 

Joseph Ashbrook 

"It is probable that a suggestion of evolutionary change will arise when the 
history of Aristarchus, spread over nearly 90 years, is studied, " according to 
Robert Barker (1). Wilkins and Moore (2) omit these reservations and state flatly, 
"Barker considers that [the dark radial bands] have definitely increased in visibil-
ity during the past fifty years or so. " The evidence Barker advances for this cha 
is that early authors such as Birt, Schmidt, or Neison do not seem to mention the 
bands, which today are to be seen with small apertures. The earliest record of 
these markings is, according to Wilkins and Moore, an 1863 drawing by Lord Rosse. 
Negative evidence, however, is always at the mercy of any positive instance, and 
this we can find in the writings of Schmidt himself. 

On page 258 of the volume of text accompanying his lunar map, he states: 
"1851 Feb. 15. Aristarchus was drawn at full moon. The white radial streaks be-
gin at the central peak, and (as in Plinius) run outward like the spokes of a wheel 
to the crater wall. They extend farther through the gray nimbus, and disappear in 
the dark mare. " (3). There are additional brief mentions of the Aristarchus bands 
on pages 105 and 106 of the same book, so that their appearance was evidently fam-
iliar to Schmidt. In 1851 Schmidt observed the moon almost exclusively with the 
Bonn Observatory' s Fraunhofer refractor of 5 feet focal length, whose aperture 
was presumably about 4 inches. His description could perhaps serve for an obser-
vation made today with corresponding optical means. While Schmidt calls the bands 
white and present-day observers are used to speaking of them as dark, the differ-
ence is of little consequence -- are a zebra' s stripes dark or light? 

Because at least one early observer thus made out the bands of Aristarchus 
with a small telescope, there is hardly any reason for doubting that they are perma-
nent markings which merely failed to attract widespread attention in early days 
when few persons were observing the moon systematically. If so, then the Aristar-
chus bands should not be cited as an instance of progressive change on the moon. 

(1) Barker, Robert, J. B. A. A., 58 99-101, 1948. 
(2) Wilkins, H.P., and Moore, P. A. , "The Moon", page 257. 
(3) Schmidt, J. F. J., "Charte der Gebirge des Mondes...Erriuterungsband;' 

1878, page 258. 

FINAL ANNOUNCEMENTS 

Readers are requested to note the change in the address of this periodical. 
Much confusion will be saved if they will immediately begin to use the new address: 

THE STROLLING ASTRONOMER 
(THE ASSOCIATION OF LUNAR & PLANETARY OBSERVERS) 
1835 EVANS PLACE 
LAS CRUCES, NEW MEXICO 

This change is effective at once. It results from the Editor' s move to a differ-
ent house. 

The Third A. L. P. O. Convention in 1958, will consist of two parts, one with the 
Astronomical League at Ithaca, New York at the beginning of July and one with the 
Western Amateur Astronomers at Pasadena, California in mid-August. More de-
tails will be given in our next issue. 

We are much indebted to Nr. E. P. Martz, Jr. the leader of the Holloman-
Alamogordo, New /s/ exico Apogee Moonwatch Station for this issue' s front cover 
photograph. We congratulate Mr. Grubb most heartily on making the first optical 
sighting of the first U. S. artificial satellite. 
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"Barker considers that [the dark radial bands] have definitely increased in visibil-
ity during the past fifty years or so. " The evidence Barker advances for this change 
is that early authors such as Birt, Schmidt, or Neison do not seem to mention the 
bands, which today are to be seen with small apertures. The earliest record of 
these markings is, according to Wilkins and Moore, an 1863 drawing by Lord Rosse. 
Negative evidence, however, is always at the mercy of any positive instance, and 
this we can find in the writings of Schmidt himself. 

On page 258 of the volume of text accompanying his lunar map, he states: 
"1851 Feb. 15. Aristarchus was drawn at full moon. The white radial streaks be-
gin at the central peak, and (as in Plinius) run outward like the spokes of a wheel 
to the crater wall. They extend farther through the gray nimbus, and disappear in 
the dark mare. " (3). There are additional brief mentions of the Aristarchus bands 
on pages 105 and 106 of the same book, so that their appearance was evidently fam-
iliar to Schmidt. In 1851 Schmidt observed the moon almost exclusively with the 
Bonn Observatory' s Fraunhofer refractor of 5 feet focal length, whose aperture 
was presumably about 4 inches. His description could perhaps serve for an obser-
vation made today with corresponding optical means. While Schmidt calls the bands 
white and present-day observers are used to speaking of them as darlc, the differ-
ence is of little consequence -- are a zebra' s stripes dark or light? 

Because at least one early observer thus made out the bands of Aristarchus 
with a small telescope, there is hardly any reason for doubting that they are perma-
nent markings which merely failed to attract widespread attention in early days 
when few persons were observing the moon systematically. If so, then the Aristar-
chus bands should not be cited as an instance of progressive change on the moon. 

(1) Barker, Robert, J. B. A. A., 58 99-101, 1948. 
(2) Wilkins, H.P., and Moore, P. A. , "The Moon", page 257. 
(3) Schmidt, J. F. J., "Charte der Gebirge des Mondes...Erriuterungsband:' 

1878, page 258. 

FINAL ANNOUNCEMENTS 

Readers are requested to note the change in the address of this periodical. 
Much confusion will be saved if they will immediately begin to use the new address: 

THE STROLLING ASTRONOMER 
(THE ASSOCIATION OF LUNAR & PLANETARY OBSERVERS) 
1835 EVANS PLACE 
LAS CRUCES, NEW MEXICO 

This change is effective at once. It results from the Editor's move to a differ-
ent house. 

The Third A. L. P. O. Convention in 1958, will consist of two parts, one with the 
Astronomical League at Ithaca, New York at the beginning of July and one with the 
Western Amateur Astronomers at Pasadena, California in mid-August. More de-
tails will be given in our next issue. 

We are much indebted to Mr. E. P. Martz, Jr. the leader of the Holloman-
Alamogordo, New /s/ exico Apogee Moonwatch Station for this issue' s front cover 
photograph. We congratulate Mr. Grubb most heartily on making the first optical 
sighting of the first U. S. artificial satellite. 
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ANNOUNCEMENTS 

A Request for Old Issues. We frequently receive requests for back issues 
of The Strolling Astronomer, and we regret very much that we are often unable to 
fill them. Except for a few issues in 1947 and most of those from the July-August, 
1954, issue to the present time, back issues are out of stock. It has long seemed 
to the Editor that it would be advantageous if some library had a complete file of 
our periodical. Mr. Chester Linscheid, the Librarian of the New Mexico College 
of Agriculture and Mechanic Arts, just outside of Las Cruces, has several times 
expressed his very keen interest in acquiring such a complete file for this library. 
All back issues would there be available to A. L.P. 0. members through Inter-
Library Loan services. A college library is, moreover, an excellent permanent 
repository for rare books--and some of our early issues are already rather rare, 
certainly more permanent than a private library can be. Mr. Linscheid lacks 
these back issues: 

Vol. 1, Nos. 1, 2, 3, 7, 8, 9, and 10. 
Vol. 2, Nos. 1-12. 
Vol. 3, Nos. 1-12. 
Vol. 4, Nos. 1-12. 
Vol. 5, Nos. 1-12. 
Vol. 6, Nos. 1-6 and Nos. 8-12. 
Vol. 7, No. 1 and Nos. 3-12. 
Vol. 8, Nos. 1-6. 

The Editor urges readers willing to sell back issues of this periodical to commun-
icate with Mr. Chester Linscheid, The Library, State College, New Mexico. He 
will be glad to buy any part of the missing issues listed above and will accept dup-
lication of issues already on hand in order to acquire missing issues. Any help 
which any of you can give us in thus setting up a complete set of old issues in a 
college library will be much appreciated. 

In Memoriam. We have learned with sorrow of the death of Mary 
MacKensie of the Montreal Centre in Canada. She was an indefatigable and cons-
cientious observer and is greatly missed by the Montreal group. 

We record with deep regret the death of our member, Mr. George L. 
Dennison, of Fairview Park, Ohio. 

Errors in November-December, 1957 Issue. On pg. 121 the horsepower 
of the motor on Mr. Smith' s telescope should have been given as 0.0066. On pg. 
130 Mr. Craig Johnson' s observation on November 8 was made at about 11h  to 12h, 
U. T. , not near 3h. 

Map of the Moon. Professor Ernst Both of the Department of German at 
the University of Buffalo calls attention to a map of the moon by Guido Ruggieri, 
available from Carlo Recla, Via Monte Ortigara 4a, Verona, Italy for approxi-
mately $1.75. The scale is 24 inches to the lunar diameter, and the map is on a 
single sheet. Professor Both praises both the amount of detail and the manner of 
representation. 

International Lunar Society. Vol. 1, No. 2 of the Journal  of the I. L. S. 
has now been published. It was remailed to American members by the Editor. 
It is hoped to publish No. 3 in just a few months. Bulletins 4 and 5 of the I. L. S. 
have also been issued. A chart of the walled plain Petavius by Dr. H. P. Wilkins, 
the President, appears in No. 5. 
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7. "Notes on Observing Mars in 1954, " The Strolling Astronomer, 
March-April 1954, p. Z5. 

8. "Some Basic Procedures in Planetary Photography, " The Strolling 
Astronomer, July-August 1956, p. 73. 

Bibli ography  

1. de Vaucouleurs, Gerard, Physics of the Planet Mars, London, 
Faber and Faber Limited, 1953. Seven Dollars from Blackwell' s 
Ltd. , Broad Street, Oxford, England. 

SOME NOTES ON THE APPARENT DISPLACEMENT 
OF CERTAIN LUNAR MARKINGS 

by 

Alika K. Herring 

The peculiar abilities of certain lunar markings apparently to displace 
themselves in position is a facet of selenology that has been almost completely over-
looked by students of the moon. There have been, so far as is known, only two 
previously verified examples of this phenomenon up to the present time. 

The attention of the writer was recently directed to this mattter by the 
accidental discovery in the lunar Alps of a diffuse light spot, which obviously dis-
placed itself with changing illumination. Further direct observation of the lunar 
surface resulted in the discovery of a second spot, which exhibited similar ten-
dencies, while some research and correspondence on the subject brought the other 
two examples to light. It now seems probable this phenomenon may occur more 
often than has been supposed. It is therefore hoped the publication of the following 
list and descriptions of the presently known examples will stimulate other observers 
into the study of this type of lunar detail. The map section numbers, as well as the 
positional coordinates, are taken from "The Moon" by Wilkins and Moore. 

1.  Cassini' s Bright Spot, Map VIII -045 -552 

2.  Bessel Ray, Map III +285 +370 

3.  Alpine Spot, Map XV +045 +720 

4.  Littrow Spot, Map III +465 +370 

1.  Cassini' s Bright Spot, so far as is known, is the oldest known 
example, and was very adequately described by Dr. Dinsmore Alter in the 
"Strolling Astronomer" for May-June, 1956, to which issue the interested reader 
is referred. For the purposes of this paper, two additional comments may be 
appended; the presence of the bright craterlet within the diffuse area was to be ex-
pected, and the agreement in position of this bright spot with the Tycho ray is most 
probably coincidental. 

2. In the course of some incidental correspondence concerning this 
phenomenon, D. P. Barcroft mentioned the similar shift of the bright ray from 
Menelaus which falls across the crater Bessel on the Mare Serenitatis. This ray 
was examined by the writer several times during the next lunation, and the dis-
placement subsequently confirmed. Briefly, the circumstances are this: Shortly 
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alter sunrise on the area, the bright ray falling across Bessel in a north-west 
south-east direction may be seen to coincide very nearly with the exact center of 
the crater. As the lunation progresses, this ray apparently shifts towards the 
east, until near sunset when it is aligned very nearly with the east rim of the crater. 
This displacement, which is most pronounced in the portion of the ray north of the 
crater, is very obvious and apparent during the course of a lunation. 

3. This spot, which first aroused the interest of the writer in the 
phenomenon, is located in a complex region of the Alps, almost midway on a line 
drawn from the Alpine Valley to Cassini. Shortly alter sunrise, which occurs at 
approximately 357 degrees colongitude, this diffuse area appears as a rough dia-
mond shaped nimbus, lying approximately in an east and west position. The 
eastern point of this figure contains a small bright craterlet, while a small but in-
conspicuous hill lies just within the southwest boundary. 

During the progress of the lunation, this light area appears to shift 
towards the east as well as to exhibit a very marked change in shape. By colongi-
tude 95 degrees, the shape is that of an irregular fan; the handle being a narrow 
extension to the hill on the west. The main portion of the spot is now roughly 
circular in shape, and situated so that most of the area is east of the craterlet. 
While this portion of the spot remains relatively stable for the remainder of the 
lunation, the extension to the hill further recedes until at sunset it is completely 
withdrawn, and the hill excluded from the nimbus. 

4. Following the discovery of this spot, a search was instituted for 
other spots which might possibly possess the same characteristics. Several of 
these were located, and a rough sketch made of each shortly after the local sunrise. 
These areas were examined at intervals throughout the subsequent lunation, with 
the result that at least one of them was found to exhibit the same type of positional 
displacement and change of shape, although in a less marked degree than the Alpine 
Spot. This second spot lies on the edge of the Mare Serenitatis, a short distance 
east of Littrow, and also contains two small bright craterlets within its borders. 

An explanation for this phenomenon is not difficult to find. It should 
be obvious that these apparent positional shifts would most probably be caused by 
the changing angle of illumination on a surface other than level. It seems likely 
that these bright craterlets are situated on or near the summits of low flat domes 
or hills, the slopes of which are covered with dust and pulverised materials ex-
pelled from the craterlets. Being finely divided, this dust would have a higher 
reflectivity to incident light, and therefore appear brighter under a high angle of 
illumination. Under these circumstances, the slopes of these hills would appear to 
be brightest when the angle of illumination was most nearly perpendicular to the 
particular area, and not at the local noon for the area. Reference may be made to 
Figure 1 on pg. 9, where it will be seen that under a rising sun the west slope of 
the hill will receive the most direct illumination, and therefore will appear brighter. 
The result will be an apparent displacement of the area with respect to the crater-
let. As the lunation progresses and the angle of illumination passes through local 
noon into evening, we may consequently expect a corresponding transfer of greatest 
brightness to the east slope. The result is to produce an apparent shift of the light 
area from west to east. This is exactly what occurs in all the instances cited. 

In the case of the Bessel Ray, an examination of the area under a low 
setting sun revealed a low ridge extending north-west of 'le crater. The backbone 
of this ridge is apparently in a direct line with the east wall of the crater, and 
coincides exactly with the position of the ray after the full displacement has taken 
place. It is evident this displacement is intimately related to the slopes of this 
ridge, although the agreement in position between the two is probably accidental. 
This opinion is indicated by the fact that south of Bessel the ray continues undevia-
tingly towards Menelaus, while the ridge diverges sharply towards the southwest. 
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Figure 1. Schematic explanation of apparent shift in position of certain 
lunarfeatures. Refer to article by Alika K. Herring in this issue. 

It is possible to deduce several important facts from a study of this 
type of phenomena. Since there is obviously an intimate connection between the 
diffuse areas and the small bright craterlets associated with them, it is only 
logical to assume these spots to be composed of dust and other finely pulverized 
materials ejected from the craterlets. This implies an explosion inherently more 
violent than the quiet vulcanism which apparently was responsible for the forma-
tion of the majority of the surface features. We may therefore infer that the extra 
energies necessary were derived from meteoritic impact. Since the Bessell Ray 
displays the same characteristics as the diffuse spots, we may conclude that it is 
also composed of finely pulverized materials. This may be further confirmation of 
the theory which holds the lunar rays to be dust thrown from the larger explosion 
craters. 

There is no reason to believe that the four cases cited in the present 
discussion are unique. A further study of this phenomenon will almost certainly 
result in the discovery of other similar examples. Diffuse light spots containing 
small bright craterlets should be particularly suspect. The examination of detailed 
lunar photographs should prove fruitful. 

Bibliography 

1.  The Strolling Astronomer, Vol. 	10, Nos. 5 and 6, May-June, 	1956, p. 54. 

2.  The Moon, T. Gwyn Elger, p. 162. 

3.  The Moon, Walter Goodacre, p. 172. 

4.  Astronomy, Skilling and Richardson, p. 229. 
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PLATO 

H. P. Wilkins, President 

International Lunar Society 

In various publications we continually come across observations of 
Plato wherein various spots, craterlets and streaks are depicted. These observa-
tions have been secured with telescopes of various apertures, from 3 inches to 12 
inches or even more, both refractors and reflectors. It is all too easy to see in a 
small glass what to all appearances are definite craterlets, that is a dark speck is 
fancied in the center of a whitish spot, and in consequence we have various charts 
and descriptions in which quite a number of such objects are recorded. This is not 
altogether due to the observer; I have also drawn objects as definite craterlets, 
using telescopes of 6 to 12 inches in aperture, to which there is only one objection-
they do not exist! 

It was the same nearly 100 years ago, when the Old Masters, such 
people as Platt, Gledhill, Neison, Birt and Elger, were doing the same thing. The 
largest instrument employed was a 9-inch refractor. The results will be found in a 
rare book, "The Report of the Committee for Discussing Observations of Lunar 
Objects Suspected of Change, " and this was published first by the British Associa-
tion for the Advancement of Science, 1871-1872. At least 10 spots were drawn as 
definite craterlets together with numerous white spots and streaks. 

But although such is the appearance when using telescopes of apertures 
up to about 18 inches, the picture changes completely if a giant telescope is em-
ployed. Speaking for myself and as the result of using such great instruments as 
the 25 inch at Cambridge, and the 33 inch at Meudon, what seem to be definite 
craterlets with the smaller apertures are then resolved into mere spots and the 
former crateriform appearance is entirely lost. The only objects which have been 
seen as undoubted craterlets with these instruments, and also with others of approx-
imately the same size, are five; namely Nos. 1, 3, 30, 17 and 40. The numbers 
are those which appear on the chart of this formation in the Journal of the 
International Lunar Society. These craterlets are situated--1 is the nearly central 
craterlet, 3 and 30 the double object to the North-East of 1; 17 lies to the South-
East of 1 and almost midway between it and the wall, while 40 is near the East wall 
and the prominent landslip at that point. 

These objects are undoubted cratercones; that is, their white sloping 
sides and the interior cavities can be clearly seen with great telescopes but all the 
other spots are spots only. No doubt they have pits or craterlets in them but these 
are too small to be seen as such. With large instruments the true character of the 
various spots can be determined, which is not the case with smaller instruments. 

The appearance at sunrise is nearly always as follows: 

Plato is completely filled with shadow and the peaks on the wall are 
illuminated. The first streak of sunlight falls on the floor revealing craterlet No.3 
and also 30. As the streak widens, the shadows of the western wall appear to take 
shape and spot 32 is revealed. Then comes spot No. 4; to the earlier observers it 
appeared as a craterlet but is now certainly a mere spot; then No. 7 can be seen. 
Soon afterwards the nearly central spot, No. 1, appears as a large craterlet, 
filled with shadow and with shadow fringing its eastern slopes. There follows spot 
No. 17, also a craterlet and, as the shade lining the eastern portion of the floor 
lifts, we see No. 40, a craterlet but smaller than the others. After this the shadows 
assume their usual aspect, partly stretching across the floor and the other spots can 
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be detected. If careful observations of sunrise on Plato are made with large tele-
scopes it will be obvious that only these five spots appear as craterlets, and the 
other spots do not. There may be one exception; the spot which lies immediately 
south of No. 1 is a white spot within , fhich the 33-inch Meudon refractor revealed 
a minute dark speck, probably a pit without a rim. 

I am well aware that other observers will not agree, but I speak after 
over 40 years observation of Plato on all favorable occasions, with telescopes of 
all apertures; and I can assure observers that a giant telescope by revealing the 
true nature of the spots leads me to this conclusion. 

FURTHER STATISTICS ON JOVIAN FESTOONS 

AS OBSERVED FROM BALTIMORE IN 1957 

by 

James C. Bartlett, Jr. 

In the late summer of '57 the writer published a brief statistical 
analysis of 371 Jovian festoons based on a ten year study. 1  It was found that fes-
toons fell into six easily recognizable classifications, or types; Type A, lines; 
Type B, wisps; Type C, columns; Type D, diagonal columns; Type E, arcs; and 
Type F, flexures. For a detailed description of these types the reader is respect-
fully referred to The Strolling Astronomer for January-June, 1957, pp. 20 and 21; 
but sufficient here to note that types A, B and C were about equally abundant over 
the ten year period covered by the study; type D about two-thirds as common; type 
E, rare and type F, extremely rare. 

The following is a summary of their statistical relations for the 1957 
apparition, from March 17, 1957, through August 17, 1957, and comprising 68 
observations of the planet. 

Table of Incidence of Types, March 17, 1957 - August 17, 1957 

Type A 	Type B 	Type C 	Type D 	Type E 	Type F 

38 	 20 	 10 	 8 	 3 	 0 

Relation of festoons to terminal spots: 

Festoons with two terminal spots 	 10 

Festoons with one terminal spot 	 65 

Festoons with no terminal spots 	 4 

Relation of festoons to the principal belts, by location between: 

NTB-NEB 	 0 

NEB-EB 	 42 

NEBs-SEBn 	 33 

SEBn-SEBs 	 0 
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The True Book About the 	Ronald Seth 	 Frederick Muller, 1953 
Secret Service 	 Ltd. 

Der Sternenhimmel. 
Volumes for 1954, 1955, 
and 1958 

Space Travel 

H. R. Sauerlaender 
and Co. 

Kenneth W. Gatland 	Philosophical 	1953 
and Anthony M. 	 Library 
Kunesch 

Pictorial Astronomy 	 Dinsmore Alter 	 Thomas Y. 	 1952 
and C. H. Cleminshaw Crowell Co. 

These books are in addition to the ones listed on pp. 139-140 of the 
November-December, 1957 Strolling Ast ronomer. The book Pictorial Astronomy 
is a gift from Dr. Dinsmore Alter, and Moulton' s classical Celestial Mechanics  
is a gift from Mr. Elmer J. Reese. Our thanks go to these donors for their 
generous assistance. 

We must say again that the A. L.P. 0. Library exists to be used. The 
books are serving no useful purpose when they are gathering dust on the shelves. 
May we offer a concrete suggestion: why not plan to borrow at least two books a 
year from this library? We realize that the choice is still very small, but we hope 
that we have at least two books worth your reading and not in your local library. 
The Librarian is E. Downey Funck, 256 N. E. 11th St., Delray Beach, Florida; 
and all requests to borrow books should go to him. 

We repeat the few regulations: Books may be borrowed only by 
A. L.P. 0. members living in the United States. The time limit on loans is 30 days. 
There is a charge of 50 cents for each book borrowed, and the borrower must also 
pay return mailing costs. 

OBSERVATIONS AND COMMENTS 

Ptolemaeus and Environs. We invite attention to the lunar photo-
graph of the walled plain Ptolemaeus on the front outside cover of this issue. Dr. 

Dinsmore Alter, the recently retired Director of the Griffith Observatory and Plane-
tarium in Los Angeles, considers this photograph to be his best one of Ptolemaeus, 

a formation in which he has been especially interested. We do not know, of course, 
how successful we shall be in preserving the fine detail on the print kindly supplied 
by Dr. Alter. Dr. Alter writes: "I would call special attention to the craters along 
the tops of ridges and the little lines of craters along the northern floor parallel to 
the east-west walls, to the ridge of Alphonsus, fairly closely parallel to the 
Straight Wall, and parallel to the so-called ' scratches' ." Mr. Alika Herring re-
marks that the photograph shows the floor of Ptolemaeus to be very slightly convex, 
apparently coinciding fairly closely with the natural curvature of the lunar surface. 
He further directs attention to the faint ghost ring just southeast of Lyot and to the 
very shallow cleft which runs from it to the deep "saucer" to the southwest. 

Some Artificial Satellites Notes. We offer our hearty congratulations 
to Lyle T. Johnson, Welcome, Maryland, for a noteworthy accomplishment , an 
individual observation of 1958 Beta two (the Vanguard 6-inch sphere and popularly 
"the grapefruit") at a slant distance of almost 2400 miles. Made with a 1Q-inch 
reflector, the observation was: 1958, April 15, 2h  35m  51s  + 1/4 sec., U. T. 
Right Ascension Ilh  13. 5m  + lm  (1920 epoch). Declination + 27. 1°  + 0. 1°  (1920 
epoch). Stellar magnitude 72 13 to 14. Mr. Johnson employed a prediction based on 
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radio data available at the Minitrack Station at Blossom Point, Maryland, to pre-
set his telescope. The satellite was very faint, and the observer thinks that it 
would have been invisible in an 8-inch telescope. The position was determined by 
plotting in a star atlas, and the time was found with the aid of a tape recorder. A 
power of 38X was employed. The satellite travelled somewhat more than a degree 
in 13 seconds. 

Mr. Johnson has also been interested in the light-variations of 1957 
Beta (Sputnik II). His best record was obtained on March 15, 1958, (probably 
March 16 by U. T.) Four determinations on March 15 gave an average period of 
1
m 

54
s for the changes in brightness. The observer remarks: "Now data like this, 

if more is available from other observers, might be of value in determining whether 
the erratic orbital acceleration of 1957 Beta is due to variations in the upper atmos-
phere or due to differences in the orientation of the satellite near perigee. It would 
seem to me that if there were changes in the orientation of the satellite as it passes 
through the upper atmosphere near perigee that there would also be changes in its 
tumbling period, while a constant period would indicate no change in the orientation!'" 
We should be glad to hear of other determinations of the period of light-changes of 
1957 Beta. 

We have been surprised to learn rather incidentally that several ob-
servers have actually tracked the large Russian satellites with ordinary astrono-
mical telescopes of 6 to 9.5 inches in aperture. Interesting and challenging in 
themselves, these observations may give such data as the dimensions of the satel-
lites, the period of tumbling as revealed by changes in the shape or orientation of 
the image, and details of the physical disintegration of the satellite in its death 
plunge through the atmosphere. The tracking is naturally most difficult, with an-
gular velocities up to a degree per second and even more; and a special non-equa-
torial mounting might very well be advantageous. Tracking aircraft by daytime 
should be good practice for such intended observations. 

Aristarchus Normal on October 12 and 13, 1957. Our note on pg. 133 
of the November-December, 1957, issue about a possible abnormal aspect of this 
crater brought forth letters from several members. Dr. James C. Bartlett, Jr. 
had observed Aristarchus on both October 12 and 13. He discussed his results in 
considerable detail, and he concluded that Aristarchus exhibited no peculiarities 
apparent to anyone who had not made an intensive study of it. Mr. Lonzo Dove of 
Broadway, Virginia, saw nothing outstanding about Aristarchus or its vicinity on 
October 12 and 13. The "apparent explosion" mentioned in the previous issue was 
apparently simply a mistake and emphasizes again the need for care in making luna* 
observations and the importance of gaining familiarity with the ordinary aspects of 
lunar features. 

Gassendi, Darwin, and Cassini. The drawings shown on pg. 34 should 
largely speak7ox—• themselves. Mr. Herring' s drawing of Gassendi is a good ex-
ample of what an experienced observer can record with a fairly large telescope. Oil 
Mr. Reese' s drawing of Darwin we would particularly call attention to the large 
dome, about 20 miles across, on the floor. It was the first lunar dome to be dis-
covered and is still the largest known feature of this kind. On Mr. Budine' s draw-
ing of Cassini we would recommend his technique of making a rough separate sketch 
to show the numerical intensities of the features (on the usual scale of zero for 
shadows to ten for the very brightest marks). The original drawing is certainly 
more natural-looking and much less cluttered if it is not marked with these numbers, 
which nevertheless are useful. This same procedure of separate secondary sketches 
has been used by some observers of Mars to indicate the colors and intensities of 
the various features. 

S. E. B. Disturbance of 1958. Ano ther major outbreak of great acti-
vity in the South Equatorial Belt of Jupiter is in progress. Figure 13 will show 
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Figure 11. North Part of Dar-
win. Elmer J. Reese. Oct. 21,p  
1953. 3h  30m, U.T. 6-inch 
reflector. 350X. Seeing fairly! 
good. Sky clear. Colongitude 
70° 9. 

Figure 10. Gassendi. Alika K. Herring. Aug. 
7, 1957. 5h  45m, U. T. 12.5-inch reflector. 
228X-342X. Seeing fairly good. Sky clear. 	- 
Colongitude = 47° 7 
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Figure 12. Cassini. Phillip W. Budine. March 28, 1958. 2h  50m, 
U.T. 4-inch Unitron refractor. 167X, 214X. Seeing fair to good. 
Sky clear. Colongitude 11  3° 8. 
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something of its early history. There is an unfortunate dearth of early observations, 
but probably the initial outburst occurred on or near March 17, 1958, at about longi-
tude (II) 50° It will be noted in Figure 13 that dark spots have moved outward from 
this origin in the direction of increasing longitude along the South Equatorial Belt 
South (upper component as drawn) and in the direction of decreasing longitude along 
the South Equatorial Belt North (lower component). On May 29 the SEBs spots 
were rotating with a period of about 9h 57m 58s, according to Mr. Reese. Our 
friends in the B. A. A. have reported signs of a South Tropical Disturbance and of the 
Circulating Current in the South Tropical Zone. It is also reasonable to expect 
that the Red Spot will soon fade and will be replaced by the Red Spot Hollow. Every 
effort should be made to record central meridian transits of all markings in the 
South Equatorial Belt or the South Tropical Zone and also along the north edge of the 
South Temperate Belt during the balance of the current and important apparition of 
Jupiter. 

Annular  Solar Eclipse of April 19, 1958. This eclipse was visible as 
an annular eclipse from islands near Japan. Mr. S. S. Kibg of Shiga-ken and Mr. 
Takeski Sato of Hiroshima have contributed a number of photographs of it, from 
which Figures 14 and 15 are a selection. Mr. Kibg and other Japanese astronomers 
saw the eclipse in a very clear sky from Hachijo island, about 300 kms. south of 
Tokyo. Mr. Sato reports that naked-eye observers on Tanegashima island may 
have glimpsed the inner solar corona just before second contact and just after third 
contact, the sky being extremely clear. Mr. Kibe photographed the eclipse with a 
78 mm. refractor stopped down to 20 mms., focal length 735 mms. 

Transient Bright Mark in Mare Crisium. On July 1, 1957, at 2h  26m  
U. T. Mr. Craig L. Johnson of Wichita, Kansas, observed a bright spot near the 
east shore of the Mare Crisium, employing a 4-inch reflector at 668X. The seeing 
was perhaps 7 or 8 on the usual scale of 0 (worst) to 10 (perfect), and the air was 
very clear. A drawing locates the spot at the north end of a ridge-like marking 
formed by the east walls of Yerkes and of two other rings to its north; it thus lies 
near the small, deep crater Yerkes E and not far from the O'Neill Bridge. (Refer 
to Section XII of the Wilkins map of the moon. ) About 60 seconds after it was first 
noticed, the spot was fading noticeably; Mr. Johnson now changed the power to 167X, 
but the feature was very soon invisible. He describes the object as a "bright point 
of light" but "not exceptionally bright. " 

The most conservative explanation of this phenomenon would probably 
be that it was caused by the transient reflection of sunlight off a lunar mountain 
slope. The geometric conditions at the time of the observation were: colongitude 
= 313°8, sun' s selenographic latitude = -192, libration in longitude = +0°6, and li-
bration in latitude - + 696. If geometry is the explanation, then we may expect a 
repetition when these same values are reestablished, but perhaps only when they 
arereestablished to within extremely small tolerances. Another guess might be 
that we have glowing lunar materials fused by the impact of a large meteorite, and 
it may be worth mentioning that Mr. Johnson had been observing this area for about 
five minutes before he noticed the spot. 

Perhaps some of our readers would like to suggest other explanations 
and to continue the discussion. 

Negative Observations of Lunar Meteors and Lunar "Twilight." 
Writing in 1954, D. P. Avigliano reports completely negative results in searching 
for possible lunar meteors on April 16, 17, 18, and 19, 1953, for periods ranging 
from 15 to 45 minutes. He also says that he saw nothing of any lunar "twilight" on 
11 dates scattered over three lunations. The telescopes employed were 6-inch and 
8-inch reflectors. The "twilight" mentioned is often recorded as a brightening of 
the lunar dark limb for some distance from either cusp, being thus similar to the 
cusp-extensions of the planet Venus. 
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A PROPOSED A. L. P. O. LUNAR 

MISSILE SURVEY: WORKMEN WANTED 

by Walter H. Haas 

With all this talk of "shooting the Moon", we should like to urge that 
A. L. P.O' ers. organize a systematic survey of the lunar surface to watch for 
lunar missiles and their after-effects. We did indeed carry out such a project on 
and near November 7, 1957, as reported in Str. A., Vol. 11, pp. 128-133, 1957. 
However, we now have in mind a regular, sustained patrol by a large number of 
participating observers scattered over the whole world. The idea may come a bit 
late, it is true; and perhaps Man will have landed a missile on the lunar surface 
before these words are published. Anyhow, the survey must be organized very 
soon. 

Unfortunately, we cannot say exactly what we should search for. Hints may 
be given in the press and over the radio while a Moon-aimed missile is in flight, at 
least for U.S. missiles. Neither have we solved the problem of quickly alerting 
our worldwide membership when it is known or suspected that lunar missiles have 
been launched. We hope that they will act quickly if news reaches them from other 
sources. A lunar missile will cause an impact-flash when it strikes the lunar sur-
face, probably easily observable on the' dark side of the Moon and possibly visible 
in the sunlit portions. The detection of this flash will be a hit-and-miss affair, 
depending upon being at the telescope at the time. The detection of impact-craters, 
powder-stains, and the like will require a subsequent careful examination of the 
lunar surface and may indeed demand close familiarity with the natural lunar fea-
tures. Excellent photographs would sometimes be helpful. It will be pointless, un-
less possibly for a very few observers with considerable experience, to examine the 
whole Moon. Such searches must necessarily be cursory and superficial. 

We hence propose to divide the lunar surface into small sections for the 
purposes of this survey and to assign each observer a section. The obvious method 
of division is the sections of the Wilkins map. Therefore, we invite all interested 
persons to write to: 

Walter H. Haas 
1835 Evans Place 
Las Cruces, New Mexico 

in order to be registered in the A. L. P. 0. Lunar Missile Survey and to be assigned 
a section of the Wilkins map. If you wish to study a particular section of the Moon, 
we shall certainly try to give you your preference; but first corners will be served 
first. As soon as your assignment is given, begin at once to become very familiar  
with this part of the Moon by frequent study, drawings of selected formations, and 
the like. 

We ideally require for this project a large number of participating observers, 
100 to 200 or even more. The assistance of those outside of the United States is 
especially important in order to realize complete time-coverage of the Moon. We 
make no instrumental specifications, though as usual those with the larger apertures 
have the greater opportunities. It is useless to register in the project unless you 
can observe the Moon fairly often - say several hours a week as an extreme mini-
mum. If you can give the Moon that much time, we need your help and thank you 
very much for your assistance. 

It is planned to send bulletins and forms to observers registering in the 
A. L. P.O. Lunar Missile Survey. 
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An important by-product might well be some very useful lun.-  r research. 
If we can build up an effective group of observers each thoroughly conversant with 
one Wilkins map section, selenology may make surprising advances. This worthy 
goal will take time - so may we hear from you soon? 

COMET AREND-ROLAND (1956 h) 

by David D. Meisel 

(Paper read at the Second A. L. P.O. Convention, September 2, 1957. ) 

Introduction 

Now that Comet Arend-Roland has come and gone, it seems that some type 
of report should be forthcoming. Although it will be some time before all the photo-
graphs are measured and the data reduced, the writer feels that some of the deduc-
tions from the many observations that were received should be made known now. 
For clarity, the report is divided into three parts. Part I is composed mostly of 
commentaries deduced from graphs, which were compiled from the observations 
made by ALPO members. Part II deals with specific details such as the double 
nucleus, jets, and the anomalous tail. Then it deals with some of the physical 
aspects of the comet such as structure, size, and details of composition and for-
mation. A number of illustrations are provided in an attempt to convey more 
meaning than is possible without a lengthy text. Part III is a summary of conclusions 
reached by the writer. No proof of the statements is given, due to length limitation. 
Unless otherwise indicated, the words "the comet" refer to Arend-Roland. 

Part I 

When the comet was discovered in November, 1956, it possessed a tail, coma, 
and central condetsation, which at that time was indiscernible from a nucleus. It 
seems, however, that right after perihelion passage the most condensed part of 
the comet moved from around the nucleus (in concentric fashion) to a slightly more 
sunward position, and a flaring parabolic shape, from the nucleus. This effect was 
not all optical (see Part II). Thus for an interval of 15 days (April 21-May 6, 1957) 
the nucleus was a plain and discrete body, not just a bright spot in the coma. Though 
before perihelion passage this feature when observed was always very small (1"-45" of 
arc), after perihelion it had, as was observed by Loehde, a diameter of at least 80" 
of. arc and a magnitude of +1. 9 on April 21-22, 1957. On the following nights the 
size of the nucleus varied, first getting smaller and then larger as its magnitude de-
creased and the coma became more concentric to it. The nucleus faded rapidly 
after perihelion, even more than its gain before perihelion. It seems that the nu-
cleus decreased in size rapidly until it became elongated on or near May 4, 1957. 
Observations by Cave, Herring, and Squyres indicate that the nucleus may have 
been double on the 4th of May. Likewise, Meisel' s observations on the 5th and 
later show double nuclei, the second or rearward component of which became large 
and elongated. This same fekture may be the bright tailward extension in Pfleumer' s 
photographs and may be responsible for the straight tail segment in Farrell' s photo-
graph of June 17, 1957. Here we have an apparent case of a nucleus giving off 
material into the tail and showing a definite expansion or ejection of material from 
a comet' s nucleus or central parts. 

As has already been noted, the coma and central condensation were nearly 
always concentric before perihelion, while after perihelion the coma had undergone 
drastic and swift changes. On the 21st of April it was parabolic-shaped, the con-
densation located along the leading edge of the coma rather than the nucleus. Then 
as the week progressed, material started to coagulate around the nucleus (Fig. 20); 
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Figure 26. Some of the A. L. P.O. members at Third A. L. P.O. Con-
vention at Ithaca, New York on July 5 and 6, 1958. Left to right: Hal Metzger, 
William K. Hartmann, Mark Zillman, Owen C. Ranck, David D. Meisel, William 
E. Shawcross, Leonard B. Abbey, Jr., and Ernst Both. 

Figure 27. Informal scene at Astronomical League - A. L. P.O. 
Convention. Center foreground, left to right: David D. Meisel, Ernst Both, and 
William K. Hartmann. Right rear: Chandler H. Holton, President of the Astrono-
mical League. 

Figure 28. A. L. P.O. Exhibit at Astronomical League - 
A. L. P.O. Convention at Ithaca, New York. 
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Figure 29. Ring-Plain Copernicus on sunrise terminator. Photograph by Dr. Dins-
more Alter with. Mt.. Wilson 60-inch reflector, Cassegrain focus,- and 40-inch dia-
phragm. November 12, 1956, 4h  4m, U. T. 1-N plate, Pyrex 7-69 filter. Exposure 
3.5 seconds. Colongitude 20°2. 

OBSERVATIONS AND COMMENTS 

Copernicus. We invite our readers to study Dr. Dinsmore Alter' s excellent 
photograph of Capernicus on pg. 71. Although we do not know how successfully the 
finest detail on the print kindly supplied by Dr. Alter will reproduce, we are sure that 
earnest lunarians will find much to study here. We especially invite attention to the 
radial ridges and to the rows of crater-pits, surely not the result of random meteoritic 
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Figure 30. Lunar Formations Palisa and Davy. 
Alika K. Herring. 12.5-inch refl. 228x-310x. 
May 27, 1958. 4111.5m, U. T. Colong.  a  16°7. 
Note chain of 14 craterlets across rectangular 
walled plain between Palisa and Davy. 

impacts. Many of the features shown are visible only under extremely low solar 
lighting. Observers should enjoy comparing the telescopic aspect of this part of 
the Moon to the photograph, naturally when the solar lighting is very similar. 

Comets Section Materials. This issue is accompanied by several loose sheets 
of material kindly supplied by the Comets Recorder, Mr. David D. Meisel, 800 8th 
St., Fairmont, West Virginia. These pages should be self-explanatory. Readers are 
invited to look over these sheets, and everyone interested in comets should fill out 
the application form and mail it to Mr. Meisel. We thank you for your cooperation. 

The Red Spot Region and the S. E. B. Disturbance of Jupiter. Readers may 
enjoy studying the latitudinal strip sketches of Jupiter by Elmer J. Reese on the 
front cover of this issue, showing the involvement of the Red Spot region in the great 
South Equatorial Belt Disturbance of 1958. The method of strip sketches may itself 
be worth a few lines, for the rapid rotation of Jupiter (six degrees of longitude in 
only ten minutes) makes drawing the full disc rather difficult because of time limi-
tations. Here one instead limits attention to a portion of the Giant Planet; Mr. Reese 
has here shown the South Equatorial Belt, the South Tropical Zone, and the South 
Temperate Belt. In this method the sketch can be gradually extended in the direction 
of increasing longitude on a given night as the rotation of the planet brings new mark-
ings into view; longitudes of markings can often be fixed by central meridian transits, 
which can and should be simultaneously observed while the sketching is going on. 
Sometimes sketches can be made from observations on two different dates, though one 
must then be wary of possible changes in the interim on the surface of Jupiter. 

These sketches may be regarded as a chronological supplement to those in 
Figure 13 on pg. 35 of our January-March, 1958 issue. Identification of features in 
the South Equatorial Belt is rather difficult because of rapid changes and because of 
large drifts of the order of several degrees per day in System U, in the direction of 

increasing longitude for the south 
component of the S. E. B. and in. the 
direction of decreasing longitude for 
the north component. On July 7 Mr. 
Reese wrote in part ,as follows: 
"Near the middle of June, I, too, 
observed the Red Spot to be appar-
ently displaced toward the following 
shoulder of the developing Hollow. 
The drift of the Red Spot in longitude 
has been almost perfectly linear since 
early Nov., 1957. It would seem 
that the momentum of the advancing 
dusky matter in the SEB temporarily 
overcame the Red Spot' s repelling 
action. 

"The Red Spot began to fade on 
June 8. The leader of the retrograding 
spots on the S. E. B. s  arrived at the 
preceding shoulder of the Red Spot Bay 
on June 15. On June 30 there were 
indications that the Red Spot region 
was about to change its aspect. In a 
fair view on July 7 at 21112m, U. T. the 
Red Spot appeared quite faint but 
still the ' Spot' and not the 'Hollow' ." 
It will be noted that Reese' s July 19 
sketch shows the Hollow very well 
developed, an observation confirmed 
independently by Haas on July 21. 
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Figure 30. Lunar Formations Palisa and Davy. 
Alika K. Herring. 12.5-inch refl. 228x-310x. 
May 27, 1958. 4111.5m, U. T. Colong.  a  16°7. 
Note chain of 14 craterlets across rectangular 
walled plain between Palisa and Davy. 
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expected to have two distinct borders. In my opinion, the appearance of broad 
bands rather than fine lines undermines this theory somewhat, at least insofar as 
some canals are concerned. 

Let us now leave the surface of the planet to review briefly the atmospheric 
phenomena noted. It must be admitted that for the most part little attention was 
paid to the Martian atmosphere. One could do little, however, to avoid awareness 
of the widespread obscurations that washed out surface contrasts during the period 
of closest approach of the planet. Discrete clouds, as opposed to this diffuse 
yellow veil, were seen rather infrequently, although an appreciable number were 
detected during late August and September (Figure 3). These appeared brighter 
than the background but not nearly so bright as the cap. A blue filter aided in their 
delineation and more would perhaps have been seen had this filter been employed 
in systematic studies. 

The "blue clearing" was looked for near the time of opposition on September 
10 but, although suspected, could not be determined with any degree of certainty. 
This failure was hardly surprising in view of the fact that surface contrasts were 
poor even with a red filter. 

These, then, comprise the major impressions of one observer concerning 
Mars in 1956. It is hoped that they have been found to be of some interest and 
bear some resemblance to what others among you have seen. 

LUNAR COLONGITUDE: WHY, WHAT, HOW, AND WHEN  

by Walter H. Haas 

(Paper read at the Third and Fourth A. L.P. 0. Conventions in 1958) 

The greenest novice among lunar observers quickly learns that the aspect of 
lunar features often changes very strikingly with the changing solar lighting. Thus 
the crater Eratosthenes at the southeast end of the Apennines when close to the ter-
minator near First and Last Quarters exhibits terraced inner walls, several central 
peaks, and a floor of ordinary brightness. Near Full Moon, however, the floor and 
inner and outer walls of Eratosthenes are covered by a complex pattern of dark 
areas so that the outlines of the crater are hard to recognize. It is thus necessary 
in any careful observational study of the moon to have an adequate measure of the 
solar illumination because the appearance of a lunar formation is very definitely 
a function of the solar lighting. A lunar observation lacking a measure of the solar 
lighting is no more useful than a drawing of Mars without the central meridian of 
longitude. 

This solar lighting has been measured in several different ways: 

1. The age of the moon. 

2. The position of the terminator, described by the observer. 

3. The sun' s selenographic colongitude. 

4. The lunar azimuth and elevation of the sun at a specified point on the 
moon. 

Readily found from the time of the observation, the age of the moon is such 
a crude measure of solar lighting that its continued use in some places must be 
considered most regrettable. In two observations at the very same age of the moon 
the position of the sun in the lunar sky of a given formation can vary through almost 
sixteen degrees. The chief reason for this variation is the moon' s libration in longi-
tude. 
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Descriptions of the position of the sunrise or sunset terminator in terms of 
lunar features on or very close to it at the time of observation are certainly pre-
ferable to using the age of the moon but are still somewhat approximative and may 
be vitiated by errors in identification. Moreover, it will mean little to the non-
specialist to be told, for example, that the sunrise terminator passed through 
Reiner, Vieta, and Phocylides. Confusion will also result from the occasional re-
naming of lunar craters. 

The sun' s selenographic colongitude is defined as the lunar eastern longi-
tude of the sunrise terminator, measured always eastward along the moon' s 
equator from zero at the center of the disc at mean libration. Colongitude is 
approximately equal to 0° at First Quarter, 90° at Full Moon, 180°  at Last Quarter, 
and 270° at New Moon; but actual equality to these quantities at these phases is 
realized only when the libration in longitude is zero. In other words, colongitude 
measures the solar illumination of the moon with the earth left out of the picture. 

Colongitude is easily found with the help of The American Ephemeris and 
Nautical Almanac, in which it is tabulated at 0 hours, Universal Time for each 
day of the year. These tables are on pages 384-391 of the 1958 Ephemeris. One 
may in addition use the fact that colongitude increases by a slightly variable rate of 
about 0°51 per hour; for still greater accuracy, one may do a linear interpolation 
between successive dates. 

Example 1. An observer at Ithaca, New York made a drawing of Plato at 
3:24 A.M., E. S. T. on July 5, 1958. What is the colongitude? 

Since Universal Time is 5 hours later than Eastern Standard  Time, the 
corresponding U. T. is 8h  24m  on July 5. 

Colongitude at Oh, U.T. on July 5, 1958, (A. E. N. A.) 1309 87 

Increase in 8h  24m  .= 8.4 hrs. x 0°51 4. 28 

Colongitude at 8h 24m, U. T. , July 5, 1958 135? 15 

The result would usually be rounded to 135°2. 

Example 2. An observer in Pasadena, California, wishes to observe the 
O'Neill Bridge at colongitude 127°0 in August, 1958. When should he look? 

We require to find the last entry less than 127°0 in the Ephemeris tables. 

It is 125°30, the colongitude at Oh, U.T. on August 3, 1958. The difference is 
1970, 127900-125°30. Divisign of this difference by 0°51 gives 3h. 33 or 3h  20 m. 
Thus the required U.T. is 3 ZOm  on August 3. If the observer is on P. D. S. T., 
he should look at 8:20 P.M. on August 2 (his standard time is seven hours earlier 
than U. T. ). Actually, he is here out of luck; for the moon would be below his 
horizon at that time. 

We must finally realize that colongitude is not a perfect measure of solar 
lighting. For ultimate accuracy we must compute the azimuth and elevation of the 
sun in the lunar sky. The imperfections of colongitude are due to the fact that the 
sun may be as much as a degree and a half from the plane of the moon' s equator. 
In other words, we have analogues of the terrestrial seasons. Colongitude has the 
advantage of simplicity: it depends only on the time of the observation, and at a 
given time it is the same for the whole moon. Its failings increase with increasing 
distance from the lunar equator on the part of both the sun and the lunar forma-
tion studied. For features very near the terminator in high lunar latitudes the 
height of the sun above the lunar horizon at a given colongitude is subject to great 
relative variations. For such features colongitude is an inadequate measure of the 
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solar lighting, but it is otherwise usually very satisfactory. 

The computation of the sun' s lunar azimuth and elevation is a problem in 
spherical trigonometry, where the knowns are the sun' s position and some speci-
fied position on the lunar surface. The sun' s height may be found from a formula 
given on pg. 586 of the 1958 American Ephemeris and Nautical Almanac. 

Colongitude is easy to determine and can make amateur lunar studies much 
more systematic and purposeful. 

A NEW LUNAR CLEFT SYSTEM  

By Alika K. Herring 

(Paper read at the Fourth A. L. P. 0. Convention in Pasadena, Calif. Aug. 14, 1958) 

This paper will be a brief summary of observations I have made over the 
last several years of an apparently new and extensive system of lunar clefts lying 
west and southwest of Grimaldi. On August 12, 1954, shortly after sunrise on the 
area, I noticed a rather distinct cleft, designated as No. 1 on Figure 5, which began 
at the base of a small crater on the southwest wall and extended in a southwesterly 
direction therefrom. A routine examination of the excellent map of the area by 
Dr. Wilkins did not show the cleft; and a subsequent investigation revealed that this 
cleft had also apparently escaped the notice of Goodacre, Elger, and Schmidt. 

Since it is a more or less well known fact that a great amount of lunar detail 
has not yet been placed upon any of the existing maps, no great emphasis was placed 
upon this discovery at this time. However, the area received somewhat more than 
casual attention during the next several lunations, with the result that a substantial 
number of other uncharted clefts were noted. As time passed, it became more 
and more apparent that here was a cleft system of major proportions which had 
apparently escaped the notice of previous selenographers. 

That this could occur is almost entirely attributable to the very elusive 
character of these details. With the exception of cleft No. 1, which may be visible 
for as long as two or three days, most of the clefts in the system are not obvious 
details. They are, moreover, extremely sensitive to small changes in illumination. 
I have on occasion seen the entire system fade from a condition of fairly easy visi-
bility into one of almost complete invisibility in a matter of only three or four hours. 
This fact would seem to indicate that these clefts are extremely shallow. It should 
also be noted that the visibility of detail so near the lunar limb will be profoundly 
affected by small variations in libration, particularly in longitude. For these 
several reasons, it will be seen that the system will be well placed for observation 
for only a few hours each month. Based on my own observations, this period of 
best visibility may be said to extend from sunrise on the area, which occurs at 
approximately 67 degrees colongitude, to about 73 degrees. This therefore sets 
a limit of about 12 hours per month when the system may be best seen; and because 
the daily rotational period of the earth is completely out of phase with the lunar 
cycle, these moments of most favorable apparition may well occur when the moon 
is below the horizon. For this reason it would be very difficult to observe the 
system except at random intervals from any given point on the surface of the earth. 
It should also be noted, that because of its location so near the east limb, it is 
doubtful whether the system could ever be satisfactorily observed under evening 
lighting. 

It must be strongly emphasized that the accompanying chart (Figure 5) is 
very tentative and will probably be subjected to a great deal of revision in the light 
of future studies of the area. I myself have glimpsed other and as yet uncharted 
clefts lying along the northwest border of Grimaldi, and it now seems probable that 
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Figure 5. Tentative chart of 
Grimaldi cleft system by Alika 
K. Herring. Based on obser-
vations in 1954-58 with 8-inch 
and 12.5-inch reflectors and on a 
photograph by Lyle T. Johnson. 
Lunar south at top, lunar west at 
left. 
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this system will eventually be found to have a direct connection with the extensive 
neighboring systems of Lohrmann and Hevel. Certainly a great amount of further 
exploratory work is indicated, and I therefore cordially invite the attention of other 
interested lunarians to the area. Due to the exigencies of the situation, limitations 
in the time I have available for observation, and the extreme pressures of other 
lunar projects, I have personally been unable to give the area the attention that it 
deserves. Perhaps I cannot be held entirely blameless for this lack of activity on 
my part; I was once told that an "active" amateur was one who "attended all the 
meetings", so perhaps the solution after all lies in being more gregarious in the 
future than I have been in the past! 

SOME SUGGESTIONS REGARDING LUNAR DOMES  

By Patrick Moore, F. R. A. S. 

(Paper read at the Third and Fourth A. L.P. 0. Conventions in 1958) 

I consider it a great honor to be asked to present another paper at the 1958 
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Convention, and once more my only regret is that I cannot read it personally! 

During the past year I have tried to continue my studies of those interesting 
and curious features, the lunar domes. What I would like to do now is to summarize 
some of my results, and at the same time to put forward some new suggestions 
which are (as I am the first to admit) open to criticism. Of course, domes have 
been referred to quite often in various publications, and there are several astrono-
mers - such as Dr. S. R. B. Cooke - who may be termed specialists in this field of 
research; there have been several papers in the Strolling Astronomer. But for the 
moment I want to deal with generalities rather than with individual cases. 

The first problem concerns the form of the domes. It is misleading to speak 
of them as being "hemispherical"; and of course the actual heights are extremely 
difficult to measure, mainly because the gradients are slight. I have found that 
most domes have symmetrical bases, and though this is not an invariable rule (Arago X 
and W, for instance, show some irregularity) it is true in over 95 percent of the cases. 
Domes which are often described as irregular in outline are generally found to be 
made up of several domes close together. Of course, there are also domes which are 
obviously deformed by later activity; one near Menelaus is cut by a cleft, and there 
is always the large, complex feature inside Darwin. But the basic form of a dome, 
like that of a crater, is the circle. 

Next we come to the question of what may be regarded as a "dome". It has 
been held that features of the dome type merge with rounded hills, and that indeed 
domes are merely "very rounded peaks". I used to think this myself; but I no 
longer do so, and I have come to the conclusion that there is a real and basic dif-
ference between the two classes of features. There is little superficial resemblance 
between (say) Lahire on the one hand, and the Milichius Dome on the other; neither 
do I think that there is any hidden close relationship. Domes are much more nearly 
related to central masses of the Alpetragius or Capella types; I will return to this 
point later. 

Thirdly, it is a fact that many of the domes are crowned by summit craterlets. 
These crowned domes are often referred to as "volcanoes", and have always been 
regarded as rarities. I now want to put forward the suggestion that they are not 
rare at all - and that with domes, summit pits are the rule and not the exception. 
This will cause considerable dissent, but I am basing my suggestion on my own 
observations; the higher the power and the better the seeing, the more summit pits 
become visible. Often there is a "something" in the middle of a dome which it is 
only too easy to dismiss as a peak, but I believe that most of these "somethings" 
are craterlets. Most of the Arago domes are examples of this. This is a new idea, 
but I believe it to be the truth. 

Significantly, some of the very rounded central peaks in craters - Alpetragius 
and Capella, for instance - are similarly crowned, and this fact is an extra reason for 
believing in a relationship. 

With both the rounded central masses and with the domes, it often happens 
that there are two summit craterlets; but these craterlets are always symmetrical, 
and even if the dome-top is not perfectly regular, the symmetry of the craterlets 
is maintained. I believe that unsymmetrical summit craterlets upon features of this 
sort are vanishingly rare. 

My main attention has been concentrated on the distribution of the domes; and 
here my work is in the preliminary stage, because I have not been able to survey the 
whole lunar surface closely enough to be sure of my ground - in fact it will take me 
another ten years at least, and probably more. However, it seems clear that 
although the domes are much more numerous than has been thought up to now, their 
distribution is not random. Consider, for example, the areas of Arago, Capuanus, 
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and Prinz; all of these have numerous domes - yet other areas which seem super-
ficially similar lack domes completely. It is a general rule that "where you 
find one dorpe, you will find more". Of course, crater distribution is not random 
either, and I am starting to think that when the domes are plotted in their correct 
positions we will find the same sort of alignment structure as with the walled for-
mations, but further research is necessary before coming to any conclusions. 

What, then, is the origin of a lunar dome? 

It is not safe to speculate too far; before I do so, I want to know for certain 
whether I am right about the symmetry of form, the regular summit pit phenomenon, 
and the non-random distribution along characteristic lines of weakness. But I do 
think that the origin of the domes must be non-cataclysmic. I do not pretend to be 
unprejudiced, since I do not in any case believe in the meteoritic theory of crater 
formation (at least for the main features - there must naturally be some impact 
craters on the Moon, as on the Earth). However, I find it difficult to account for 
the domes by any meteoritic theory, and I prefer to fall back on the idea of igneous 
action. It may well be that a dome is "a crater which never properly developed"; 
and it is possible that apart from the rays, the domes are the most recent of all lunar 
formations. 

Clearly more work is necessary. These suggestions of mine are preliminary 
only, but there seems a good chance that the domes are important from a selenolo-
gical viewpoint, even though few of them are conspicuous features. Quite probably 
all my ideas will prove to be wrong, but in any event I do not regret putting there 
forward now; after all, one learns by mistakes! 

Meanwhile, my very best wishes to you all, both personally and for the 
success of the 1958 Conventions. 

INTENSITIES AND COLORS OF JOVIAN FEATURES  

by 

Phillip W. Budine 

(Paper read at the Third and Fourth Conventions of the A. L. P. 0. in 1958) 

Sometimes the amateur astronomer equipped with a small telescope feels that 
serious work on Jupiter is limited because he lacks the large aperture for resolving 
the delicate features of this giant planet; but there is one field of Jupiter work that 
may be entered by those with small telescopes, small referring to the 3 to 4 inch 
aperture range. This research deals with the recording of intensities and colors 
on Jupiter' s disk. Color determinations are made quite frequently but intensity 
estimates are made by only a few observers of the A. L.P. 0. 

During the four year period from October, 1953 to December, 1957 there 
have been observations made and these results have been printed in The Strolling 
Astronomer in table form. In this investigation I have used these estimates by 
other observers to compare with my own studies to obtain a better picture of 
Jupiter' s colors and intensities. I hope this study which was made using a 31 inch 
reflector at 125X, and a 3 inch refractor at 133X will encourage other amateurs to 
record these types of observations. 

In this systematic program I have used the following work prepared by the 
following observers covering the periods mentioned: Observations from October 
1953-April 1954 by D.P. Avigliano and A. P. Lenharn. Observations from 1954-
1955 by Walter Haas and Elmer J. Reese. Observations from 1955-1956 by Walter 
Haas ,and Elmer J. Reese and observations from 1956-1957 by Walter H. Haas. 
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Order of Decreasing Conspicuousness of Belts and Zones (Continued) 

Feature Komoda Reese 

RS 
SRR 

orange-ochre, 4. 2 
gray, 	4. 0 

STeZ 2 5 white, 	7.0 

STrZ 3 1 white, 	7.7 

SEBZ 4 white, 7.0 

EZ 5 5 white, 	6.5 

NT rZ 1 3 white, 	7.3 

NT eL 4 2 white, 7.7 

NNTeZ 
NPR 

7 yellow, 5.0 
gray, 4.0 

The table above is based on 47 sets of estimates from January 3 to August 
2 by Komoda, and 10 sets of estimates from November 4, 1956 to April 29, 1957 

by Reese. 

On January 31 and again on March 19 Komoda found the NPR somewhat darker 

than the SPR. 

PROGRESS REPORT CF THE A. L. P. O. 

LUNAR METEOR SEARCH PROJECT, 1957-58 

by Robert M. Adams 

These are the resins of our third year of observations, covering the period 
from August, 1957 through July, 1958. As was also true in the previous year, we 
encountered a very high incidence of inclement weather. We have also had great 
difficulty in formulating a time schedule by which we could insure the maximum 
amount of overlapping of observational time and at the same time could encourage 
observations of the moon several days before First Quarter, when the earthlit por-
tion of the moon is more clearly visible. 

The following people were engaged in the lunar meteor investigations from 
August, 1957 through July, 1958, submitting one or more reports each: 

George Diedrich, Elyria, Ohio, 6-inch refl. 

Observers in the Montreal Centre, Canada, using instruments varying in 
aperture from 3 inches through 12 inches and grouped together into a total of 12 
observing stations located more than half a mile apart from each other. The princi-
pal observers are: Klaus Brasch, E. Danson, G. Gaherty, Jr., M. Greenspon, 
R. Le Marier, M. Mac Kenzie, T. Noseworthy, David Sands, Rosalind Sundell, 
Sidney Sundell, R. Venor, Fred Vickerson, W.A. Warren, I. K. Williamson, Dorothy 
Yane, I. M. Yome, and Dorothy Zorgo. 

Observers in the Pittsburgh, Penna. area, divided into 4 observing stations 
and using instruments of through 6 inches in aperture. The observers are Fred 
Garland, Leonard Moore, Leo Scanlon, and 14 or 15 other 3. 

Craig L. Johnson, Boulder, Colo., 4-inch refl. 

G.H. Johnstone, Albuquerque, U. Mex., 6-inch refl. 

Robert L. Miles, Woodland, Calif. , 12. 5 -inch refl. 

Dennis Milon, Houston, Texas, 8-inch refl. 
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Observers from Manchester, Conn., divided into two stations: Eugene 
Spiess with a 5-inch ref r. and Daniel and Doris Fraher with a 3-inch refl. 

George Diedrich searched continuously for lunar meteors with negative 
results on March 24, 1958 from Oh 30m to lh Om, U.T. 

The Montreal group submitted by far the largest number of observations. 
On August 2, 1957 Dorothy Zorgo observed from 3h Om to 3h 25m and from 3h  30m 

to 3h  35m, U.T. with negative results. On the same date Sidney Sundell observed 
from 3h Om to 3h  10m with negative results. Dorothy Yane observed from 3h Om to 
4h 0m, U. T. She saw a golden red light crossing the moon from right to left and 
lasting a few seconds near 3h 35m, U. T. On August 3 Mrs. Zorgo observed from 
3h  0m  to 3h  25m and from 3h 35m  to 4h  Om  with negative results. Mary MacKenzie 
observed on August 31 from lh  30m to lh 38m and from lh 44m  to 2h 3m, U. T. The 
results were negative, and the seeing was very good. Mrs. Zorgo observed on the 
same night from 211  Om to 2h 38m, also with negative results. Miss I. K. Williamson 
and Mary MacKenzie observed on September 2 from 2h 24m to 3h Om, U.T. with 
negative results. W.A. Warren observed on September 29 from 2h 10m to 3h 0m, U. T. 
with negative results. On this same date K. Zorgo, D. Yome, and R. Venor also 
had negative results, observing from Oh lm to lh Om. However, the team of S.M. 
Sundell and M. Mendelssohn saw two meteors across the moon at Oh 35m and at 
Oh 50m  while observing from Oh 5m to lh 0m on this same date. We thus have an 
example of two teams, one observing two meteor streaks and the other seeing nothing. 
These are obviously ordinary meteors in the earth' s atmosphere. A third team 
composed of I. Williamson and M. C. Mac Kenzie also reported negative results 
while observing at the same time. Three teams observed on September 30 from 
Oh  to lh  Om, U. T. with negative results. S.M. and R. G. Sundell observed on October 
26 from 23h  Om to 23h 33m, U. T. with negative results. A little later on the same 
night, Oh Om  to lh Om on October 27, two teams observed and overlapped in time 
with negative results. Under hazy conditions on October 27, K. Zorgo observed 
from 23h 2m to 23h 45m, and Williamson and Mac Kenzie observed from 23h 13m to 
24h Om. Results were negative. Four teams observed on November 24, 1957 from 
23h Om to 23/1  17m with negative results. Two of the teams, consisting of Williamson 
and MacKenzie and Mrs. D. Zorgo, observed for 7 or 8 minutes longer with com-
pletely negative results. A fifth team composed of the Sundells observed from 23h 
Om to 23h  25m. S.M. Sundell, who observed during the last 10 minutes, reports an 
unusual point .of light in or near Aristarchus, "generally more brilliant than its 
surroundings and several times, for brief moments, becoming as bright as a small 
star nearby" (8th to 10th magnitude). Unfortunately she does not submit the exact 
time of its occurrence; but since neither of the two teams listed above saw the point 
of light, perhaps it was a phenomenon in our own atmosphere. [One might also sus-
pect the brilliant central peak of Aristarchus, varying in visibility on the earthshine 
as the seeing fluctuated. - Editor. ] Fully six teams observed on November 25: 
W.A. Warren from 23h  32m to 23h 42m, Greenspon from 22h 55m to 23h 10m, 
Williamson and MacKenzie from 23h Om to 23h 37m, D. Zorgo and G. Yome from 
23h 45m, Vickerson from 23h Om to 23h 35m, and the Sundells from 23h Om to 
23h  40m, The Sundells again had positive results. S.M. Sundell at 23h 7m saw a 
"white flash, irregular shape, couple of minutes in diameter, center of dark area" 
and some 30 seconds later saw a thin streak near Tycho, about 15 seconds of arc. 
The evidence here is rather formidable that these phenomena are of earthly origin 
since the other teams did not see them. Five teams operated on November 26, all 
of them observing consistently from 23h  Om to 24h  Om and all reporting extremely good 
observing conditions. The only positive result is that of Greenspon, who at 23° 10m  30s 
saw two bronze color "sparks" at the same time, one in the north part of the earth-
shine and the other in the south part but closer to the center. Again we have an almost 
overwhelming indication against a lunar origin. On Christmas night the intrepid 
Sundells and E. Danson braved the cold, observing from 23h 5m to 23h 50m. Danson 
saw an instantaneous flash at 23h 5m 30s of about the 9th stellar magnitude at longi-
tude 20°W. and latitude 20°S. on the lunar surface. Four teams braved the bitter cold 
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to observe on January 23 from 23h Om to 24h Om; the transparency was very good, 
but there was some difficulty with the fogging of eyepieces. Results were negative. 
Three teams observed on January 24: T. Noseworthy from 23h 25m and from 23h 
35m to 24h 10m (or Oh 10m on January 25), the last 15 minutes being hazy, William-
son from 23h  13m to 23h 35m, conditions being poor and then very poor, and Gaherty 
from 23h Om to 23h ism and from 23h 2.0m to Z3h 35m, haze forcing him to stop 
observing. The results were negative. Five teams observed under excellent seeing 
conditions on February 22, four of them almost consistently from 23h Om to 24h  Om 
with negative results. The fifth team, Greenspon, observed from 23h 30m on 
February 22 to Oh  25m on February 23, also with negative results. On April 23 the 
team of Williamson and Gaherty observed from Oh 23m to Oh 30m and from lh lm 
to lh 11m, U. T. with negative results. On May 21, 1958 Danson and S. M. Sundell 
observed from 2h  4m to 2h  55m; Yane observed from 2h 15m to 3h Om; and Gaherty, 
Brasch, and Williamson observed with a 12-inch reflector from 2h 25m to 2h 56m. 
All three teams had negative results. Incidentally, the seeing was reported as good. 
On May 24 three teams observed from 2h Om to 3h Om, except that one team stopped 
at 2h 50m. The first 3/4  hour of observation was under good seeing conditions; the 
last 1/4 hour was under hazy conditions. Again the results were negative. Five 
teams worked on June 23. Two of team, David Sands and G. Gaherty, M.I. Yane, 
and R. Le Marier observed from 2h 30m to 3h 30m, U. T. with negative results. 
The other three teams also reported negative results in observations covering only 
part of the same time interval. On July 22 three teams reported negative results, 
Williamson from 2h  Om  to 2h 45m, D. Zorgo from 2h 5m to 3h Om, and Warren from 
2h Om to 2h 36m. 

The Montreal group was well organized, and certainly they obtained very 
significant results. They were guided by the strictest scientific motives. 

Eighteen observers from the Pittsburgh area have only recently organized. 
There are teams from Washington, Sewickley, Springdale, and Pittsburgh, Penna. 
They have made several observations during the spring and summer of 1958 but 
have not turned in any reports because they have had only negative results. Under 
the leadership of Fred Garland, the teams are now planning to keep records even 
of negative results. They have been urged to do so because aggregate negative 
results are just as important as positive results. It is hoped that the Pittsburgh 
group will avail itself of the information above from the operations of the Montreal 
teams to guide its own work. The question of using a set time schedule has arisen. 
The Recorder urges that any group of teams set up its own schedule of observing 
hours after he approves its doing so. However, the use of a time schedule by any 
group of teams carries with it great responsibility for retaining high scientific 
standards. The leader of any such group should see to it that each team of observers 
remains independent and reports only to him. Meticulous records should be kept 
of all observations, both positive and negative; and these should be duly reported to 
the Recorder. 

Using very modest equipment consisting of a 4-inch reflector, Craig L. 
Johnson has submitted several reports, first from Wichita, Kansas and then later 
from Boulder, Colo. He reports positive results for all but one of 7 observing-
sessions. On December 27 he recorded a streak at Oh  53m 4, U. T. , originating 
near Mare Veris and travelling to Mare Aestatis with short duration. The interval 
of observation is not given. He states that the streak was very unexpected and that 
he had never before seen a meteor which may not have been in the earth' s atmos-
phere in five years of observations. On March 28 Mr. Johnson observed from 
lh 54m to 2h lm and from 2h 4m to 2h 14m and reported the following: at lh 55m 
a flash of about stellar magnitude 7 and approximately 10 miles in north-south 
"length" in the Cordilleras, a second flash about 15 miles south of this one, a flash 
at 2h lm interpreted as a "telescopic meteor" of magnitude 8.5 with a 12- minute 
trail, another object at 2h  9m of approximately 9 magnitude on the limb near Gri-
maldi, and still anothe rat 2h  13m 10 minutes of arc away and with a 5-minute trail. 
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U ng a 6-inch reflector, G.H. Johnstone observed from 1h  0m to 2h Om, U. T. 
on September 29. He suspected a pinpoint of light in the region of Aristarchus, no 
trail and of extremely short duration. He had negative results on November 26 and 27, 
observing for an hour each night.  

Robert Miles observed on two different occasions with negative results. He 
employed a 12. 5-inch reflector on November4-0and an 8-inch reflector on another 
occasion. 7/0.1,--: / 6)  13-ft" 30 	 30 	"1-5 

u-, I -A- 	I -A- 

The seeing was reported as 6-7, and the transparency as 4.5. Observing on June 
22 from 211  58m to 3h 2m (only four minutes), he recorded a bluish white flash of 
stellar magnitude 6 in Oceanus Procellarum. On June 23 Mr. Johnson observed 
from 2h 34m to 2h 50m, U. T. and suspected a flash on the earthshine in the 
Carpathians near T. Mayer. On June 24 Mr. Johnson worked from 2h 45171  to 
3h  38m, reporting no less than seven events. He states that it was about the clearest 
night in Kansas which he has ever seen. He also says that he saw 60 meteors off 
the moon during the observing-period. The moon was almost at First Quarter. 
At 2h  49m he remarked a streak, gold in color, with a strangely diffused head, 
duration 0. 9 seconds and approximately magnitude 6. It moved from Lalande to 
Flamsteed. [An object near the lunar surface moving from Lalande to Flamsteed 
in 0.9 seconds would have a velocity of more than 600 miles per second. This 
streak can hardly have been a lunar meteor. - Editor.] Two flashes were seen at 
2h 53m  in Oceanus Procellarum, both strong gold in color and 5 or 6 seconds of arc 
apart (65X). There was a brilliant white flash near the position of Aristarchus. It 
lasted about a quarter of a second. At 3h  10m there was a blue-white seventh 
magnitude flash on the limb beyond Lichtenberg. At 3h  22m  a meteor began at the 
limb just south of Lichtenberg, going 3 minutes of arc with a magnitude of 6.5. 
At 3h 25m a gold colored meteor of magnitude 6 was seen just off the limb just 
south of Grimaldi. During the morning of July 12 Mr. Johnson observed from 10h  
5m to 10h  15m  and from 10h  25m to 10h  35m, U. T. The results were negative. He 
was at Boulder, Colo. on this date. On July 23 he observed during these intervals: 
3h  10m - 3h 16m, 3h 22' - 3h 29m, 3h 36m 3h 47m,  and 3h  56m  - 4h 4m. This 
night, also at Boulder, was again one of the clearest nights Mr. Johnson has worked 
in. He reports no less than seven events seen on the lunar surface. He sawa flash 
near Grimaldi at 3h 10m, white and 7.2 magnitude. At 3h  26m  there was a flash in 
Oceanus Procellarum near Seleucus, very brief, white, and approximately 7.7 
magnitude. At 3h  28m  there was a "meteor" near Copernicus with a 10-minute trail, 
going N. W. to S. E. Another flash was seen at the same position as the 3h  26m  
flash at 3h 33m, being slightly brighter and 6.9 magnitude. At 3h 40m there was a 
white streak from about Bullialdus to about Schickard. It was travelling so swiftly 
that Mr. Johnson couldn't tell in which direction it was moving. At 3h  46m there 
was a white streak 6 minutes long near Zupus with magnitude 5.1. At 3h 57m a 
flash was seen near Mare Imbrium, white in color, 6. 9 magnitude, and 0.5 seconds 
duration. Mr. Johnson adds that he saw many more objects than were recorded and 
continues: "It is obvious that the moon was on a meteor stream... All in all exactly 
100 meteors were seen besides those mentioned specifically above". 

Mr. Milon observed on February 3, 1958 and saw a meteor in front of the 
moon but attributes it to our atmosphere. It was seen at 4h  20m, U. T. ; it covered 
about half the field of an 8-inch reflector at 336X, travelling about 3 minutes of arc. 
It was around the 6th magnitude. He observed on March 24 from Oh  45m  to lh  45m  
with negative results. 

The teams from Manchester, Conn. achieved a few overlapping observations. 
Mr. Spiess and his son observed for several months before the Frahers started. The 
Spiesses had negative results on August 2 from 2h  10m  to 3h  20m, on September 29 
from 0h  5m to lh  40m, and on September 30 from lh  10m  to 2h 20m. On October 26 
observations were from 22h  59m  to 23h  49m, U. T. At 22h  49m  an object was seen to 
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pass across the dark portion of the lunar surface. It was almost a tenth of the dia-
meter of the moon. It was shaped somewhat like a tear drop and went across in 
some 2 seconds. This Recorder suggested that it looked like a runaway weather 
balloon somewhere up in the jet stream. Mr. Spiess concurs. On November 26-27 
(date changed during observations) Mr. Spiess watched from•23h  13m  to lh  40m, U. T. 
with good skies but negative results. He spent Christmas night out among the stars, 
observing from 22h 58m  to 23h  42m, U.T. - with negative results. The seeing was 
poor on this night. The Spiesses observed from 23h  Om to 23h  26m, U.T., on 
January 23 with negative results. Overlapping somewhat in time, the Frahers looked 
from 22h  30m  to 23 30m, also with negative results. The Spiesses watched on 
February 21 from 23h  Om to 24h  0m, with a few minutes off and with negative results. 
The Frahers observed from 23h 5m to 23h  30m  with neRative results. On April 
24 from Oh  8m  to 0h  34m, on April 25 from 0h  4m  to 0 52m, and on April 26 from 
lh  58m  to 3h  58m the Spiesses observed with negative results. Both the Frahers and 
the Spiesses were rained out in May and June. On July 20 from Oh 30m  to lh  9m  and 
from lh llm to lh  30m, U.T. the Frahers looked without results. The Spiesses 
watched from 0h52rn to lh 24m on July 21 but with negative results, and the Frahers 
looked from Oh 40m to lh 30m on the same night but again with negative results. 

All of the above are interesting. We find that, generally speaking, we have 
negative results with the notable exception of Mr. Johnson, whose reports are re-
plete with discoveries. The Recorder thanks all those who observed so faithfully, 
and we should not be discouraged just because there were no positive results. What 
means a great deal is the fact that evidence is beginning to pile up questioning the 
validity of the existence of flashes or light streaks on the lunar surface. Once more 
there is not a single instance of verification. 

The Recorder would welcome suggestions as to time schedules. He will try 
to pick out a simple schedule. In the meantime please observe when you can but 
preferably during the 3rd, 4th, and 5th days after new moon just after twilight. Any 
groups wishing to make out their own time schedules should please obtain permission 
from this Recorder. 

Good observing! 

A VARIABLE RATE TELESCOPE DRIVE 

by Carlos M. Jensen 

The primary reason for constructing a variable rate drive is, of course, to 
provide a convenient and accurate means for changing the tracking speed of a 
telescope, thus allowing it to follow different celestial objects. The details of the 
construction and the adjustment of such a drive would require considerably more 
information than it is feasible to give here, but I shall be happy to furnish this infor-
mation to anyone interested in constructing the apparatus. 

The speed of a synchronous motor, of course, is dependent upon the frequency 
of the voltage supplied to it. By varying the oscillator frequency, the speed of the 
drive can be changed. In addition to the oscillator, a power supply and a power 
amplifier are required. Both can be constructed very easily. The oscillator sche-
matic alone is shown in Figure 10. The circuit used is a Wien-Bridge oscillator. 
It is simple to build and requires no odd, or difficult to obtain, parts. 

The power supply should be able to deliver about 250 to 300 volts D.C. at 
150 Ma., depending upon the size of the power amplifier used, plus filament voltages. 
The size of power amplifier to build depends upon the power required by the drive 
motor being used. The proper type of output transformer must be used on the power 
amplifier so that it will provide the standard 115 volts along with sufficient current 
at the output terminals of the amplifier. Of course, the amplifier will have an 

94 

pass across the dark portion of the lunar surface. It was almost a tenth of the dia-
meter of the moon. It was shaped somewhat like a tear drop and went across in 
some 2 seconds. This Recorder suggested that it looked like a runaway weather 
balloon somewhere up in the jet stream. Mr. Spiess concurs. On November 26-27 
(date changed during observations) Mr. Spiess watched from•23h  13m  to lh  40m, U. T. 
with good skies but negative results. He spent Christmas night out among the stars, 
observing from 22h 58m  to 23h  42m, U.T. - with negative results. The seeing was 
poor on this night. The Spiesses observed from 23h  Om to 23h  26m, U.T., on 
January 23 with negative results. Overlapping somewhat in time, the Frahers looked 
from 22h  30m  to 23 30m, also with negative results. The Spiesses watched on 
February 21 from 23h  Om to 24h  0m, with a few minutes off and with negative results. 
The Frahers observed from 23h 5m to 23h  30m  with neRative results. On April 
24 from Oh  8m  to 0h  34m, on April 25 from 0h  4m  to 0 52m, and on April 26 from 
lh  58m  to 3h  58m the Spiesses observed with negative results. Both the Frahers and 
the Spiesses were rained out in May and June. On July 20 from Oh 30m  to lh  9m  and 
from lh llm to lh  30m, U.T. the Frahers looked without results. The Spiesses 
watched from 0h52rn to lh 24m on July 21 but with negative results, and the Frahers 
looked from Oh 40m to lh 30m on the same night but again with negative results. 

All of the above are interesting. We find that, generally speaking, we have 
negative results with the notable exception of Mr. Johnson, whose reports are re-
plete with discoveries. The Recorder thanks all those who observed so faithfully, 
and we should not be discouraged just because there were no positive results. What 
means a great deal is the fact that evidence is beginning to pile up questioning the 
validity of the existence of flashes or light streaks on the lunar surface. Once more 
there is not a single instance of verification. 

The Recorder would welcome suggestions as to time schedules. He will try 
to pick out a simple schedule. In the meantime please observe when you can but 
preferably during the 3rd, 4th, and 5th days after new moon just after twilight. Any 
groups wishing to make out their own time schedules should please obtain permission 
from this Recorder. 

Good observing! 

A VARIABLE RATE TELESCOPE DRIVE 

by Carlos M. Jensen 

The primary reason for constructing a variable rate drive is, of course, to 
provide a convenient and accurate means for changing the tracking speed of a 
telescope, thus allowing it to follow different celestial objects. The details of the 
construction and the adjustment of such a drive would require considerably more 
information than it is feasible to give here, but I shall be happy to furnish this infor-
mation to anyone interested in constructing the apparatus. 

The speed of a synchronous motor, of course, is dependent upon the frequency 
of the voltage supplied to it. By varying the oscillator frequency, the speed of the 
drive can be changed. In addition to the oscillator, a power supply and a power 
amplifier are required. Both can be constructed very easily. The oscillator sche-
matic alone is shown in Figure 10. The circuit used is a Wien-Bridge oscillator. 
It is simple to build and requires no odd, or difficult to obtain, parts. 

The power supply should be able to deliver about 250 to 300 volts D.C. at 
150 Ma., depending upon the size of the power amplifier used, plus filament voltages. 
The size of power amplifier to build depends upon the power required by the drive 
motor being used. The proper type of output transformer must be used on the power 
amplifier so that it will provide the standard 115 volts along with sufficient current 
at the output terminals of the amplifier. Of course, the amplifier will have an 

94 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



wise to have an amplifier that can deliver the needed amount plus about 50 0/0. The 
complete unit, including power supply and amplifier, can be built for the price of a 
good 12 watt Hi Fi amplifier system. 

I have found it quite an advantage to be able to set my drive to the proper 
speed when tracking different objects, for example the moon, Mars, and a star. 
Adjusting the unit to the proper speed on each object for the first time is quite a 
little task; but once it is done, the controls can be set in a second to the previously 
recorded position for whatever object is to be observed. 

Postscript by Editor. Mr. Jensen' s address is 1432 West 4th South, Salt 
Lake City 4, Utah. 

It would seem to the Editor that the rate could be set to the known motion in 
right ascension of the moon or a planet, easily extracted from the Ephemeris for 
the date of observation. A variable rate drive of sufficient range might also assist 
in the telescopic tracking of artificial satellites. 

AN ATLAS OF LUNAR DOMES  

by 

Leonard B. Abbey, Jr., and Ernst E. Both 

Although known for almost 100 years, lunar domes have until recently 
received very little systematic attention. From the point of view of the selenologist 
these curious formations are of great importance, since they are commonly regarded 
as representing one of the final stages of selenic activity. A number of students of 
the Moon have paid considerable attention to domes in selected areas of the lunar sur-
face, but since there seems to be some disagreement as to what features belong to 
the category of "true domes" (1), - assuming that this term can be applied to a dis-
tinct group of objects - , and since no effort has hitherto been made to represent 
these features in specially prepared maps, it was thought to be of interest and value 
to provide the student of selenography with selected maps of interesting areas, indi-
cating all domes which can be observed both photographically and visually. In so 
doing, the authors hope to offer some basis for further, more detailed investigations, 
and to add a small fraction to our knowledge of the Moon. 

History 

In the recent literature dealing with the Moon one can frequently read state-
ments to the effect that the earlier selenographers paid no attention to domes, indeed 
that they missed them entirely, and that consequently these objects do not appear on 
their maps. Such statements are, of course, only partly true Generally speaking, 
the domes appear, more often than not, as low, round, and ill-defined hills, and as 
such they were undoubtedly considered and some of them even charted both by Lohrmann 
and Maedler; for example, Lohrmann shows the well-known domes near Arago as 
low hills on section II of his map (2), and Maedler, likewise, records the dome east 
of the same crater in a similar manner (3). Since both selenographers were, however, 
mainly concerned with the general mapping of the lunar surface, thereby breaking new 
ground, it is hardly surprising that they did not pay any closer attention to what was 
to them only "minor detail". Schmidt, on the other hand, actually knew that "domes" 
(in the sense of our usage of the term) exist on the Moon, calling them "Beulen" (liter-
ally "boils" or "swellings"), and measuring the heights of some of them (4). On 
section II of his great map Schmidt shows the objects near Arago as "domes", drawing 
them in a manner distinctly different from his representation of hills or isolated peaks. 
Before the publication of Schmidt' s work, Nasmyth and Carpenter had maintained that 
"nothing of the kind" existed (5), even though they reproduced the prominent dome 
at the northern end of the Birt-rill (6). Neison (7), basing his work primarily on that 
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of Maedler, does not mention domes at all. 

In 1903 Shaler classified domes as "a third group of lunar elevations, possi-
bly akin to the long ridges" (8). He remarked that "in number they rival the 
crateriform structures" and suggested that "certain, perhaps all of them, may be 
incipient craters" (9). Shaler was also perhaps the first selenologist to interpret 
these domes as inflation mounds (to borrow Spurr' s term) due to internal gas-
pressure, and he stated that "the distribution of the exceedingly small bleb-like 
domes on the lunar surface suggests that they are the first stage in the development of 
craters, the imprisoned vapors serving to lift the surface although it was not broken 
through" (10). He also linked the domes to the isolated peaks on the one hand, and 
to certain central mountains on the other. Shortly after Shaler published his 
investigation, Puiseux came to similar conclusions and, perhaps for the first time, 
photographed some domes (11). 

Already before Shaler, Krieger had charted a large number of domes, but 
his premature death prevented him from carrying out his plans. Some of the 
excellent charts of Krieger, published in 1912 by Rudolf Koenig, contain a 
great number of domes (12). At the same time Fauth had already begun some pre-
liminary work on his great topographical map (scale 1:1, 000, 000), and his many 
drawings and charts indicate that he knew quite a great number of domes. In his 
major work, Unser Mond (1936), he mentions domes frequently (using Schmidt' s 
term "Beulen"), but he did not believe that they were "inflation mounds", to put 
it simply, and he made no attempt to explain them (13). 

In 1932 Barker had published a report on the prominent dome inside of Darwin, 
describing it as "a huge cinder-heap, a lunarian dust-heap which bristles with rough-
ness - like a selenite slag-heap" (14). Two years later Chemla-Lamech drew atten-
tion to several domes and charted some of them (15), and by 1936 Karl Mueller was 
able to write that "hundreds of domes of all sizes exist on the lunar surface, most 
of them with a hole on top" (16). After this, little progress was made until 1945 
when Spurr began to publish his Geology Applied to Selenology. In the four volumes 
Spurr pays considerable attention to "domes", "domical uplifts", and "inflation 
mounds", explaining them somewhat along the lines of Shaler' s theory. Cooke 
did not essentially depart from either Shaler or Spurr' s explanations (17), but he 
did observe "that the domes are invisible when the solar altitude is more than ten 
or fifteen degrees. Under a low sun they appear darker than the surrounding mare, 
blending into the maria as the lunar day progresses". This observation was ex-
plained by the assumption (probably correct in most cases) "that their surfaces are 
scoriaceous and seamed with minute fissures, which being shadow-filled under a 
low sun appear darker than the smoother surface of the maria" (18). 

In the years following Cooke' s investigation a number of observers studied 
selected areas, drawing attention to a number of objects which were formerly not 
recognized as being domes. However, no systematic study appeared until 1957 
when Moore and Cattermole began to publish the first part of "A Catalogue of Lunar 
Domes" (19). In the same year an important article by Dinsmore Alter appeared, 
in which the author pointed to the seemingly close relationship between "the typical 
rounded mare type of isolated craterlets" and the domes, suggesting that the former 
might be "the result of collapse or bursting of domes" (20). 

Types of Domes 

The term "dome" is currently applied by investigators to a variety of objects 
which, to some extent, have certain characteristics in common: they are 
usually circular in outline and throw a regular shadow; they are somewhat convex, 
low, ill-defined, darker under low sun but brightening as the sun' s altitude increases; 
their size varies from one mile or less to 40 miles or more; many of them exhibit 
a central craterlet or "blow-hole"; they occur in all regions of the lunar surface, 
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although they seem to frequent the maria more, but this may be due to the fact that 
they are easier to detect there; generally they resemble low, rounded hills, and 
certain authors have indeed not attempted to make any distindtion between "rounded 
hills" and "domes" (Fauth, Dinsmore Alter), while others have maintained that a 
distinction exists (Moore). Of course it is difficult, if not impossible, to recognize 
any difference between rounded hills and domes in many cases, although the latter 
seem to be more symmetrical and "softer" in outline. Moreover, in some cases 
it would be premature to make a clear-cut distinction between the one and the other. 

Within the group of objects now collectively termed "domes" it is possible 
to distinguish between a few more or less distinct types. For working purposes 
only the authors therefore have adopted the following classification: 

Type I: small domes, diameter less than 10 miles, usually around 1 or 2 miles, 
corresponding in size to the small, mare type craterlets; outline very regular, 
central craterlet very difficult to detect owing to the extremely small size 
of "blow-hole" type. The domes inside of Alphonsus and Arzachel are good 
examples. 

Type II: common domes, or domical uplifts; relatively lower than type I domes, and 
surface consequently less convex; diameter generally between 10 and 20 miles, 
outline circular or elliptical; a central craterlet can be observed in many 
cases. Prototypes are the domes near Arago, Prinz, and Krieger. 

Type III: large domes, or inflation mounds; diameter over 20 miles, often in the 
neighborhood of 40 miles. The outline is not too regular, frequently de-
parting somewhat from circularity, often exhibiting more than one craterlet 
on the surface, at times even ridges and crater chains. The large object 
inside of Darwin is a good example. 

Type IV: domical hills, or objects which do not seem to be true domes. This type 
embraces all rounded hills, the exact nature of which seems to be doubtful 
at the present time. 

Naturally this classification is not a rigid one, and in many cases it will be impossible 
to decide which type to assign to an object, but it is hoped that students will find it 
convenient for purposes of simple description. 

Section I: Alphonsus, Alpetragius, and Arzachel 

The map offered here (Figure 11) shows the region of Alphonsus, Alpetragius, 
and Arzachel. It was prepared from the best available photographs and confirmed 
or checked by the authors with the aid of an 8-inch reflector (Abbey), and an 8-inch 
refractor (Both). In drawing the map particular attention has been paid to floor 
detail, the surrounding areas being only indicated, while the wall-detail is somewhat 
generalized. 

Alphonsus: The floor exhibits an amazing number of very small craterlets (repre-
sented as black dots) and an intricate system of rills, of which those near the 
western wall are the most prominent. A ruggedly twisted mountain-ridge rune from the 
southern wall towards the north, rising abruptly in the approximate center of the 
floor to a height of some 4,400 ft.(Schmidt). Similar, but lower and shorter, ridges 
occur particularly in the south-eastern quadrant of the floor. Associated with the 
craterlets on the one hand, and the rills (which are in part crater-chains) on the 
other are four domes: No. 1 (B-7. 7), diameter about 2.5 miles, type I; No. 2 (B-5. 3), 
diameter about 2 miles, type I; No. 3 (a-3. 0), diameter over 3 miles, probably of 
type IV; and No. 4 (D-4. 5), diameter 3 miles, also of type IV. All four domes are 
somewhat difficult objects, but Nos. 1 and 2 are well-shown on photographs. 
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Alpetragius: The floor of this crater is lacking in detail, being almost completely 
filled by the central mountain which towers to a height of some 5, 700 ft. (according 
to Schroeter 6, 636 ft.,but as Schmidt correctly indicated this must be due to a mis-
take). This mountain is in itself a domical object, being perhaps unique on the lunar 
surface. At the north-eastern base of the mountain are two domes of type I or type 
IV (Schmidt drew them as rounded hills): No. 1 (E-9. 1) and No. 2 (e-9. 5), both about 
2. 5 miles in diameter. 

Arzachel: In some ways this crater is a smaller edition of Alphonsus. The floor is 
covered with minute craterlets, some of which align themselves in pairs and very 
short chains. A very prominent rill runs along the western wall, actually breaking 
the floor so that the extreme western part is somewhat lower. Similar to Alphonsus, 
the eastern floor is lacking somewhat in detail. A twisted ridge runs almost meri-
dionally from south to north, rising in the shape of the central mountain to a height 
of about 5, 700 ft. (Schmidt). This mountain has two peaks, of which the lower, southern 
peak measures only some 3, 500 ft.in  height. A number of small dome s "hug" the 
western wall, following the curvature of the rill: No. 1 (a-15.7), No. 2 (a-14. 8), 
No. 3 (a-14. 6), No. 4 (a-14. 5), No. 5 (a-13.7), No. 6 (B-13. 9), No. 7 (b-14. 0), and 
No. 8 (b-13. 2), all of which probably belong to type I, are about 2 miles in diameter, 
and some of them are decidedly conical in shape. East of the central mountain are 
three domes, all of type IV: No. 9 (C-15.3), No. 10 (c-15. 6) with central pit?, and 
No. 11 (c-15. 5). 

It is planned to publish other sections of our special maps at regular inter-
vals. Among these are: Copernicus, Aristarchus, Diophantus, Arago, Birt, 
Hoerbiger, and others. All investigators interested in the project are invited to 
submit their observations to the authors. 

(The authors wish to express their gratitude to the staff of Lockwood Memorial 
Library of the University of Buffalo for the use of their inter-library loan system, 
but especially to Professor Emeritus Charles Willard Griswold for placing at their 
disposal his admirable collection of selenographical material. ) 
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BOOK REVIEWS  

Introduction to the Moon 

By Dr. Dinsmore Alter. Griffith Observatory, 1958. 108 pages. 69 Illustrations. 
Price $1. 50. 

Reviewed by Alika K. Herring 

Dr. Alter, who served as Director of the Griffith Observatory in Los Angeles 
for 23 years, is one of the few career astronomers who has made an extensive 
study of selenology. He has made many important contributions to the science; readers 
will probably recall his outstanding photographic work on the Alphonus-Arzachel 
region where he obtained strong evidence for some type of probable atmospheric 
obscuration in those craters. 

Dr. Alter has published many papers on the moon in both The Griffith Observer 
and The Publications of the Astronomical Society of the Pacific. Introduction to the 
Moon is a collection of several of these articles. Of these, several consist of a 
speculative history of lunar observation, from the days of prehistoric man until the 
time when man actually reaches the moon and establishes his observatories there. 

For the most part, however, the book is concerned chiefly with the genesis 
of the lunar surface. While admitting the possibility of "trigger" impacts, the author 
still makes it very clear that the meteoritic theory should receive but little consi-
deration, and that the large majority of the lunar features can only be the result of 
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diastrophic forces. The arguments are presented in a very lucid and convincing 
manner, and the book is profusely illustrated with many of the excellent Lick and 
Mount Iffilson photographs which effectively demonstrate each point. These were care-
fully handled by the engraver; but as one who has seen many of the originals, this 
reviewer can only deplore the inadequacies of the half tone plate. The author closes 
the book with some verses which are thoughtful and timely. 

Introduction to the Moon is well worth the attention of every lunar student. 

The Planet Jupiter, by B.M. Peek. The Macmillan Co., New York, 1958. 
283 pages. XVI plates and 14 diagrams. Price $8.50. 

Reviewed by Walter H. Haas 

What Dr. Gerard de Vaucouleurs has so splendidly achieved for the Red 
Planet in his Physics of the Planet Mars, Mr. Bertrand M. Peek, for many years 
the Director of the Jupiter Section of the British Astronomical Association, has 
now accomplished for the Giant Planet. The Planet Jupiter will surely be a classic 
for many years to come and is indispensable to any professional or amateur astro-
nomer having any serious observational or theoretical interest in Jupiter. Mr. Peek 
has compiled between two covers a great amount of valuable material previously 
scattered through various journals, many of them hard to find. The text is reliable 
and remarkably free of errors, and the style of writing is clear and easy to follow 
for any attentive reader without being "popular" in the trivial sense. The illustra-
tions and diagrams are well chosen to assist the textual presentation and are of 
good quality, some dozens of drawings of part or all of the planet by skillful mem-
bers of the B. A. A. Jupiter Section being included. 

After several introductory chapters, the author describes visual methods of 
studying Jupiter: drawings, color estimates, latitude measurements, and central 
meridian transits. There follows a description of the different known latitudinal 
currents, beginning with the north limb and running to the south limb. Mr. Peek 
then discusses various features of special interest. It is here curious that the Great 
Red Spot, the South Tropical Disturbance of 1901-40, the major outbreaks of activity 
in the South Equatorial Belt, the Circulating Current in the South Tropical Zone, 
two oscillating spots in the same zone in 1940 and in 1941-2, the dark South Tropical 
Streaks of 1941-2 and 1946-7 (also of 1955-7), the long-lasting dark and light portions 
of the South Temperate Zone observed from 1940 to the present time, and the apparent 
sources of radio emission right now under study all lie in a restricted range of Jovian 
latitudes - from 5° S. to 35°  S. There is nothing comparable in the northern hemis-
phere. The final chapters present some stimulating theoretical considerations and 
a description of the satellites and the phenomena of the four bright ones. 

Most of the book is based upon results from the method of visual central 
meridian transits of surface markings. As Mr. Peek emphasizes several times, these 
form a quantitative method of investigation and do not rest upon the subjective inter-
pretation of planetary detail near the limit of visibiTiry. Surely these transits have 
been more fruitful in studying Jupiter than the interminable controversy about 
whether the canals of Mars are Lowellian lines, Antoniadian splotches, or some-
thing intermediate has been in increasing knowledge of that planet. The method of 
central meridian transits deserves to be pursued much more earnestly by American 
amateur observers. The equipment required is only a telescope and a watch; and 
some results can be obtained with as little as three or four inches of aperture, 
though a much larger instrument will be better because it will reveal many more 
markings. One simply records, to the nearest minute, the moment at which the 
rotation of Jupiter carries each surface feature past the meridian of longitude through 
the center of the disc, in other words, when the spot watched is midway between the 
east and west limbs. An experienced observer can apparently usually record this 
time with an error of only two or three minutes; and if the feature can be kept under 
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observation for a month, the rotation-period can be deduced with an error of only 
a few seconds at most. The reduction of the observations involves the computing 
of the longitude of each feature from suitable tables, the graphing of longitudes of 
markings as a function of time (date), and the drawing of drift-curves on this graph, 
The latter process can be a little tricky when a region is very active and subject 

to rapid changes. 

Mr. Peek seems rather skeptical of the value of color estimates and explains 
how atmospheric dispersion can induce false colors on a belted planet, with 
a possible periodicity of 12 years for Jupiter when the observations are all from one 
hemisphere of the earth-unfortunately thus masking any existing Jovian seasonal 
effects. Perhaps the point is labored too heavily; for atmospheric dispersion will 
be acting along the vertical circle in the sky through the position of Jupiter (with 
occasional exceptions very' near the horizon), and this circle can be very far from 
being normal to the belts, as it must be approximately to produce the spurious colors, 
when the planet is not close to the observer's meridian. 

The major criticism of the book must be that it is excessively pre-occupied 
with the Jovian studies of the British Astronomical Association. If a book on Jupiter 
is to have a bias, there can surely be no better one; we must all hold the work of 
the B. A. A. Jupiter Section since its formation in the highest esteem. Nevertheles3, 
Continental work on Jupiter is ignored; and very few American amateur observers of 
the planet are even mentioned. The ideal Jupiter Observing Group of the future should 
be worldwide, thus international and perhaps similar to the I.G. Y. world-center 
Only by this wide distribution of observers can we obtain effective coverage of all 
longitudes of the Giant Planet, a remark especially true when Jupiter is close to con-
junction and can only be usefully observed at a given place for an hour or two. Radio 
communication among active observers in different countries would here seem essential. 
If such a scheme can be set up, the gaps in our records of important Jovian spots 
often mentioned by Mr. Peek as the result of prolonged bad weather in the British 
Isles would be avoided. 

Four appendices give a method of reducing latitude measurements, a formula 
for computing the central meridian transit of a shadow, the tabulated arnount of 
rotation as a function of time in the two systems of longitude employed, and tables of 
rotation-periods in these two systems as a function of change of longitude (with 
sign) in 30 days. 

A classic book, very highly recommended. 

THE A. L. P. O. LUNAR MISSILE SURVEY: A STATUS REPORT 

by Walter H. Haas 

On pp. 56-57 of our April - June, 1958 issue we invited interested readers to 
join us in a cooperative effort to patrol the lunar surface in a systematic watch for 
moon rockets and their after-effects. Since then the U.S. Air Force' s "Pioneer" 
of October 11 - 13, 1958, has penetrated space to a distance of almost 80, 000 miles 
from the earth; and far more exciting events may have transpired before these lines 
are read. The procedure is to assign each observer who registers in the project 
one of the sections of the Wilkins map of the moon for his special study. (However, 
the four very small corner sections are each combined with an adjacent section, 
leaving the moon divided into 21 parts.) It is then the observer' s job to learn his 
assigned section as well as he can as soon as he can and to become as familiar as 
possible with its aspect under all solar illuminations. This assignment is not a 
trivial or easy one; and if we had enough observers, sections far smaller than those 
of the Wilkins map would be preferable. Our goal is to establish a worldwide team 
of observers having a detailed knowledge of the moon and able to keep it under con-
stant examination. 
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The response to our request has been most gratifying. At this writing 
(November 6, 1958) there are 43 "observers" registered in the project. Some of 
the "observers" are actually groups of from two to about 20 people, the last num-
ber referring to the Skyscrapers, Inc. at Providence, Rhode Island under the leader-
ship of Mr. J. Frank Morrissey. There are two husband - and wife teams, Daniel 
and Doris Fraher at Manchester, Conn. and Charles and Virginia Capen at the 
Baker-Nunn Satellite Tracking Station at Shiraz, Iran. The largest telescopes avail-
able in the project are Paul R. Eagle' s 17-inch reflector at Pan-American College, 
Edinburg, Texas and Lyle T. Johnson' s 16-inch reflector at Blossom Point, Mary-
land. A number of the Lunar Missile Survey people have already been active in 
other A. L. P.O. prcjects; such names as Phillip Budine, Eugene Spiess, Patrick 
Moore, and Jack Eastman will be familiar to our readers. It is unfortunate for lunar 
coverage in time, however, that only four of the 43 observers live outside of the 
continental United States. 

Let us attempt a hurried review of what we may hope to observe when lunar 
probes are launched. Those living close enough to Cape Canaveral, Florida, the 
launching-site, may actually be able to see the launching stages with eye or bino-
culars as they climb upward. (Refer to the observations by Mr. and Mrs. 
Wright and Mr. Robert McCracken, Sky and Telescope for November, 1958, pp. 
5-6 of Special Supplement.) As it recedes from the earth, the lunar probe will 
become so faint and so slowly moving that its telescopic detection would quickly be 
a matter of extreme difficulty, and the fact that its direction must become similar 
to that of the moon means that at many lunar phases the probe would suffer from the 
additional disadvantages of a much brightened sky background. Photographic pro-
cedures would seem more hopeful than visual ones but are probably beyond most 
amateur astronomers. Mr. Clyde Tombaugh has computed that a German V-2 
rocket, painted white and seen broadside, would be of stellar magnitude fifteen at 
the distance of the moon. These early moon rockets are apt to be some stellar 
magnitudes dimmer than that. For a rocket sharing the moon' s orbital motion, the 
angular drift among the stars is only 30 seconds of arc per minute of time. If 
retro-rockets are employed to modify the orbit of a moon rocket, their flame would 
be much brighter than the vehicle itself and perhaps can be observed in the larger 
amateur telescopes if one knows rather accurately when and where to look. It 
would presumably be of value thus to obtain optical positional data from the retro-
rockets. (Of course, the flame would look star-like at the moon' s distance.) 

A missile which strikes the lunar surface will produce an impact-flash. A 
reasonable guess would be that the first missiles will cause impact-flashes between 
stellar magnitudes ten and fifteen. There is hardly the slightest chance of observing 
such flashes in the sunlit part of the moon; it may be well to remark that the average 
stellar magnitude of a square second of arc of the full moon is about plus four. The 
best circumstances for witnessing missile impact-flashes are, outside of the rare 
event of lunar eclipses, on the earthlit hemisphere some days both before and after 
new moon. These missile-impacts may be very interesting from another point of 
view, that of what they reveal about the layer of dust often assumed to cover the lunar 
surface. The impact could throw this dust to great heights above the surface, but 
in the essential vacuum there tiny dust particles fall just as rapidly as cannon balls. 
Elevated dust would be clack to the surface from a height of 10, 000 feet in about a 
minute and from a height of 40, 000 feet in about two minutes. Impact-raised dust-
clouds would thus be brief affairs and could presumably be detected only on the sun-
lit hemisphere. 

Impact-craters, artificial stains, etc. can naturally be observed if large 
enough. In view of all the concern about extreme surgical cleanliness with the re-
cent Pioneer (Sky and Telescope for November, 1958, pg. 7 of Special Supplement) 
perhaps only craters deserve our immediate attention. There are few places on 
the moon where a new crater of ordinary appearance as much as a mile in diameter 
could be recognized as new, so incomplete is our knowledge. 	however, the 
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impact formed a crater much brighter or much darker than its surroundings, then 
a far smaller object could be identified by an attentive observer. The student of 
Mars will think of the black Fons Juventae, prominent under favorable conditions 
although well below the Dawes Limit of ordinary telescopes. Dr. Dinsmore Alter 
has estimated that a very bright lunar spot only 100 feet across on a dark mare 
floor can even be photographed. (Proceedings of Lunar and Planetary Exploration 
Colloquium, Vol. 1, No. 1, pg. 14. May 13, 1958.) 

If this evaluation of our prospects in this study seems a little pessimistic, 
perhaps -we may do well to compare the expectations about artificial satellites in 
the summer of 1957 with the reality that soon afterwards came to pass. 

Several practice-sessions have been held in order to test and improve our 
procedures. The first two such sessions were held on September 27, 1958, lh  to 6h, 
U.T. and on September 29, 1958, lh  to 6h, U.T. Perhaps a report of results will 
be of value to suggest how effective our coverage would now be on an actual moon 
rocket. The moon was full on September 27 near 22h, U. T.; and the brightness of 
the moon was thus a serious handicap to the observers, especially on September 27. 
We shall not include in this summary observers who were unable to work for clouds 
or other reasons. 

Jack A. Borde, Clarion Cochran, and David Steinmetz. Concord, Calif 
Section I. 3.5-inch refl., 6-inch refl., and 8-inch refr. Observed from lh  to 6"  on 
September 27 and from 3h to 6h  on September 29. 

Neil Meik. Greggton, Texas. Section Ii. 10-inch refl. Observed from 2h  
30m to 5h 30m on September 29. 

Frank Rosemeck. Berkley, Mich. Section II. 8-inch refl. Observed from 
3h  Orr  to 3h  45m  and from 4h 30m to 5h 45m on September 29. U. T., as usual. 

Paul R. Engle and others. Edinburg, Texas. Section III. 17-inch refl., 
6-inch refr., and 5-inch refr. Observed lh Om - 4h  30m  and 5h  30m - 6h Om  on 
September 27 and 2h  30m - 5h  30m  on September 29. 

Paul J. Nemecek. Whittier, Calif. Section I 
observed from 3h  to 6h  on September 27. 

V. 12. 5-inch refl. Apparently 

Carlos E. Rost. Santurce, Puerto Rico. Sec 
from Oh  Om to lh  15m on September 29. 

tion IV. 6-inch refl. Observed 

Lewis Dewart . Sunbury, Penna. 
to 3h 

on September 29. 
Section V. 6-inch refl. Observed from 

Carlos M. Jensen. Salt Lake City, Utah. Section V. 3 1/4 - inch refr. 
Observed from 3h  15m  to 5h 30m, U.T. on September 29. 

Eugene Spiess. Manchester, Conn. Section VI. 5-inch refr. and 3-inch refr. 
Observed In  8m - lh  52m and 2h  3m - 3h 42m on September 29. 

Phillip W. Budine and others. Binghamton, New York. Section VII. 4-inch 
refr., 3-inch refr., 2-inch refr., and 6-inch refl. Observed from Oh 30m to 3h 15m 
on September 27. 

Beaufort S. Ragland and F. S. Clark. Richmond, Virginia. Section VIII. 
4. 5-inch ref r. Observed, with a few breaks, from lh Om to 4h  20m  on September 27 
and from 1h  15m  to o on September 29. 

Charles M. Cyrus. Baltimore, Md. Section IX. 10-inch refl. lh  Om  to 
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3h Om  on September 27 and lh  55m to 3h  20m  on September 29. 

Craig L. Johnson. Boulder, Colo. Section XI. 4-inch refl. lh  Om  - 
Zh Om and 2 50m  4h  30m  on September 27 and 2h  2m - 5h  20 m  on September 29. 

Philip R. Glaser. Menomonee Falls, Wisc. Sections XII and XIII. 6-inch 
refl. Observed from 4h  15m to 6h  Om  on September 27 and from lh  50m  to 6h  0 m  
on September 29. 

D.D. Werdick. Bloomington, Minn. Sections XII and XIII. 6-inch refl. 
2h - 4h on September 27 and 1h 45m - 3h and 4h - 5h  10m  on September 29. 

Edwin B. Edwards. Manhattan Beach, Calif. Section XIV. 4 1/4 - inch 
refl. Observed from 3h Om to 5h O m on September 27 and from 4h 0m to 6h 0m  on 
September 29. 

Minick RuslIgon. Atlanta, Georgia. Section XIV. 6-inch refl. 3h  - 6h  on 
September 27 and 3 - 6h  on September 29. 

Dorothy E. Pickering. Reeds Ferry, New Hampshire. Section XIV. 8-inch 
refl. 1h  - 3h, U. T. on September 29. 

Michael Ward. Houston, Texas. Section XV. 4 1/4 - inch refl. 3h  to 7h  on 
September 29. 

Stephen Sinotte. Keokuk, Iowa, Section XV. 10-inch refl. 2h  to 5h  on Sep-
tember 29. 

Jack Eastman. Manhattan Beach, Calif. Section XV. 12.5-inch refl. and 
2.5-inch ref r. h 7m - 4h 35m on September 27 and 4h  10m 5h  40m  on September 29. 

Tom Krohley. Huntington Station, New York. Sections XVI and XVII. 6-inch 
refl. Oh  45m  - 3h  Om  (with a few breaks) on September 27 and lh Om - 2h  45m  on 
September 29. 

Charles H. Frerichs, III. Teaneck, New Jersey. Section XVIII. 6-inch refl. 
lh to  2h on September 29. 

Frederick W. Jaeger. Hammond, Indiana. Section XIX. 6-inch refl. 4h  to 
6h, with a few breaks, on September 27. 3h  15m  to 5h  30m on September 29. 

Fred Wyburn. Red Bluff, Calif. Section XIX. 4-inch ref r. Observed for 
32 minutes on September 27 and for 48 minutes on September 29. 

Daniel and Doris Fraher. Manchester, Conn. Sections XX and XXI. 3-inch 
refl. 2h  to 2h  30m  on September 29. 

Lyle T. Johnson. Blossom Point, Md. Section XXII. 16-inch refl. Observed 
and photographed from lh  50m  to 3h  10n1  on September 27 and from 2h  50m  to 5h  5m  
on September 29. 

Gerard J. Logan. Fort Lee, New Jersey. Section XXIII. 6-inch refl. 1h 

to 4h  45m, with breaks, on September 29. 

Robert Leasure. Galloway, Ohio. Sections XXIV and XXV. 8-inch refl. 
4h to  5h U. T. on September 29. 

Nothing unusual was seen by any of the observers, nor was anything unusual 
expected. 
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••••••••.. 

Perhaps the most evident conclusion from the above is the need for more 
observers. Even in what was intended to be 10 hours of intensive group-effort Sec-
tion X was not observed at all; and Sections XVIII, XX - XXI, and XXIV - XXV were 
each not observed for more than an hour altogether by all observers on both dates, 
what with bad weather and some other handicaps. We hence again invite all interested 
members who think that th?.} can give at least a few hours a week to learning the fea-
tures within a Wilkins map section well to join this project. We especially need the 
help of: 

1. Observers already having a good knowledge of the moon, or at least well 
acquainted with a particular portion thereof, and hence able to learn some one Wilkins 
Section more quickly. 

2. Observers outside of the continental United States. 

3. Observers able to observe after midnight and hence able to take assign-
ments in the moon' s eastern hemisphere, where lunar sunset does not occur until 
after Last Quarter. 

4. Observers set up to take lunar photographs of really good quality to secure 
an eventually valuable permanent record of our studies in this project. Ordinarily, 
12 inches of aperture and more will be needed to obtain sufficiently good photographs. 

5. Observers owning fairly large telescopes or having access to them, say 
above 12 inches in aperture. These will be more effective in searches for impact-
flares on the earthshine and also, in general, in ordinary studies of the finer lunar 
detail. 

We have been very glad to learn that Mr. John D. Bestwick has been organi-
zing a lunar missile survey effort similar to ours in the British Isles. The observers, 
we understand, are trained lunarians of the British Astronomical Association and the 
International Lunar Society. We plan to work closely with Mr. Bestwick and his 
colleagues. It would be excellent if similar efforts can be organized in additional 
countries, but meanwhile we invite our astronomical friends in other lands to join the 
A. L.P.O. Lunar Missile Survey. It may well grow into an important aspect of the 
dawning Space Age. 

THE FOURTH CONVENTION OF THE A. L.P. O. 

by Walter H. Haas 

On August 14, 1958 the Association of Lunar and Planetary Observers held 
its Fourth Convention on the campus of the California Institute of Technology at 
Pasadena, California. The meeting was immediately followed by the Tenth Annual 
Convention of the Western Amateur Astronomers. Mr. Alan McClure has already 
described the joint meetings in "Convention in Pasadena" in Sky and Telescope for 
October, 1958, pp. 629-30; and I shall here limit attention to matters which may be 
presumed to be of special interest to members of the A. L. P. 0. There were 73 
registrants for the A. L. P. 0. Convention. Our program of papers was as follows: 

1. Your Telescope and Mars, by Thomas R. Cave, Jr. 

2. Some Changing Aspects of Mars in 1956, by Joel W. Goodman. Read 
by Eugene Larr. 

3. An Achromatic Lens Designed for Testing with the Knife-Edge - A 
Progress Report, by Arthur Leonard. 

4. Amateur Studies of the Planet Jupiter, by Henry P. Squyres. 
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5. Intensities and Colors of Jovian Features, by Phillip W. Budine. Read 
by Leif J. Robinson. 

6. Report of the A. L.P.O. Mercury Section, by Owen C. Ranck. Read by 
Homer King. 

7. Lunar and Planetary Investigations with Very Small Apertures, by 
Timothy Wyngaard. Read by Natalie Leonard. 

8. The A. L. P.O. Comets Section and the Amateur Observer, by David 
Meisel. Read by Thomas Cragg. 

9. Banded Craters, by Joseph Miller. 

10. A New Lunar Cleft System, by Alika K. Herring. 

11. The French Selenographer C.M. Gaudibert, by A. C. Larrieu. Read by 
David P. Barcroft. 

12. Some Suggestions Regarding Lunar Domes, by Patrick Moore. Read by 
Gary Steelman. 

13. Lunar Colongitude: Why, What, How, and When, by Walter H. Haas. 

14. A Suggested Program of Lunar Research, by John E. Westfall. Read by 
Jack Eastman. 

15. Morrison Lecture by Dr. Dinsmore Alter, Director Emeritus of the 
Griffith Observatory. Subject: The Surface of the Moon. 

16. On the Phase Anomalies of Mercury and Venus, by Roy Wright. 

17. Some informal remarks about current Martian research by Dr. Robert 
S. Richardson, Assistant Director of the Griffith Observatory. 

18. Progress Report on the A. L.P. O., by Walter H. Haas. 

Some of these papers are published in this issue, and others will appear in 
future issues. We were especially glad to listen to Dr. Alter' s Morrison Lecture 
about his thought-provoking lunar photographic research. We express our deep 
appreciation to the Astronomical Society of the Pacific, the sponsors of all Morri-
son Lectures, for this important contribution to the program. 

An A. L.P. 0. Award Pin was presented to Mr. Thomas Cragg for his many 
contributions to almost all of our observational programs and in particular for his 
services as Saturn Recorder. 

The photograph of Mars which adorns the front cover of this issue was 
generously presented to the A. L. P. 0. at Pasadena by Dr. Richardson. It is a com-
posite built up by Mr. Paul Rogues of the Griffith Observatory from a number of 
the original images. The amount of detail on this photograph is truly remarkable; 
except in the south polar cap, which is necessarily overexposed, the photograph 
actually shows more detail than a simultaneous drawing of good quality made by 
Mr. Alika Herring, an experienced and able observer, with a 12. 5-inch reflector: 
We would invite attention on the photograph to the internal structure of the maria 
and to the variations in tone in the northern and equatorial deserts, both perhaps 
trademarks of the Antoniadian shcool of Martian observers. A number of the canals 
can be recognized. Physical data on Mars at the time of this photograph are: D- 

= -19°5, DC) = -20°6, 	= 240° CM = 15°3. 
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One of the highlights of this A. L. P. O. Convention was certainly the exten-
sive exhibit of drawings and photographs assembled by Alika Herring. He gave 
us a detailed and instructive cross-section of the current and recent work of the 
A. L.P. O. Contributors of material to the exhibit were Dinsmore Alter, James C. 
Bartlett, Jr., Phillip W. Budine, Charles F. Capen, Thomas A. Cragg, Dale P. 
Cruikshank, Kenneth Delano, John Farrell, Joel W. Goodman, Walter H. Haas, 
William K. Hartmann, Alika K. Herring, K. Komoda, Alan McClure, Richard 
McLaughlin, Robert McLaughlin, David Meisel, Patrick Moore, James Nigh, T. 
Osawa, Hans Pfleumer, Owen C. Ranck, Elmer J. Reese, Bradford A. Smith, 
Chester J. Smith, J. Russell Smith, Frank Vaughn, Fredric Villinger, Brian War-
ner, and Tim Wyngaard. Special thanks should go to Dr. Alter for his many fine 
lunar photographs, to Alan McClure for his splendid comet photographs, and to 
David Meisel for considerable material forwarded from the Third A. L. P. 0. Con-. 
vention Exhibit at Ithaca, New York. 

Many things go into making an amateur astronomical meeting a success. For 
this gathering I wish especially to thank the Western Amateur Astronomers and their 
hard-working committees, who made it all possible, and in particular Mr. George 
Perkins, the Convention Chairman, and Mrs. Ruby Perkins and Mrs. George Carroll, 
who took charge of registration. 

Figure 12. Part of A. L. P. 0. 
Fourth Convention Exhibit 
at Pasadena, Calif. Photo-
graph by James Bukowski. 

Figure 13. A. L. P.O. staff members 
at Pasadena. Left to right: Henry 
Squyres, Walter Haas, Alika Herring, 
and Thomas Cragg. Photograph by 
Mrs. Alika Herring. 

Figure 14. Another view of A. L. P. O. 
Fourth Convention Exhibit Room. 
Photograph by Alika Herring. 
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Bartlett, Jr., Phillip W. Budine, Charles F. Capen, Thomas A. Cragg, Dale P. 
Cruikshank, Kenneth Delano, John Farrell, Joel W. Goodman, Walter H. Haas, 
William K. Hartmann, Alika K. Herring, K. Komoda, Alan McClure, Richard 
McLaughlin, Robert McLaughlin, David Meisel, Patrick Moore, James Nigh, T. 
Osawa, Hans Pfleumer, Owen C. Ranck, Elmer J. Reese, Bradford A. Smith, 
Chester J. Smith, J. Russell Smith, Frank Vaughn, Fredric Villinger, Brian War-
ner, and Tim Wyngaard. Special thanks should go to Dr. Alter for his many fine 
lunar photographs, to Alan McClure for his splendid comet photographs, and to 
David Meisel for considerable material forwarded from the Third A. L. P. 0. Con-. 
vention Exhibit at Ithaca, New York. 

Many things go into making an amateur astronomical meeting a success. For 
this gathering I wish especially to thank the Western Amateur Astronomers and their 
hard-working committees, who made it all possible, and in particular Mr. George 
Perkins, the Convention Chairman, and Mrs. Ruby Perkins and Mrs. George Carroll, 
who took charge of registration. 

Figure 12. Part of A. L. P. 0. 
Fourth Convention Exhibit 
at Pasadena, Calif. Photo-
graph by James Bukowski. 

Figure 13. A. L. P.O. staff members 
at Pasadena. Left to right: Henry 
Squyres, Walter Haas, Alika Herring, 
and Thomas Cragg. Photograph by 
Mrs. Alika Herring. 

Figure 14. Another view of A. L. P. O. 
Fourth Convention Exhibit Room. 
Photograph by Alika Herring. 
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Figure 16. Walter Haas preparing to 
present paper to Convention of 
Western Amateur Astronomers at 
Pasadena. Photograph by Arthur 
Kaufman. 

Figure 15. Presentation of the 1958 G. 
Bruce Blair Award of the Western 
Amateur Astronomers to Dr. Dinsmore 
Alter by George Perkins. Photograph 
by Jack Eastman. 

NEW BOOKS IN THE A. L. P. O. LIBRARY 

The following books have been added to the Library of the Association of 
Lunar and Planetary Observers: 

Title Author Publisher Date 

Making Your Own Telescope* Allyn Thompson Sky Publishing Co. 1954 

Mathematics in Western Cul- 
ture* 

Morris Kline Oxford University 
Press 

1953 

Danger in the Air Oliver Stewart Philosophical 1958 
Library 

The Exploration of Time R. N. C. Bowen Philosophical 1958 
Library 

Earth, Sky, and Sea** Auguste Picard Oxford University 1956 
Press 

The Mysterious Universe** Sir James Jeans Macmillan Co. 1934 

A General Index to Volumes 
1-25 of the Publications of the 
Astronomical Society of the 
Pacific** 

Index to Vols. 26-50 of P. A. S. P. 4* 
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Elmer J. Reese 
R.D. 2, Box 396 
Uniontown, Penna. 

Mr. Budine is among our most active young members, and his name will be well 
known already to readers of this periodical. He met many of our members at the 
Conventions at Kansas City in 1957 and at Ithaca in 1958. There is even less need 
to introduce Mr. Reese to readers of these pages or to comment on his singularly 
excellent and long-continued observational work on Jupiter. 

It has been arranged that Mr. Reese will work up A. L. P. 	data on the very 
active and important 1958 apparition. Any observations of Jupiter in 1958 not yet 
reported should be mailed to Mr. Reese at the above address as soon as possible. 

Mr. Ernst E. Both, our Foreign Language Coordinator, has changed his 
address and is now at 815 Bella Lane, St. Louis 37, Missouri. He recently joined 
the faculty of George Washington University. 

Palisa and Davy. Mr. Alika K. Herring supplies the following description of 
his •drawing of Paliss. and Davy on pg. 72 of our April-June, 1958 issue. The drawing 
was made with a 12. 5-inch reflector at 228X-310X on May 27, 1958 at 4h  15m, U. T. , 
colongitude 16?7, seeing 3-4 and transparency 4: 

"I have been interested in this area for a long time because of tie odd shape 
of the formation which lies between these two craters. It is very obviously a walled 
plain, but what is more obvious, a rectangular one. It is perhaps a rather well 
known fact that few of the walled plains are truly circular in shape, being more or 
less polygonal in some degree; but nowhere on the lunar surface, with the possible 
exception of a few indefinite structures near the north polar regions, is this depar-
ture in shape so pronounced. 

"This drawing was not only made in an effort to bring out the shape of this 
interesting formation, but to bring out the details of the chain of small craterlets 
which crosses the floor in an east and west direction. Beginning at the small crater-
let just outside the west wall, I counted a total of 14 in the chain which extends to the 
west wall of Davy. Those craters near the eastern end of tle chain appeared to be 
quite shallow, perhaps but little deeper than some of the so-called I saucers'. Both 
Goodacre and Wilkins describe this crater chain as a ' cleft interspersed with craters' 
but I have not yet noted any resemblance to this type of feature. The craterlets 
seem to pursue their course across the plain independent of any apparent connection 
with a cleft-like valley. These little craters are certainly evidence for a later 
volcanic activity along a line of fault in the lunar crust, and it would be most diffi-
cult to believe that they can have a meteoritic origin. 

"The floor of this peculiar formation, in common with most of the walled 
plains, contains a great amount of fine detail, small hillocks, domes, and crater-
lets, which will be visible only under the best seeing conditions. Few of them were 
drawn on this occasion for that reason." 

A Lunar Anomaly Which Wasn't. On May 23, 1958 near 2h, U. T., colongitude 

about 3270  , Mr. James R. Lehr of Florence, Alabama remarked on the earthshine 
a little northeast of Timocharis an outstanding bright spot a few seconds of arc in dia-
meter. He was using a 6-inch reflector at 91X. The spot was observed almost con-
tinuously for 75 minutes. At Mr. Lehr' s request two other observers• verified the 
appearance. However, the place in question is bright on photographs of the full moon; 
and its prominence by earthshine is hence presumably completely normal, though 
the apparent conspicuousness surprises the Editor. The careful and completely 
scientific character of Mr. Lehr' s report have made possible this explanation. 
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INTRODUCTION TO SELENOMORPHOLOGY 

by Ernst E. Both 

(Paper read at the Third A. L. P. 0. Convention at Ithaca, New York. 
July 5 and 6, 1958.) 

Prof. Hopmann, director of the Observatory of Vienna, in a very important 
article in 1952 (1), divided lunar studies into four branches: a) selenography, the 
study of lunar topography; b) selenophysics, the field of photometry, spectral 
analysis, etc. ; c) selenology, the study of the formation of the lunar globe and of 
its crust; d) selenodesy, the investigation of lunar rotation, of libration, the mea-
surement of positions, etc. (2). Yet a fifth branch may be called "selenomorphology", 
and can be defined as that study of the Moon which attempts to classify lunar features 
according to a variety of qualitative as well as quantitative characteristics. It uses 
the methods of selenography on the one hand, and selenodesy on the other; and its 
purpose is to provide the student of selenology with a scientifically sound basis for 
theoretical discussions. 

The selenographers of the 19th century attempted to classify lunar formations 
according to superficial appearances, and perhaps the classification of Neison (3) 
is the best example of such endeavors. However, later investigators felt the need 
for a more empirical study of the problem; and the investigations of Ebert (4), Fauth 
(5), and MacDonald (6) are especially noteworthy. Aside from these, few students 
have devoted much time to morphometric studies. Yet it is precisely this field of 
lunar research, the field of selenomorphology, which to the serious student of the 
Moon offers nearly unlimited scope for research. Its vital importance is immediately 
apparent; for only on a detailed and exact morphological basis can be built a successful 
theory of selenology, and only the possession of such a knowledge will lead to a 
better understanding of our neighboring w rld. 

During the last few years several important selenological discussions have 
appeared, of which two are specifically interesting, because they are diametrically 
opposed in their main postulates, primarily because both lack a sound morphological 
basis: Baldwin' s Meteoritic Impact Theory, as expounded in his The Face of the 
Moon, on the one hand, and Spurr' s Igneous Theory, elaborated in four volumes 
entitled Geology applied to Selenology, on the other. Both investigations make use 
of morphological material which is open to question, and both thereby provide elo-
quent testimony for the need of readily useable data. Baldwin bases his approach on 
purely quantitative material which lacks considerably in completeness and which is, 
moreover, in need of a thorough revision. Spurr again goes to the other extreme 
and uses purely qualitative data which, although on the whole sound, lack the 
quantitative support. Consequently, neither of the two approaches can be con-
sidered entirely valid, even though Baldwin' s theory seems to carry more weight 
in certain professional circles. 

It should be realized by now that the lunar crust owes its present appearance 
to a variety of causes (7), and it is one of the tasks of selenomorphology to provide 
the theorist with enough data so that he can decide what formations are most likely 
to have been caused by impact and which are due to some type of igneous action or 
of other forces. A dichotomy of either meteoritic or volcanic should no longer be 
seriously considered. In view of this situation, certain areas of selenomorphology, 
which are in great and immediate need of research, are discussed here. Origi-
nality cannot be claimed for this discussion, since Fauth, as long ago as 1895, 
implied much of what follows: 

Selenomorphology may be approached in two ways, each supplementing the 
other: 
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Figure 1. Cross-section of an idealized lunar crater with graphical definitions of 
terms used in article by Ernst E. Both in this issue. 

A. The Quantitative Approach: This consists mainly in gathering.and 
evaluating a large number of morphometric values which may be classified under 
the following headings: 

1. The diameter of formations. For craters this is most commonly 
measured from wall-rim to wall-rim (the terminology employed here departs 
somewhat from the usual, and reference should be made to Figure 1 for a graphic 
definition of the terms) in an east-west direction. For large or irregular formations 
it should also be measured from north to south (dw). Beyond this, a knowledge of 
the diameter of the floor is necessary, measured from wall-base to wall-base (df), 
as well as the diameter of the outside rim (dr). From these measurements the 
"diameter relation" (dr:dw:df) can be obtained. Since the value of (dw) is known 
for most formations, the other values may easily be measured on photographs or 
specially prepared drawings on a scale of 1:1, 000, 000, where 1 mm. equals 1 km. 
In addition, similar values should be obtained for parasitic craters appearing on the 
floor, wall, or rim, and these should in turn be compared with those of the "host" 
crater. 

2. The heights of formation components. Among these, the following 
need to be measured: a) Height of the wall above the floor and its peaks (hw), 
measuring as many points as possible to derive the prof ile of the wall. Several 
years ago such a study was carried out in relation to Theophilus (8), in which the 
motion picture camera proved its usefulness in lunar studies of this type. In this 
connection it should be remembered that the values usually given for "wall" heights 
are in reality maximum values for isolated peaks. The true wall heights are, on 
the average, considerably lower. b) The height of the wall rim above the surrounding 
area (hr). c) The height of the central mountain or mountains (hc). A comparison 
of these values gives the "height relation", namely (hw:hr:hc). The difference 
beyween (hw) and (hr) gives the depth of the crater relative to the surrounding area. 

3. The angle of slope. This morphometric value is extremely important 
for any selenological discussion, but unfortunately it is known only for a relatively 
small number of slopes. The method of determining it is based upon the consideration 
that at the moment when the shadow, which the wall throws on the crater floor (or 
on the surrounding area), retreats to the wall base, the angle of slope of that wall 
must be equal to the angular height of the sun. In other words, the observation 
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involves only the exact timing of the moment when the floor becomes free of any 
shadow. This method was discussed in a monograph by the Austrian selenographer 
Josef Gurtler (9), who derived the following simple expression for it: 

sin i equals sin (T - long.) . cos lat. 

where "i" represents the angle between the crater floor and the line: wall-base to 
wall-rim, "T" the longitude of the terminator at the moment of observation, "long." 
the selenographic longitude of the feature and "lat." the selenographic latitude of the 
formation under concern. Reasonably accurate values can be obtained from an 
average of repeated timings of this moment and the subsequent derivation of the 
Sun' s altitude. If, for example, Apianus still has floor-shadow at distances of 12° 
and 15° from the terminator, but none at 19° and 20°, the angle of the slope may be 
taken as 19. 5°  as a reasonably accurate estimate (Fauth). 

Once we are in the possession of these morphometric values for a greater 
majority of at least the larger formations (ideally for formations with a diameter of 
10 miles and more), we must proceed to classify them in various ways to determine 
what relations exist among them. The most common classification, that of Mac-
Donald, considers the relation of the diameter to the height of the wall (dw:hw), and 
divides craters into four classes (10): 

Casatus. 

senius. 

Gassendi. 

class 1: Normal craters - Copernicus, Picolomini, Tycho, Hercules. 

class 2: Continental craters - Boguslawski, Maurolycus, Clavius, 

class 3: Normal walled plains - Maginus, Sacrobosco, Legendre, Mer- 

class 4: Continental walled plains - Petavius, Ptolemaeus, Plato, 

The work of Baldwin is based on this classification. In this connection the relation 
between the height of the wall and that of the outside rim (hr:hw) was examined for 
100 craters with diameters of over 10 miles in order to determine what different 
relations could be found. The resulting evidence seems to point to a strikingly 
different type of grouping into again four classes: 

class a: the relation of (hr:hw) is 1:1, that is, both values are about the 
same. Members of all four of MacDonald' s classes are represented. The slopes 
are, generally, between 9° and 130; the height of the central mountain, where present, 
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times as large as that of (hr). Only members of class 1 seem to be represented, 
such as Reinhold, MO'sting, Konig, and Langrenus. 

It should be pointed out that because of the fragmentary nature of the material 
examined, these four classes may well have to be revised considerably once more 
detailed information is available. Especially class d, by far the smallest, is in 
need of more data. Again the insufficient knowledge of the heights of central moun-
tains prevents the pursuit of what look like interesting relations. On the other hand, 
the cl.Lssification presented here may well turn out to be only an apparent one, and 
these relations may actually follow a certain curve without clearly defined member-
ships. Finally, it should be noted that the maria, and mare-like structures are not 
considered, primarily again because of the lack of data. From the spurious infor-
mation available it seems that structures on the order of Ptolemaeus (hr:hw is 1:2, 
MacDonald class 4) are closely related to the smaller maria, for example Mare 
Crisium (1:2 or 4). At any rate it should be apparent that relations other than 
those considered by MacDonald exist, and that they should be investigated. 

B. The Qualitative Approach: Beyond a purely quantitative classification, 
the lunar formations need to be investigated and typed according to common morpho-
logical features. Again a number of possibilities suggest themselves, all of which 
must be considered carefully. Starting from broad features which certain craters 
have in common, they may be arranged as follows (11): 

Normal craters: walls intact and continuous, central mountain present, 
no parastitic structures of note. Tycho, Copernicus, Piccolomini, Theophilus, 
Manilius, Autolycus. 

Craters with smooth interiors: walls intact and continuous, relatively 
smooth floor, no central structures. Plato, Archimedes, Billy, Herodotus. 

Open craters: walls are partially submerged into the mare, but still 
intact where present. Central mountain either sunken or still evident. Fracas-
torius, Lemonnier, Letronne, Doppelmayer. 

Craters with parasitic intrusions: walls more or less continuous, 
parasitic craters on the walls, sometimes rills on the floor. Posidonius and 
Gassendi. 

Crater ruins and almost completely sunken craters: Ancient Torricelli, 
Flamsteed, Fra Mauro, but also structures like Schroeter' s Newton south of Plato, 
the "ghost" to the east of Thebit, and others. Also continental ruins such as Julius 
Caesar, Sacrobosco, Horbiger (Hell-plain). 

Craters associated with bright rays: Tycho, Copernicus, Kepler, 
Aristarchus, Proclus, etc. 

Craters associated with rills: Triesnecker, Hyginus, Sabine-Ritter, 
Ramsden, Aristarchus-Herodotus, etc. 

Craters with rills on the floor: Alphonsus, Arzachel, Gassendi, Pitatus, 
Posidonius, etc. 

This list could be continued practically ad infinitum. Important in this respect, 
however, is the fact that classifications such as these are usually set up without 
quantitative correlations. As it was stressed earlier, the two approaches must 
supplement each other. It is vitally important that this fact be kept in mind and 
that constantly data of both approaches be used when lunar formations are analyzed. 
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A close investigation of Gassendi, for example, reveals its similarity to 
Posidonius. Both formations are of approximately the same size. Both are 
situated at the edge of a mare; and part of the wall of each formation has sunk into 
the mare, that of Gassendi in the south, that of Posidonius in the north-east. Each 
of the two exhibits parasitic craters on its wall, and in each case there is a rela-
tively large one in the northern wall. Gassendi exhibits a multiple central mountain 
and a nearly central craterlet, features which are closely shared by Posidonius, 
although here the central crater is considerably larger while the group of "central" 
mountains is much lower and less impressive. Finally, both structures exhibit 
an intricate system of rills on their floors which tax the skill of the most experi-
enced selenographers. Now according to MacDonald' s classification both forma-
tions belong to class 4, i.e. continental walled plains, whereas according to the 
classification outlined above, Gassendi is a class a (1:1), while Posidonius belongs 
to class b (1:2). In this connection it is interesting to note that Spurr considers 
Gassendi to be older than Posidonius (Middle Mesoselene against Middle-late Meso-
selene). 

There can be no doubt that a more detailed classification will indicate new 
and interesting relations, and that eventually it will be possible to assign to each 
crater a short, characteristic type-formula. However, beyond a detailed analysis 
of the individual formations it is necessary to investigate the distribution of like 
structures (12). Some questions that need to be answered in detail are: Do similar 
formations appear in similar surroundings? Do certain crater-types prefer certain 
locations? Do they prefer a general direction or are their locations at random? It 
is a well-known fact that craters with level floors appear generally in the neighborhood 
of the maria. Rills, likewise, show a tendency to place themselves around the dark 
plains; and the question arises whether there are other structures which show similar 
preferences. 

Groups like De la Rue, Endymion, Messala, Cleomedes, (Mare Crisium), 
Mare Spumans, Langrenus, Vendelinus, Petavius, and Furnerius should be inves-
tigated in terms of qualitative as well as quantitative characteristics. Or consider 
the interesting, though not too obvious, double arc of craters extending-from the NW 
to the SE and including Kirchhoff, Newcomb, Stephanides, Romer, Littrow, Maraldi, 
Vitruvius, Dawes, Janssen, Plinius, Ross, Maclear, Arago, Sosigenes, Manners, 
Tempel, D' Arrest, Agrippa, Godin, Dembrowski, Rhaeticus, and perhaps its more 
impressive north-eastern counterpart with Aristoteles, Eudoxus, Alexander, Cassini, 
the Caucasus Mtns., Aristillus, Autolycus, Archimedes, the Apennines, Eratosthenes, 
and Copernicus - these arcs then curving towards the SW in five parallel chains: 

1. Ptolemaeus, Alphonsus, Arzachel, Purbach, Regiomontanus, Walter, 
Stoefle r. 

2. Blanchinus, Werner, Aliacensis, Maurolycus. 

3. Hipparchus, Albategnius, Klein, Parrot, Krusenstern, Apianus, Poisson, 
Gemma Frisius. 

4. Descartes, Abulfeda, Almanon, Sacrobosco, Wilkins, Zagut, Rabbi 
Levi, Riccius. 

5. Theophilus, Cyrillus, Catharina, the Altais, Piccolomini. 

Such groups of craters must be carefully investigated in terms of their individual 
members to establish in what respects they are organically related. 

In conclusion it may be said that the field of selonomorphology needs a large 
number of the most varied investigations. The importance of such investigations is 
so great that it is hoped that a number of observers will undertake some of them. It 
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is necessary to know a great deal more about the Moon, but such a knowledge can 
only be obtained in a cooperative effort of serious and determined selenographers. 
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AN APPARENT VOLCANIC ERUPTION IN THE LUNAR CRATER ALPHONSUS 

by Walter H. Haas 

On November 4, 1958 the Russian astronomer, Dr. N.A. Kozyrev, made 
one of the most important physical observations of all time of the lunar surface. 
He witnessed what was apparently volcanic activity from the central peak of the 
crater Alphonsus. 

Our information here rests upon an account by Dr. Zdenek Kopal, "Volcano 
on the Moon?", The New Scientist for November 27, 1958. Dr. Kozyrev was making 
spectrograms of the moon with the 50-inch reflector at the Crimean Astrophysical 
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Observatory. He was taking successive 30-minute exposures of the same region, 
dispersion 50 angstroms per rnm. It is surmised that he was using the well-defined 
central peak of Alphonsus as a kind of guide-star. Between 3h  0m  and 3h  30m, 
Universal Time, on November 4 Dr. Kozyrev noticed that the outlines of the central 
peak of Alphonsushbecame blurred and appeared to be engulfed in a reddish cloud, 
shifting by about two seconds of arc toward the setting sun. (We here assume with 
Dr. Joseph Ashbrook of the  Sky and Telescope staff that the times given in Dr. 
Kopal' s paper are by Universal Time.) This extraordinary appearance was apparently 
of brief duration. It later turned out that the spectrogram taken between 2h 30m  
and 3h  Om, U. T. shows the violet part of the spectrum greatly weakened and that the 
one taken between 3h 0m  and 3h  30m reveals a whole sequence of the Swan bands of 
the diatomic carbon molecule in emission. There was no sign of these emission 
bands on another spectrogram taken half an hour later. Dr. Kopal plausibly explains 
the initial weakening of the violet end of the spectrum by a large-scale stirring of 
dust on the floor of Alphonsus and the later emission spectrum by the release of a 
considerable mass of gas, which quickly dissipated. The carbon emission lines 
might be the result of either high temperature or of excitation by sunlight. A more 
detailed interpretation should be possible when the Russian scientists have announced 
the results of their studies of the spectrograms. 

Alphonsus is located in Section VIII of the Wilkins map of the moon, lunar 
latitude 13°S. and lunar longitude 3°E. It is the middle member of a north-south 
chain of three imposing lunar formations, with Ptolemaeus the northern member and 
Arzachel the southern. The diameter of Alphonsus is about 70 miles. It is best 
known to amateur lunarians for the three prominent dark spots on its floor under high 
solar lighting. Recently Dr. Dinsmore Alter has found evidence of the existence of 
occasional lunar gases here on the basis of comparative differences in appearance 
between Alphonsus and Arzachel in infrared and in blue-violet photographs (Publi-
cations of the Astronomical Society of the Pacific, Vol. 69, No. 407, April, 1W1). 

The early reports which reached us through the popular press of this 
remarkable and important observation were somewhat incomplete and incorrect. 
Of course, a number of our observers were immediately interested in examining 
Alphonsus to determine whether the volcanic outburst had produced any changes in 
appearance. There was, however, the handicap usual in such lunar matters: few 
or none of these observers had previously made any special study of Alphonsus. They 
were hence obliged to depend upon memory and to compare the appearance in the tele-
scope to photographs. The search was spurred by the exciting possibility of a 
second volcanic outburst, for on the earth we know that one eruption is often followed 
by a series of others. Dr. James Bartlett, Jr., the Venus Recorder, further sug-
gested that neighboring lunar peaks should be watched too; for on the earth we may 
have chains of volcanoes, of which first one will erupt, then another, than a third, 
etc. 

We next catalogue such observations of Alphonsus made between November 10, 
1958 and January 10, 1959 as have been reported to us. We apologize for any omissions; 
they are accidental. At 3h, U. T. on November 4, 1958 the colongitude was 181°3, 
Alphonsus thus being only three or four hours inside the sunset terminator. 

November 13, 1958. James C. Bartlett, Jr. 4 1/4-inch refl. at 50X and 120X. 
23h to 23h  20m, U. T. Colongitude = 30193. The earthshine was carefully examined 
with the assistance of color filters, but no speck of light was discernible in the 
position of Alphonsus. 

November 16, 1958. Craig L. Johnson. 4-inch refl. at 65X and 167X. Oh  
55m -lh 40m, U. T. Colongitude = 326°7. Nothing unusual was seen on the earth-
shine in the area of Alphonsus. 

November 19, 1958. Walter H. Haas. 12.5-inch refl. at 303X. 3h  20m  
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23h to 23h  20m, U. T. Colongitude = 30193. The earthshine was carefully examined 
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November 19, 1958. Walter H. Haas. 12.5-inch refl. at 303X. 3h  20m  
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Figure 2. Alphonsus Central Peak 
and Vicinity. November 19, 1958. 
21h  15m, U. T. 15 1/4-inch refl. 
500X. H.P. Wilkins. Colong. 1394. 
Seeing excellent. Arrow points to 
spot regarded as a new lunar feature 
by Dr. Wilkins. 

Figure 3. Alphonsus Central Peak 
and Vicinity. December 20, 1958. 
6h Om, U. T. 12. 5-inch refl. 
367X. Walter H. Haas. 
Colong. .z 22°7. 
Seeing poor. 

-5h  20m, U.T. Colongitude -,4°3 to 5°3. The crater was examined at intervals, 
but nothing unusual or not in agreement with photographs was observed. At 3h  20m 
little but the central peak was visible in the sunrise shadow. By 5h 20m most of 
the floor was in sunlight. 

November 19, 1958. H.P. Wilkins. 15 1/4-inch refl. at 500X. 21h  -21h  30m, 
U.T. Colongitude = 1394. Aided by excellent atmospheric conditions, Dr. Wilkins 
observed "a faint dusky reddish patch, about 2 miles in diameter" immediately south 
of the bright - central peak (Figure 2). On the same evening J. Wall and F.D. Brewin 
in England saw in the same position ,a dusky patch with a 12-inch telescope. Writing 
on December 10, Dr. Wilkins mentions several more confirmatory observations in 
the British Isles and in Hungary. He concludes: "The spot is certainly new and does 
not appear on any photograph". These observations fill much of Bulletin No. 7 of 
the International Lunar Society, where the new spot is said to lie on the south flank 
of the central peak and to be invisible in small instruments. The Editor would suggest 
that more evidence is needed to prove this spot to be a new lunar feature. One may 
recall the great difficulty, indeed the seeming utter impossibility, of determining the 
detailed appearance of such well...studied lunar regions as Maedler' s Square and O'Neill' s 
Bridge. The absence of the spot from photographs will mean little unless the photo-
graphs were made under similar solar lighting to the visual studies and unless the 
photographs showing no spot do reveal features now more difficult than this spot. 

November 20, 1958. James C. Bartlett, Jr. 5-inch refl. at 110X and 180X, 
4 1/4-inch refl. at 120X and 240X. Oh 40m  -1h  40m, U. T. Colongitude =- 15°1 to 1596. 
A long and careful scrutiny gave completely negative results. 	• 

November 20, 1958. Charles M. Cyrus. 10-inch refl. at 323X. About 2h, 
U.T. Colongitude near 169 Alphonsus appeared normal. 

November 20, 1958. Walter H. Haas. 12. 5-inch refl. at 303X and 367X, 
3h 50m  -5h 0m, U. T. Colongitude = 1697 to 1793. Alphonsus was examined at inter- 
vals 

	several 

 and appeared to be completely normal and in full agreement with photographs. 

240X. 211, 10m, U.T. (middle time). Colongitude = 28. O. • A oae-hour study both 
November 21, 195_8. James C. Birtlett, Jr. 4 114-inch re,f1.-a.t 120X and 
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November 22, 1958. Craig L. Johnson. 4-inch refl. at 375X. Colongitude 
about 40° Alphonsus was examined carefully in excellent seeing. The north, west, 
and northwest walls were suspected of a changed aspect; but Mr. Johnson was later 
doubtful of the correctness of this impression. 

November 24, 1958. Walter H. Haas. 12. 5-inch refl. at 303X. 5h  35m U. T. 
Colongitude = 6692. Alphonsus looked normal. 

November 25, 1958. Walter H. Haas. 12.5-inch refl. at 367X. 5h 16m, U. T. 
Colongitude = 	Alphonsus again looked ordinary and normal. 

November 27, 1958. James C. Bartlett, Jr. 4 1/4-inch refl. at 120X and 
240X. 2h  30m  -3h  20m, U. T. Colongitude = 101°0 to 101°5. The central peak was 
strongly suspected of marked variations in intensity when compared with the very 
bright spot in the southeastern part of the floor. At 2h  55m, U. T. the central peak 
to fade, at 3h 2m it was almost invisible, and when observations ended at 3h 20m  it 
had not yet regained its original brightness. 

December 3, 1958. Walter H. Haas. 12.5-inch refl. at 303X. 9h  47m, U.T. 
Colongitude = 17796. With low lighting but bad seeing, it was again impossible to 
find any peculiar or unusual aspects. 

December 19, 1958. Alika K. Herring. 12. 5-inch refl. at 228X, 310X, and 
465X. 3h, U. T. Colongitude = 990. With excellent seeing but poor transparency, 
Mr. Herring searched long and carefully but vainly for anything out of the ordinary. 
Possible obscurations were looked for, but the floor details in Alphonsus were 
equally clear with those in Arzachel and Ptolemaeus. Neither could any anomalous 
colors be found, though the poor transparency might have hidden them. 

December 19, 1958. Walter H. Haas. 12.5-inch refl. at 303X. 5h  27m, U. T. 
Colongitude - 1092. Alphonsus looked normal, and a sketch of the central peak 
showed no dusky patch on its south flank. 

December 20, 1958. Walter H. Haas. 12. 5-inch refl. at 367X. 6h Om, U. T. 
Colongitude = 22°7. The central peak and its surroundings were drawn (Figure 3). 
Is the darker knot in the slight floor shading to the south of the central peak Dr. 
Wilkins' "new" spot? 

December 22, 1958. Walter H. Haas. 12.5-inch refl. at 303X. 5h  23', U.T. 
Colongitude = 46°6. The aspect seemed normal, and the dark patch just south of 
the central mountain was not recovered. 

December 23, 1958. Charles M. Cyrus. 10-inch refl. at 323X. 3h  30m, U. T. 
Colongitude - 5798. Central peak appeared normal. 

December 24, 1958. Walter H. Haas. 12.5-inch refl. at 303X. 8h  6m, U.T. 
Colongitude = 72°3. Handicapped by haze which reduced contrasts, the observer saw 
no dark spot south of the central peak nor anything else unusual. 

In addition, Mr. David P. Barcroft several times in November and December 
could find nothing peculiar about Alphonsus. 

We thus may have a fair case that the volcanic activity on November 4, 1958 
did not alter the appearance of Alphonsus to an extent readily observable with ordi-
nary telescopes. The dark spot observed by Dr. Wilkins and others n-lay refute this 
point of view, however; and we hence urge our readers to search carefully for this 
spot, employing Figure 2 as a guide. 
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This example of lunar vulcanism can hardly fail to influence our ideas about 
the cause of the lunar surface formations and about the physical nature of the moon. 
In recent years the meteoritic impact theory has probably been more popular than 
the volcanic theory among professional astronomers as an explanation of how the 
moon' s surface was molded to its present appearance. Kozyrev' s observation may 
restore the balance between the two interpretations or even cause a strong swing to 
vulcanism. In fact, Professor A. A. Mikhailov of the Soviet Academy of Sciences has 
been quoted as having said "we are now able to rule out as entirely erroneous the 
present views that the peculiarities of the lunar relief are the results of hits by 
meteors". This opinion seems to go too far; for it is surely possible that someone 
will one day witness the creation of at least a tiny craterlet by meteoritic impact, and 
we ought not then in similar fashion to announce that vulcanism has played no role in 
cuasing the lunar craters. If analysis proves that the carbon in the spectrum of 
Alphonsus was at a high temperature, then we must accept at least one pocket of hot 
materials in the lunar crust. The gases released by this outburst must contribute to 
a lunar atmosphere for a period of time depending upon their molecular weights, and 
perhaps the extremely tenuous lunar atmosphere can even be gaining in density from 
such releases of gases. 

It is interesting to speculate upon how common such examples of lunar vol-
canic activity are. Kozyrev' s observation is unique, but then spectrograms of the 
moon are by no means taken frequently. Dr. Alter' s photographs mentioned above 
would strongly hint at other outbreaks of activity in Alphonsus. This November 4 affair 
would also give inferential support to the many examples of apparent obscurations of 
lunar surface detail reported by reliable visual observers. One thinks at once of the 
many records of a veiling of Plato floor detail and wishes that the evidence had been 
more conclusive. 

We might also reflect upon the fact that, to the best of present knowledge, 
only Kozyrev observed this Alphonsus phenomenon. Nevertheless, the shifting reddish 
cloud briefly present between 3h Om and 3h 30m would surely have been a striking 
object in even 4 - to 6-inch telescopes. The moon was at Last Quarter near 14h, 
U. T. on November 4 and hence at 3h would have been well placed for observation 
over a sizeable portion of the earth' s surface. Even so, others seem to have seen 
nothing. The incident emphasizes just how fragmentary and incomplete is our 
coverage of the lunar panorama. All sorts of important and exciting lunar events 
could occur undetected by us, and perhaps some actually do. We may hope for im-
proved coverage in the future with the Lunar Missile Survey; but we are still far 
short of what we ought to have, namely, a continuous patrol of the moon. 

SOME STATISTICAL NOTES ON THE AUXILIARY 
PHENOMENA OF THE CUSP CAPS OF VENUS 

by James C. Bartlett, Jr. 

In a previous paper in the April-June, 1958 Str. A.  quantitative aspects of 
the apparent polar caps of Venus were considered, as derived from 830 observations 
during the years 1944-1956. In the present paper we shall consider two closely 
associated phenomena; the dark cusp bands around either cap and the two cusp 
indentations, peculiar one to the south and one to the north cusp. As in the previous 
paper the observations have been organized into three groups; those of the writer, 
those of O.C. Ranck, and those of 32 other A. L.P.O. observers. The reason for 
this division is that the first two observers are represented by long periods of con-
sistent observations, whereas the observers in the second group are represented 
individually by fewer, more scattered observations, though collectively by a greater 
number. The numerical data will be considered in order of descending number of 
individual observations, for which reason the writer has ventured to play the first 
but by no means the leading role. Also, as in the previous paper, percentages are 
rounded off to avoid fractions. 
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SOME REMARKS UPON THE TOMBAUGH-SMITH SEEING SCALE 

by Walter H. Haas 

The estimation of the atmospheric steadiness, or seeing as it is often called, 
has long been an essential part of every serious lunar and planetary observation. 
The reason, of course, is that this seeing greatly influences the amount of detail 
which our telescopes reveal on a planetary disc or in a lunar crater. Various seeing 
scales have been used at different times by different observers; but almost all 
A.L. P. O. members, and many others,now employ a scale of zero (worst) to ten (per-
fect). Although seeing ten may then be theoretically (but hardly ever practically!) 
defined as the lack of any perceptible atmospheric tremor with even a high magnifica-
tion, seeing zero as the worst possible seeing has long been realized to be a loose and 
vague concept. The whole scale thus becomes subjective. I have several times been 
in a group of experienced observers in which each of us would in quick succession 
independently estimate the seeing on the same object in the same telescope and with 
the same eyepiece. Differences of two or three grades on the zero-ten scale were 
sometimes found. It may well be that a new observer working with another person 
can learn to make estimates consistent with his teacher' s; but it is also true that 
many of the leading lunar and planetary observers work alone and learn without 
help to estimate the seeing, surely often in only rough agreement with other observers. 

It is in this general context that we should evaluate a paper called "A Seeing 
Scale for Visual Observers" by Messrs. Clyde W. Tombaugh and Bradford A. Smith 
in  Sky and Telescope, Vol. XVII, No. 9 July, 1958. The authors here relate seeing 
to the observed diameter of the "confusion disc" or "image blur" of a star. When 
they compared the sizes of this "confusion disc" in different grades of seeing on the 
zero-ten scale, as Mr. Tombaugh had been using it for many years, they discovered 
that the diameter of this disc is an exponential function of the seeing, just as the 
brightness of a star is an exponential function of the stellar magnitude. 	They used 
this principle to work up a table of seeing as related to image diameter, most of 
which is given here: 

Seeing 	 Image Diameter 

-1 	 121'6 
0 7. 9 

+1 5. 0 
+2 3. 2 
+3 2. 0 

+4 1. 3 
+5 0.79 
+6 O. 50 
+7 O. 32 
+8 0. 20 
+9 0. 13 

The authors suggezt that a way for independent observers to make objective and accur • 
ate estimates of the seeing is to estimate the diameter of the "confusion disc" by 
taking double stars of known separations. They supply a list of such double stars in 
large northern declinations. The seeing is then determined, of course, by the estima-
ted image diameter. 

The relationship employed by Messrs. Tombaugh and Smith may be considered 
to be of the form: 

d -K rs ,  

where d is the image diameter, s is the seeing, and K and r are constants. For the 
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that the diameter of this disc is an exponential function of the seeing, just as the 
brightness of a star is an exponential function of the stellar magnitude. 	They used 
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+2 3. 2 
+3 2. 0 
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The authors suggezt that a way for independent observers to make objective and accur • 
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taking double stars of known separations. They supply a list of such double stars in 
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The relationship employed by Messrs. Tombaugh and Smith may be considered 
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d -K rs ,  

where d is the image diameter, s is the seeing, and K and r are constants. For the 

144 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



Tombaugh-Smith Seeing Scale K is 71'9 and r is the fifth root of one-tenth or 0.631. 
Thus the table above can be represented by the formula: 

d = 71'9 (0. 631)! 

A graph can easily be drawn for this formula and can facilitate the quick selection of 
the s corresponding to a given observed d. 

One could, of course, construct other seeing scales with other values of K 
and r. For example, we might keep the same r but arbitrarily define seeing 5 to cor-
respond to a confusion disc with a diameter of one second. We would then get slightly 
easier arithmetic with the relation: 

d = 10" ( 0. 631)? 

The Tombaugh-Smith Seeing Scale has several advantages and must be con-
sidered a definite improvement over most earlier and contemporary seeing scales. 
It is certainly more objective and less subjective than scales which depend largely or 
wholly on impressions of how much detail is visible on the moon or on a planet. This 
objectivity could be especially advantageous in A. L. P. O. projects involving fairly 
large numbers of widely scattered observers, such as the Lunar Missile Survey or 
our observations of the 1959 apparition of Jupiter. The Tombaugh-Smith scale has 
a definite physical meaning; to show that the estimating of the seeing is analogous to 
the estimating of stellar brightness, both involving the same kind of physiological 
response, is a definite advance. The ease of extension at both the upper and lower 
ends as compared to the zero-ten scale is attractive, though we hope for no flood 
of lunar and planetary observations made in negative grades of seeing! The new 
scale is determined by what a telescope is actually resolving at a given moment; a 
larger aperture with its greater resolving power will create smaller stellar discs, 
corresponding to better seeing, if the atmosphere is not too turbulent, while an 
optically inferior telescope will give larger discs leading to poorer seeing estimates. 
It should be noted that perfect seeing is a function of aperture on the Tombaugh-Smith 
scale. When the atmosphere is perfectly calm, observed diameter of the "confusion 
disc" will approximate the Dawes Limit for the aperture, Dawes being affected to 
some extent by color and brightness of the stars. For a 6-inch telescope, for example, 
the image diameter could not be less than about 0!'75, the Dawes Limit for this aper-
ture; and hence the seeing should never be estimated as better than about +5. In a 
16-inch the limit would be between +7 and +8. 

There is still, of course, the little matter of making the image diameter es-
timates, from double stars for example. It would be preferable to be able to use the 
object under actual observation, but planetary features of accurately known dimensions 
are not always available for such estimates: consider the near-blank face of Venus 
and the ever-varying visible surface of Jupiter, for example. It will be inconvenient 
to turn the telescope from object to double star and back when the seeing is varying 
rapidly, nor will it always be easy to find double stars of the proper separations at 
the same altitude above the horizon as the object being observed. With experience 
the observer may learn to calibrate his scale from the amount of detail visible on a 
lunar or planetary subject, having first carefully correlated the visibility of detail 
with seeing estimates determined by double star observations of "confusion disc" 
diameters; but there may then be a threat of a return to the old more subjective seeing 
estimates, unless there are re-calibrations at suitable intervals with the help of double 
stars. Mr. Craig L. Johnson has suggested that a micrometer wire of known angular 
breadth in the field of view might aid considerably in estimating the image diameter. 
Several wires of known breadths over a suitable range would be an obvious extension 
of this idea. 

We urge our readers to experiment with using this new seeing scale and to report 
to us what they find. Of course, estimates made on the Tombaugh-Smith scale should 
be identified as such. Let us hear your comments, criticisms, and suggestions. 
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BOOK REVIEWS 

The Moon, by Dr. H. P. Wilkins and Patrick Moore. The MacMillan Company, 
New York. 1955. 388 Pages. $12. 00. 

Reviewed by Alika K. Herring 

For a number of years, Dr. Wilkins was Director of the Lunar Section 
of the British Astronomical Association. Following his resignation from this position, 
he was largely instrumental in organising the International Lunar Society, the first 
truly world wide association of Lunarians, and was honored by being elected its first 
president. In addition to many important papers on the moon published in the Journal 
of the B. A. A. and elsewhere, Dr. Wilkins has written several popular books on 
observing and the moon. 

Patrick Moore has served as Secretary of the Lunar Section of the B. A. A. 
He has also been a very prolific writer; his "Guide" series on the moon and planets 
should be familiar to every amateur. Along with Dr. Wilkins he has long been engaged 
in serious lunar research, and both observers have been privileged to use some of 
the largest telescopes in Europe for this purpose. They are therefore eminently 
qualified to co-author a work of this type. 

The Moon is based upon a newly revised and up to date edition of the well 
known 300-inch map of the moon which was first published by Dr. Wilkins in 1946. 
This has been reduced to a scale of approximately 33 inches for the lunar diameter, 
and in accordance with long established precedent, has been presented in the usual 
25 sections. These unquestionably comprise the most detailed lunar charts in exis-
tence, since no less than some 90, 000 separate bits of detail are plotted! Of these, 
approximately 800 craters, mountains, and seas are named; the text is concerned 
chiefly with the description of these features, which it does in considerable detail. 
Observations made at Meudon with the 33-inch refractor and elsewhere have been 
freely utilized in the campilation of this descriptive material. Some excellent photo-
graphs from Pic Du Midi, Greenwich and Mount Wilson Observatories have been 
included, in addition to a number of drawings made by the authors of relevant detail. 
The maps are augmented by extra charts of the limb and libratory regions. 

Other material included in The Moon is a short introductory history of 
selenology. The appendices include a valuable section on lunar photography by 
E. A. Whitaker, and indices to the named formations, of which nearly 100 are newly 
named. Also included is a comprehensive list of lunar observers of the past and pre-
sent. 

The Moon has been clearly intended by the authors to supplement, not 
supplant, previous works of this type. While this in itself may be a laudable inten-
tion, it perhaps tends to be self-defeating, since the earlier classics compiled by 
Neison, Elger and Goodacre have long been out of print and are no longer readily 
available. Each new observer therefore has no ready means of determining what has 
previously been done on the particular formation under study, and a bibliography or 
list of references to previous material would have been an extremely valuable addition. 
The reduced scale of the maps occasionally results in severe crowding of detail with 
some loss of legibility, particularly in the very complex southern regions of the 
lunar surface. With the exception of a simplified method of determining lunar heights, 
no formulae are given for the reduction of lunar observations. The drawings in 
many instances are highly stylized and often fail to convey a sense of reality. 

However, these omissions and inadequacies do little to detract from the 
great value of the book as a whole. In the opinion of this reviewer, The Moon will 
be the "standard" of reference for many years to come. It should therefore be in the 
hands of every student of the moon as well as constitute an indispensable component 
of every lunar reference library. 
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ARTIFICIAL PLANET ONE AND THE A. L. P. O. LUNAR MISSILE SURVEY 

by Walter H. Haas 
• , 

On January 2, 1959, the U.S.S.R. launched a space probe, which, passing • 
within about 5, 000 miles of the moon, is now in an elliptical orbit around the sun, 
the first man-made object to escape from the earth' s gravitation. The last stage 
of the vehicle weighed 3, 245 pounds and included a payload of scientific instruments 
weighing about 795 pounds. A cloud of sodium vapor was released at Oh 57m, U. T. 
on January 3 to facilitate optical tracking; the probe was then below the horizon in 
the United States. Radio transmitters sent back data to earth for two and a hall days, 
until they ran out of power. Harvard Announcement Card 1422, dated January 8, 1959, 
carries the following preliminary geocentric positions for the probe from Russian 
sources. We also give the moon' s simultaneous geocentric coordinates. 

U. T. Date Right Ascension Declination Distance Probe Right Ascen- Decli- 
and Time Probe Probe from Earth' s sion Moon nation 

Center Moon 
1959, Jan. 3 

Oh 14h0m+2m  -30  12' 115, 000 kms. 13h10m -7°23' 
3 14 	2 	-72 -4 	30 143, 000 13 	17 -7 54 

10 14 	9 	+2 -7 	33 215, 000 13 	33 -9 	6 
13 14 	6 7-2 -8 	20 243, 000 13 	40 -9 35 
16 14 6 +2 -8 	57 281, 000 13 	47 -10 	5 
18 14 10 T2 -9 	18 290, 000 13 	51 -10 	24 
21 14 11 	-172 -9 	45 317, 000 13 	58 -10 	53 

Jan. 4 	Oh 14 12 	+2 -10 	7 342, 000 14 	5 -11 	21 
6 14 14 -11 	25 396,.000 14 	20 -12 	15 

9 14 15 -12 428, 000 14 	27 -12 	41  
16 14 17 -13 	42 480, 000 14 	43 -13 	39 

The closest approach to the moon was at 2h 59m, U. T. on January 4. 

It may be well to note that apparently the right ascensions of the probe are 
subject to probable errors of two minutes of time, which is half a degree of arc at 
the celestial equator. It is reasonable to suppose that there is some uncertainty in 
the declinations as well. At the distance of the moon a half-degree uncertainty is 
about 2, 000 miles. If we are to accept these figures at their face values, one mist 
wonder about the range of uncertainty of the miss distance; and since the moon' s 
gravitational force must modify the subsequent orbit very considerably by an amount 
depending rather sensitively upon the miss distance, one may wonder just how 
accurate are orbital elements recently given for Artificial Planet One. 

The A. L. P.O. Lunar Missile Survey members were keenly interested in this 
body, and we here report observations made by them. While the vehicle was in 
flight, an actual impact on the lunar surface was for a time thought possible. We were 
able to give no instructions for observations to our members; each one guided himself 
by newspaper, radio, and television releases. Weather conditions were poor over 
most of the United States and kept many would-be observers idle. 

January 3, 1959. Mrs. Dorothy Pickering of Reeds Ferry, New Hampshire 
observed all of the earthshine with a 3-inch reflector from 8h Om to 8h 55m, U. T. , 
the goal being to see a possible missile impact-flash. Nothing was noticed; the seeing 
and transparency were both poor. Like the rest of us, Mrs. Pickering then had 
very limited information on the space probe. Mr. Lyle Johnson of Welcome, Maryland 
saw the moon for about two minutes through clouds in his 16-inch reflector near 9h, 
U. T. Mr. William K. Hartmann of New Kensington , Penna. made a prolonged series 
of observations with an 8-inch reflector from 10n  2m to 12h 30m. Partly he studied 
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the moon itself, including.the earthshine; he watched Wilkins Map Section XVIII 
especially closely. He also scanned the sky within about 20' of the moon in the hope 
of detecting the probe itself, either as a moving star-like object or as a possible 
faint flashing (because tumbling?) object. He found nothing, and the table above 
shows the probe to be then about nine degrees from the moon. Mr. Fred Wyburn 
in Red Bluff, Calif. had negative results in a search from 12h 30m to 14h, U. T. 

January 4, 1959. Mr. Kenneth Delano at Taunton, Mass. observed the sky 
west of the moon from the west limb out to a distance of one degree from 8h 0m  to 
8h 45m, U. T., employing an 8-inch reflector. He detected nothing, and the table 
shows that the probe was already more than a degree away from the moon. Mrs. 
Dorothy Pickering watched the earthshine from 911  to 9h 45m, U. T., 3-inch reflec-
tor and negative results. Mr. Eugene Spiess in Manchester, Conn. observed Section 
VI from 10h Om to 10h  30m  and then the earthshine from 10h 35m to 11h• 43m, His 
telescope was a 5-inch refractor. Results were negative. Mr. Lyle T. Johnson with 
a 16-inch reflector observed Section XXII and also photographed the moon during these 
intervals: 10h  15m - 10h 33m, 10h  55m - 11h  7m, and 11h  20m  - 1111  45m. He saw nothing; 
he had not yet developed his film when he wrote. Mr. Philip R. Glaser and Mr. E. 
E. Bowman observed with the Milwaukee (Wisconsin) Astronomical Society' s 13-inch 
reflector from 9h Om to 12h 10m, a remarkable vigil in view of the temperature of 
-11°F. They studied the lunar surface and also searched star fields out to a distance 
of five to ten degrees, this area thus certainly including the new artificial planet. 
Several photographs were made. Results were negative, the seeing and the transpa-
rency being poor. Mr. D. D. Werdick at Bloomington, Minn. observed with a 
6-inch reflector in a temperature of -18°F. (: ) from 9h Om to 9h 23m and from 9h 45m 
to 10h  0m, U. T. He watched both the earthshine and the sunlit regions but saw 
nothing. Mr. Paul Nemecek of Whittier, Calif. observed the sky in a 12. 5-inch reflec-
tor within two or three degrees of the moon from 11h to 14h, U. T., seeing nothing. The 
probe was not in the region watched. Walter H. Haas at Las Cruces, N. Mex. scanned 
the moon, including the earthshine, with a 12. 5-inch reflector from 10h 13m to 10h 
39m and from 11h 2m to 11h 13m. His results too were negative. 

We must naturally feel disappointed that Artificial Planet One, the first 
eminently successful space probe, supplied nothing observable in ordinary astro-
nomical telescopes. We would, however, feel even more disappointed if our members 
had reported something which could not have occurred: It is apparently little use to 
try to observe space probes themselves without fairly accurate information on their 
positions. In all but one of the searches described above the probe was outside the 
area examined. Mr. William K. Hartmann has pointed out that press statements of 
the time at which a probe is above a specified place on the earth' s surface give its 
astronomical position: the latitude of the place, with sign, is the declination; and 
the sidereal time at the place at the moment of such zenith-passage is the right 
ascension. For vehicles launched from Cape Canaveral, Florida it is possible that 
observers in the Southeastern States can secure valuable optical data early in the 
flight, following the object in their telescopes as long as possible. Each such obser-
vation should express the right ascension and declination and the corresponding time. 
Of course, these records will be useful for finding future positions of the object 
only if we can also quickly carry out some calculations and can transmit the results 
to Lunar Missile Survey observers. If probes continue to be launched so as to be 
close to the moon near perigee, the lunar phase is now becoming very unfavorable 
for seeing missile impact-flashes. The three next perigees occur on February 26, 
March 26, and April 23, while the three next full moons are on February 23, March 
24, and April 23 (all dates by U. T. ). Mr. Hartmann remarks that the magazine 
Aviation Week Including Space Technology is a good source of advance information on 
scheduled space probes. 

Finally, we would suggest that the Lunar Missile Survey has much value and 
great interest quite apart from moon rockets and their kin-. The volcanic activity 
in Alphonsus mentioned elsewhere in this issue underscores the need for a con-
tinuous, careful patrol of the lunar surface. The Lunar Meteor Search now capably 
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Aviation Week Including Space Technology is a good source of advance information on 
scheduled space probes. 

Finally, we would suggest that the Lunar Missile Survey has much value and 
great interest quite apart from moon rockets and their kin-. The volcanic activity 
in Alphonsus mentioned elsewhere in this issue underscores the need for a con-
tinuous, careful patrol of the lunar surface. The Lunar Meteor Search now capably 
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supervised by Mr. Robert M. Adams for several years will benefit greatly from 
well-planned observing-sessions for possible lunar meteors involving relatively 
large numbers of Lunar Missile Survey team members. The atlas of lunar domes 
discussed by Ernst Both and Leonard Abbey on pp. 96-101 of our July-Sept., 1958 
issue will be much 'aided if each Lunar Missile Survey observer will assiduously 
search his assigned section for these domes - a long-time study, to be sure. 
Similar searches can also be made for other kinds of lunar objects, such as craters 
with wall bands (in which Alika Herring and others have long been interested) and 
very tiny bright crater-spots (William Hartmann and others having pointed out that 
missile-impacts may produce such features). It is much easier and far more pro-
fitable to search one or two Wilkins map sections for such lunar oddities than to 
undertake to examine the whole moon for them. Interested readers are again in-
vited to join the Lunar Missile Survey, and there is still an acute need for observers 
outside of the United States. 

OBSERVATIONS AND COMMENTS 

Lunar Meteor Cooperation. Mr. Robert M. Adams recently contributed 
this discussion: "During the past two years the best results obtained from observing 
lunar meteors have been via teams such as the Montreal group, the Manchester, Conn. 
group, and more recently the groups from the area around Pittsburgh. Indeed, prac-
tically all of the observing has been accomplished as a result of the efforts of observers 
in these teams. We sincerely trust that these groups will continue to send in reports. 
Spokesmen for any new groups wishing to send in reports should first clear with [me 
as] the Recorder. 

"Another possible observational approach is the cooperation of a few widely 
separated observers, all reporting directly to the Recorder. Persons interested in 
setting aside two or three hours a month for this research should contact the Recorder 
These individuals would then be assigned hours to observe, probably the fourth and 
fifth evenings after new moon or the fourth and fifth mornings before new moon. Both 
negative and positive reports must be recorded. The results would then be included 
in the yearly report to The Strolling Astronomer. Of course, anyone who sees an 
apparent lunar meteor at times other than those hours assigned should report all data 
on it. Such procedures as these should assure a maximum of overlapping in time, 
the aim of the project. 

"All reports sent to Walter Haas as part of Lunar Missile Surveys [but pri-
marily those reports which are observations of the earthshine] should have signifi-
cant value to the Lunar Meteor Search. Reports of any flashes or light streaks which 
are verified by others or large accumulations of negative reports or unverified posi-
tive observations should be of great significance. Incidentally, since the Russian 
observers report volcanic activity, perhaps some of our observers should also be 
aware of the possibility of flashes of longer duration or even light-glows of varying 
intensity. Here again we may have a chance of verifying or negating a claim." 

It should encourage others planning such cooperative lunar meteor searches 
that Craig L. Johnson in Boulder, Colo. and Walter H. Haas in Las Cruces, N. Mex. 
achieved an hour of overlapping time on January 13, 1959. 

Cassini. Mr. Alika K. Herring offers these remarks on his drawing of the 
lunar ring-plain Cassini which appears on the front cover of this issue: "Before 
' settling down' to the night' s work, I usually spend son-ie little time in a preliminary 
survey of the lunar surface. While so engaged on [July 24, 1958], I was interested to 
note what appeared to be two rather conspicuous clefts lying west and south of the 
largest craterlet in Cassini. I had originally planned to sketch another formation at 
this time; but these features, which I had not seen previously, interested me so 
greatly that I decided to change my schedule. This drawing was the result. 
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C 	 Cs 

"As so often happens in instances such as this, the available literature may 
be inadequate. Elger and Goodacre make no mention of such details in this part 
of Cassini, although Wilkins in The Moon does make a vague reference to some ridges 
in this area. However, they appeared to me to be very cleft-like and so that is how 
I drew them. Of course, ridges can also cast shadows. 

"The third craterlet in Cassini, the small one which lies on the floor at the 
foot of the north wall, was not visible at this time. It is usually a rather easy object 
under a somewhat higher lighting. " 

New Cleft in "Ancient Newton. " 
Figure 19 shows this object, of which 
Mr. Alika Herring writes: "First 'dis-
covered'on July 26, 1958 at colongitude 
30° with 12.5-inch reflector under fairly 
good seeing. Appeared to extend south 
and slightly west on the Mare Imbrium 
from the base of the wall of Plato, curving 
slightly to the west during its course, 
until it ended just east of the small cra-
ter marked 'C' on the Wilkins map. 
The cleft was again seen on August 23, 
1958 at colong. 1195. Under this lower 
lighting two very low ridges were seen 
to extend southwards from the Plato 
wall. The cleft was seen to lie in the 
very shallow valley between these ridges." 

One more lunar cleft is not earth-
shaking news, but the manner of the 
"discovery" of this unmapped (to our 
knowledge) feature may be most instruc-
tive and even thought-provoking. Mr. 
Herring had made a prolonged study 
of Plato with 8- inch and 12. 5-inch reflec-
tors over a period of some years prior 
to July 26, 1958. He had observed Plato 
literally hundreds of times, but he had 
never before noticed this cleft. Now 
he does not even regard it as a parti-
cularly difficult object. Nevertheless, 
he definitely does not think that the 
feature is new to the lunar scene; it was 
merely long overlooked. This question 
of possible earlier oversights by insuf-
ficiently attentive observers almost 
always exists when "new" lunar features 
are announced. 

Figure 19. Sketch by Alika Herring of newly 
discovered lunar cleft south of Plato. See 
text on pg. 155 of this issue. 

Sketch of Comet Burnham - Slaugh-
ter. Mr. David Meisel, our Comets 
Recorder, invites attention to Figure 20, 
which he regards as a very laudable 
sketch of Comet Burnham-Slaughter. 
Mr. Wegner, the observer, estimated 
the stellar magnitude at 13 for the 

A short but very faint tail was noticed in the steadier 
scale on Figure 20 and the arrow to indicate north 
one' s sketch of a comet is to be' Useful. Several 

Figure 20. Comet 1958e  (Burnham-
Slaughter). December 14, 1958. 
4h  lm, U. T. Gary Wegner. 
10-inch reflector. 184X - 241X. 
Seeing fairly good. Sky clear. 

nucleus, 14 for the whole comet. 
moments of seeing. The angular 
in the sky are almost essential if 
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articles upon the work of the Comets Section are planned for the next couple issues. 

Lunar Color Observation. Mr. Carlos Rost of Santurce, Puerto Rico writes 
that on one evening, probably in March or April, 1958, he remarked with a 4-inch 
reflector "a noticeable blue or purple hue", perhaps inside the walled plain Alba-
tegnius. Efforts to dispel the color by moving the telescope had no effect so that 
the color was apparently neither on the mirror nor on the eyepiece. It is unfor-
tunate that Mr. Rost is unable to give more precise data on an interesting observa-
tion. 

Notes on Extended 

Surface Diffraction 
Theory. Mr. Frank 
Vaughn offers the fol-
lowing remarks, here 
slightly edited: "It is 
perhaps not generally 

realized that stellar 
concepts of resolution, 
visibility, etc. require 
modification when applied 
to planetary and lunar 
surfaces, with their 
markings of moderate 
to low contrast. In 
Figure 21 it will be ob-
vious that A and B will 
appear as distinct spots 
of a diameter smaller 

than real, but separated 
by their true angular 
distance. Curiously, a 
larger perfect telescope 
would show the spots as 

larger, but of course 
more nearly of their true 
size, and darker, hence 
more nearly of their true 
intensity. If the 5. 5-inch 
telescope is not perfect 
but differs from a true 

convergence by 1/8 wave, 
then in Figure 21 we 
should move the right-
hand diffraction curves 

a 	 # 	# 
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Figure 21. Example of diffraction-patterns with extended 
surfaces. 5.5-inch telescope, axial image, no spherical 

or chromatic aberration. A and B are dark areas seen 
against a light background of 100 brightness units. Contri-

buted by Frank Vaughn. 

for each spot-boundary 0. 5 seconds to the left and the left-hand diffraction curves 0. 5 
seconds to the right. It will then be plain that little or no contrast now exists between 
the spots and the bright background, and they would hence be invisible. 

"Extending these ideas to other separations of spots (or lines), with different 
apertures of telescopes, it should be obvious that it is of the greatest importance for 
optical systems to be of the greatest perfection attainable, i.e. as in planetary and lunar 
work, where we are concerned with the delineation of delicate details against a brighter 
background. For example, where enough surface brightness exists, a perfect 4-inch 
telescope will reveal darkish details with the same facility as an 8-inch telescope of 
1/8 wave correction. This fact may form the greater part of the explanation of why 

some good observers show as much reliable detail with a 6-inch aperture as others 
with twice as much. Such has been my personal experience". 
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:he Strolling Astronomer 
1835 Evans Place 

.as Cruces, New Mexico 

Photograph of Mare Serenitatis, Mare Tran-
quintal* Mare Vaporum, and adjacent 
parts of moon taken by Robert Cassell, Gar-
dena, California with an 8-inch reflector on 
September 21, 1958 near 4 hrs., 45 mins., 
U. T. Colongitude 6°2. Fair seeing, poor 
transparency. 1 second ex 	on Royal 
Pan. Developed in Mier 01 at 70° F. for 	VOL. 13, NUMBERS 1-4 
10 minutes. Printed enlarged 354 times on 
Dupont Velour Black Paper,Grade No. 4. 	JANUARY-APRIL, 1959 
Lunar south at top, lunar wst at left. 	Published May, 1959 
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ANNOUNCEMENTS 

Editorial Blunder in Previous Issue. Mr. William E. Shawcross of the Sky 
and Telescope staff has kindly directed attention to a misstatement on pg. 152 ar—
our October-December, 1958 issue; third line in first paragraph. There the 
Russian Artificial Planet One is called "the first man-made object to escape from 
the earth' s gravitation". A note by Dr. F. Zwicky on pg. 201 of  Sky and Telescope 
for February, 1959 says: "Recent attempts to put Pioneer vehicles in orbit around the 
moon have obscured the fact that man-made objects had been sent into interplanetary 
space a year earlier. On October 16, 1957 at 10:05 p.m. Mountain standard time, 
an Aerobee rocket was fired from Holloman Air Force Base in New Mexico. At a 
height of 85 kilometers, explosives in its tip were detonated to eject very-high-
speed metallic and metal-oxide pellets - artificial meteors (Sky and Telescope, 
January, 1958, page 111). 

"Three luminous jets from this explosion were observed from Sacramento 
Peak, from Palomar Observatory, and from several stations between these loca-
tions. From this the initial directions could be determined, as well as the space 
velocity of the brightest one. This was upward, at over 15 kilometers per second 
greater than the velocity of escape from the earth. The brightness of this body, 
apparent magnitude - 2 from Sacramento Peak, shows that it was about one centi-
meter in diameter, and hence large enough to penetrate the remaining atmosphere 
above it without disintegration. 

"It is therefore safe to conclude that at least one of the pellets ejected on 
October 16, 1957, escaped permanently from the earth into interplanetary space. 
For a preliminary report, see ' The First Shots into Interplanetary Space', 
January, 1958, Engineering and Science Monthly. A detailed analysis of the data is 
to be published later. " 

New Address for Alika K. Herring. Mr. Herring, one of our Lunar 
Recorders, now has as his address 1312 Arlington Avenue, Anaheim, California. 
His correspondents are requested to note this change of address. 

SOME SUGGESTIONS FOR OBSERVING JUPITER 

by Phillip W. Budine 

Your new Recorder hopes that the following article on observing Jupiter will 
illustrate the many fields of Jupiter research and will serve as a guide for the 
Jovian observer in 1959. 

General: Drawings of the Giant Planet should be made in a period of around 
ten minutes, so that the positions of markings will not be shifted to a large degree 
because of the rapid rotation of the planet. Positional accuracy will be better if 
larger, more prominent markings are sketched first, and then the smaller and 
fainter markings positioned relative to the larger ones. 

Full disk drawings are very valuable and show the general aspect of the planet 
on a particular date. Sectional drawings of belts and of unusual events are also 

very useful. A sectional drawing of a belt may also illustrate the appearance of the 
belt through many longitudes and even over a long period of time. Also drawings 

of individual features such as the Great Red Spot are of value. 

Intensity Estimates: This field of Jupiter study is neglected to a very high 
degree. The Jupiter Section needs more intensity observations. Your Recorder 
has done much work in this field along with a few other active Jovian observers, but 
we urge more observers to contribute to this part of the program. 

1 
• M. 	 =.= • • 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



It is hoped that this article on Jupiter transit observations will be helpful 
to Jovian observers and beginners and will encourage more of these valuable 
observations to be made by observers of the Giant Planet. Many thanks go to 
Elmer J. Reese for the use of some material which he has contributed to this 
article. Transit observations should be sent to our Assistant Jupiter Recorder 
who is: 

Mr. Elmer J. Reese 
R. D. 2, Box 396 
Uniontown, Pennsylvania 

Both Mr. Reese and myself are looking forward to your observations and 
correspondence in the present apparition. 

A SUGGESTED PROGRAM OF LUNAR RESEARCH 

by John E. Westfall 

(Paper read at the Fourth A. L. P. 0. Convention at 
Pasadena, California, August 14, 1958. ) 

Despite three and a half centuries of study, our knowledge of the moon' s 
surface is unsatisfactory. "Satisfactory" study is here defined as the gain of know-
ledge of the lunar surface by full utilization of observational and analytical resources. 
Thus, the definition is not constant, but varies with the degree of sophistication in 
observational and reductional technique. 

The following types of research may be used in lunar terrain analysis: 

(1) Visual and photographic observation, showing the existence and 
approximate form, nature, and position of surface features. 

(2) Micrometrical visual and photographic measures of positions. 

(3) Micrometrical visual and photographic measures of horizontal 
dimensions. 

(4) Shadow analysis, both by measure and by estimate, showing 
vertical forms and dimensions. 

(5) Photometric observations of the illumination of the surface and 
surface features as a function of angle of illumination. 

Other methods, such as spectrophotometric, polarization, and temperature studies 
are not mentioned as they apply to areas rather than to specific objects. 

By the above definition, a satisfactory study of the lunar surface would 
require the use of all five forms of research. The actual case is that all these 
methods are used. The reason that study is still not satisfactory is that the above 
methods are used haphazardly. In general, regions are sketched, photographed, 
measured, and analyzed at random. When one area receives concentrated study 
by one method (e.g., sketching of Plato), it is only poorly studied by the others. 
A large volume of lunar work is done, but it comes in the form of isolated bits - 

.. 
an uncoordinated group of facts. Moreover, modern selenography has become 
one-sided; almost all attention has been devoted to one type of research - the study 
of detail by visual sketching. The goal seems primarily to be the detection of 
detail - this is of some value, but not enough. Still unknown are the form, position, 
size and eventually the nature of the detail observed, as well as the form and 
nature of the general surface. 
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The reason for the above deficiencies is obvious; there is too much to be 
done and not enough observers to do it. The moon' s visible face is too large to 
permit satisfactorily accurate and detailed study. The draftsman cannot 

tiro sketch every formation; the photographer cannot study every object on his photo-
graph; the density of accurately measured positions and altitudes is still extremely 
low. 

The first step in the solution of the problem is its acceptance, unpleasant as 
it sounds: It is impossible, at the present time, to study in a satisfactory manner 
the entire visible surface of the moon. 

The solution is shown by analogy. At the beginning of this century, astro-
nomical techniques had so progressed that their full utilization for the study of the 
positions and proper motions of all stars within reach would have been impossible to 
carry through. In fact, this had been tried, 18 observatories participating in the 
astrographic catalogue - a project to determine positions for 3 • 4 million stars. 
Needless to say, this project was not completed. The solution to the dilemma was 
given in 1906 by Kaptyn: 206 selected areas were chosen for concentrated study, the 
total area comprising only a small portion of the celestial sphere. 

In carrying this solution to the lunar problem, the diversity of lunar forma-
tions, both in type and location, must be remembered. The number of selected 
areas should be large enough to insure inclusion of several examples of all types 
of formations, as well as objects of special interest. The number should be small 
enough properly to concentrate research, however. The same holds true for the 
size of the areas. The areas should be fairly well scattered on the disc, at least 
in longitude, but should be kept away from the limb, in positions capable of easy 
observation. 

If suitable areas were designated, instruments and auxiliary equipment 
of all types could be profitably used in the proposed program. A method of procedure 
for a typical area is outlined here: 

(1) General forms and locations of features to be determined with smaller 
apertures. A rough sketch map to be compiled. 

(2) Confirmation of (1) with visual and photographic observations through 
larger apertures. Sketch map to be revised and elaborated. 

(3) Micrometrical measures to determine first-order positions of major 
well-defined features. Primary control established on map. 

(4) Micrometrical measures to determine second, then third, order 
positions of lesser features. Secondary control established on map. 

(5) Micrometrical measures to determine horizontal dimensions of 
object. Objects drawn to correct scale on map. 

(6) Shadow analysis by measurement, to determine altitudes of pro-
minent features. Altitudes inserted on map. 

(7) More approximate shadow analysis methods used to determine many, 
well-distributed altitudes, both by independent and relative methods. These alti-
tudes placed on map until density is sufficient to draw contours. 

(8) Photometric study, both photoelectric and photographic, to deter-
mine (a) texture of surface and (b) possible composition of surface and major 
features. 
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The results of these eight steps would then he compiled, by nature falling 

into three catagories. 

(1) An accurate topographic map of a portion of the lunar surface, 
showing no dubious features, containing positions and altitudes. 

(2) A catalogue of features in that region, their positions, dimensions, 
altitudes, types and forms. 

(3) A discussion of the texture of the surface, as well as the con-position 
of the surface and major features. 

I have been vague as to the details of such a project; what areas to be covered, 
methods of study and reduction, etc.; this was intentional. It would be out of place 
in this paper fully to outline such a program; not only would it be out of keeping 
with the nature of the paper, but would lengthen it unduly. This paper is a suggestion, 
not a handbook. 

In my opinion, the A. L. P. O. is an organization fully capable of the carrying-
out of such a project in its details of organization, instruction, conduction and 
reduction. Within its ranks are serious observers interested in all the aspects of 
the problem, and, no doubt, theoreticians willing and able to reduce and compile the 
results. 

The value of such a study would be twofold: 

The data gained would be invaluable to lunar theoreticians. A mass of 
accurate quantitative information would be invaluable for statistical analysis. The 
findings as to the texture of the surface, and the composition of the surface and 
surface features would, of course, be of great value to selenology and might well aid 
in the problem of the formation of the features. 

Secondly, the A. L.P. 0. would have conducted the first accurate charting 
of even a part of the moon' s surface. This would show that the association was a 
body capable of carrying on useful work on a professional level, a body capable of 
fully utilizing its resources. 

Such a program would be voluntary in nature. This is as it should be: 
Observers, like other people, are at their best when working voluntarily; they would 
also be able to share that sense of pride which naturally follows the conclusion of a 
great and useful enterprise. 

THE ART OF COMET SEARCHING 

by David Meisel, Comets Recorder 

One of the more important tasks of the amateur observer is searching for and 
locating periodic or newly discovered comets that come within range of his telescope. 
This is a tedious and somewhat thankless job that nevertheless must be done. The 
searching may be done either visually or photographically, using wide-field equipment. 
It seems such a simple thing to search for a comet until you actually try it. Then the 
fun begins! The first object seen that looks like a comet has to be checked with a 
star atlas, and to your disappointment it usually turns out to be a cluster or a nebula. 
Much of the anguish and boredom of comet searching, both for known comets and 
possible discoveries, can be eliminated if one follows a definite pattern of sweeping. 
The steps outlined below should help the prospective searcher make the time he 
spends at the telescope worthwhile. 
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THE FRENCH SELENOGRAPHER C, M. GAUDIBERT 

by A. C. Larrieu 

(Paper read at the Third and Fourth Conventions 
of the A. L. P. 	in 1958. ) 

Casimir Marie Gaudibert, a minister of the Reformed Church, was born on 
March 4, 1823. According to the sources and documents I was able to consult, this 
astronomer was a true apostle. For his observations he used a reflector of 8i-inch 
aperture equipped with a With-Browning mirror. This instrument could stand a 
magnification of 100 to 600, at times even of 1000. Double stars as close as 01'4 and 
even 01'25 were separated with his telescope. 

Gaudibert, an assiduous and conscientious observer, has left us numerous 
observations of the Moon, the planets, and of double stars, most of which were 
published in "The English Mechanic", and "LI Astronomie. " He constructed the 
mounting of his telescope himself and permanently installed it in the back of his garden. 
It was equatorially mounted and equipped with slow motion. The tube, containing the 
81-inch mirror of With-Browning, could be moved; and Gaudibert kept it in. his study, 
taking it out whenever he wished to observe. Among the numerous works left by 
Gaudibert is a detailed map of the Moon, 40 inches in diameter. Although he was more 
specifically interested in our satellite, Gaudibert showed himself to be also an expert 
observer of double stars. 

This untiring observer has left us numerous descriptions of lunar structures 
as he observed them with his telescope. These descriptions are truly unique and in 
reading them one gains the impression of going on a trip of exploration to the Queen 
of the Night. It is one of these descriptions which I am happy to reproduce here in 
part. This particularly winning and enthusiastic report describes the "rise of the sun 
over the Harbinger mountains." 

"The term Harbinger signifies one who runs in front when, due to the motion 
of the Moon around the earth the crests of these mountains begin to be lit by the rays 
of the rising sun, while everything in the east is still plunged into the most profound 
darkness. These crests then, are appearing before the observer, expectant and 
awake, and soon from the bosom of the shadows there is unrolled before him an 
extraordinarily beautiful scenery which throws the observer into the greatest astonish-
ment. This is the panorama of Aristarchus and Herodotus which presents itself to the 
observer' s eye in all its magnificence. 

"The region which concerns us is situated where once there was an immense 
sea, but which today seems to be only a vast plain, more or less irregular, and not 
as rich in detail as the mountainous country. However, it far from resembles a 
desert where one can look over the entire area with one sweep of the eye. It is true 
that too weak an instrument will leave one with a certain discontentment when, after 
having examined our scene, one knows that there are yet objects which one cannot 
expect to discern. But here, as with all other matters, it is necessary to suppress 
one' s desire and to be content with that which is possible. Even the use of the most 
powerful and perfect instruments will always leave an emptiness within the soul, because 
it is characteristic of nature to hide its mysteries, and of man not to know them entirely. 
Consequently the better the instrument, the richer will the scene appear toward which 
one directs it. 

"Let us transport ourselves then with the means of an excellent reflector of 
8i-inch aperture on a beautiful, clear, and calm winter night to the Queen of the Night. 
The region of Aristarchus and Herodotus is in view and one can almost feel its splen-
dor. The black terminator is very close to the east, and some shadows linger for 
a while." 
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Gaudibert was well convinced of the earlier existence of lunar seas. The 
re,;::t S at his observations, which mention "the action of water" give testimony of 
this, and here is an excerpt to that effect, which likewise concerns the region of the 
Harbinger mountains: 

"But these gaps did not exist originally if we are to judge by analogy - they 
were evidently produced by the same cause - the slow but incessant action of the waves 
of the Sea of Storms. It was these waves which carved the deep ravines to the south-
east and north-east, bringing with them the ground material and leaving the bare 
rocks, or if such was the case, polished their surface. It was also these waves which, 
penetrating into the interior of the crater (Krieger), carried with them the lime to all 
sides and filling the hole, raised its floor to the summit of the mountain which occupied 
it formerly. Feeble traces of this mountain exist still if we believe certain observa-
tions and the map of Beer and Maedler." 

But Gaudibert also talks about volcanic activity: 

"The action of subterranean fire has also been felt to the extent that it was 
stimulated by the infiltration of water or by other means. Crater B, to the south, is 
tangible proof of an explosion subsequent to the formation of crater C, because it has 
obliterated the southern portion of its rampart. Another crater to the north of B, 
itself smaller and its crest in the middle of a ghost crater, seems to have been pushed 
into the interior of that crater by this very plutonian energy. The northern shore is 
likewise open. The straight passage, the small craters, some peaks and other frag-
ments point likewise to a violent quake." 

To my knowledge, a.greater portion of Gaudibert' s astronomical observations 
was made at Vaison (Vaucluse), that little town which is also called Vaison-la-Romaine, 
because of the ancient Roman ruins which one can still admire there. There on June 
9th, 1901, this great selenographer, whose descriptions entertain and instruct us, died 
at the age of 78. 

P.S. I should like to express my gratitude to the honored Secretary and 
friend, Atty. David P. Barcroft, who was kind enough to communicate his notes on 
Gaudibert to me, and also to the Mayor of Vaison-la-Romaine, who so kindly facili-
tated my researches concerning Gaudibert' s private life. 

Note by Editor. Mr. Larrieu' s paper was translated from French into English 
by Dr. Ernst E. Both. 

REPORT OF THE A. L. P.  MERCURY SECTION 

by Owen C. Ranck 

(Paper read at the Third and Fourth A. L.P. 0. 

Conventions in 1958.) 

Surprisingly, our Mercury Section sprang to new life lately. First, I wish to 
thank the following for their contributions to the Section: 

Gary Wegner, Bothell, Washington, 4" reflector. 
J. D. Bestwick, Staffordshire, England, 12" reflector. 
F.C. Wykes, Cambridge, England, 6" reflector. 
Dennis Milon, Houston, Texas, 8" reflector. 

Skil 	 William K. Hartmann, New Kensington, Pennyslvania, 13" refractor. 
C. L. Johnson, Wichita, Kansas, 6" reflector. 
Chester J. Smith, Oakland, California, 9:'5 refractor. 
Owen C. Ranck, Milton, Pennsylvania, 4" refractor. 
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DUST ON THE MOON 

by Dr. Francisco Aniceto Lugo 

The quantity of dust present on the surface of the Moon may, at first sight, 
seem to be a matter of little importance. However, not only is it one of importance but 
of the greatest importance. Investigating the approximate quantity of dust there is on 
the lunar surface is not only of vivid interest to persons who are endeavoring to explain 
the origin and nature of our satellite, but also to astronavigators who are already 
thinking of landing in areas of the Moon selected by them beforehand. Strictly speaking, 
it is a problem of our times that has to be resolved as soon as possible. 

It must be stated at the outset, quite clearly, that the resolution of the problem 
is only possible in the realm of scientific speculation, on the plane of conjectures, based 
on scientific data, albeit such being in not a few cases, contradictory and often contro-
versial. Be this as it may, we are forced to depend on them since none other is available; 
and the desired outcome that may be so derived depends largely on the good judgment we 
exercise in the choice of such data and the reasonable use to which they are put. In 
short, we must exercise a proper, moderate and discreet criterion, in appraising the 
different determining elements. 

Spurred by this criterion, I shall here consider the thesis of Thomas Gold, 
according to which the Moon is covered by a thick layer of dust, thousands of feet deep. 
Thus, as soon as astronavigators from Earth would land on the Moon, they would get 
sunk there with their flying machines and remain buried forever. Hence, should such 
be the state in which the lunar surface is found, no hopes could be entertained for the 
present of man' s setting foot on it. Gold adduces that X-rays and the ultraviolet rays 
of the Sun, as also cosmic radiation, in the course of thousands of millions of years 
have been pulverizing a large part of the rocky surface of the Moon, reducing it to a 
very fine dust, which during that time has been levelled off by the rotation and gravity 
of the Moon, while it settled in craters and valleys. On the other hand, there must be 
taken into account the exfoliation of the rocks of the Moon, which has been disinte-
grating a portion of the material in it. To this there must be added quite a quantity of 
meteoritic dust which, as on Earth, thickens the lunar globe in the course of time. 
And, to sum it all, it is held from a theory based on ideas set forth by Fred Hoyle that 
our satellite was formed from dust, it being nothing else but a dust aggregate at least 

a 	 so many kilometers in depth. 

Let us, however, consider whether the matter is as desperate as Gold imagines. 
From spectral analysis it is shown that the surface of the Moon is covered with a fine 
material, not actual dust, but rather gravel, and this is not so throughout the whole area. 

I 
	This layer of gravel seems to be covered with fine dust and it is even natural that it be 

so, as occurs in many places here on Earth. There do not seem to be weighty reasons, 
barring those of mere conjecture, why the layer of dust or even the gravel should be 
extremely thick. It is convenient to point out that even from good photographs taken 
in favorable conditions of illumination, one can note the dusty appearance in certain 
areas of the Moon; but, despite this, no observation or pointed argument exists to justify 
the hypothesis that our satellite is covered over with such a dense layer of dust as to 
render impracticable the landing of terrestrial astronavigators. 

If we proceed by analogy, we will say that the Moon like the Earth (deserts of 
sand, dust, dunes, etc.) must have areas in which the dust and the sand - if at some 
time there were seas on it - may attain a thickness such as is uncomfortable for our 
astronautical explorations, but exceptionally so and without, in any manner, consti-
tuting a desperate case for us. In reality, our astronavigators, at all events, and as 
a very reasonable precautionary measure, will find it necessary to take with them 
small trial rockets which they will explode on the lunar surface before proceeding with 
landing; or they may utilize some other similar expedient toward such a purpose. Such 
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a test may be also carried out frorr Earth itself, causing large rockets with luminous 
material to crake an impact on the surface of certain areas on the Moon favorable for 
landing, and this impact, should that body be as Gold and others think it is, would blow 
up clouds of dust over a considerable area that would be visible and capable of being 
analyzed with the spectroscope from Earth. 

Disproving such an hypothesis is the more or less stable appearance of the 
lunar surface. Since it is already admitted that the Moon has an atmosphere, albeit 
extremely rarified, but nevertheless of such efficiency as to impede the fall of aereo-
lite s as happens on Earth, as Patrick Moore establishes (1), it is quite possible also 
that there are winds in the Moon, chiefly those corresponding to our trade winds. The 
fact that the lunar atmosphere is rarified does not exclude the possibility of the presence 
of wind, and this may even, at times, become strong. In fact, if it is considered that 
the relatively isolated particles can be carried away with greater facility than those 
more intimately united, that is, that the atmospheric currents caused by changes in 
temperature with barometric pressure and with perhaps a small coefficient of moisture, 
can attain great speeds, it is logical to admit that there could be a sensation of heavy 
wind in the Moon. Naturally, such atmospheric currents will not be easily observable 
from Earth, although, from very good sources, there has been a series of observations 
of fogs, mists and atmospheric phenomena like them in our satellite which justify such 
a point of view. This wind would, in certain parts of the Moon, produce quite a number 
of dust maelstroms, whose existence we could learn through our instruments and by 
direct observation when the occasion is favorable, if our satellite be truly abundantly 
dusty. 

It is noteworthy, nevertheless, that if meteoritic origin be accepted, be it 
volcanic from the craters in the Moon, or, in general, from the configuration of the 
lunar surface, the admission of a certain quantity of dust as a covering of our satellite 
is an almost natural consequence. Fred L. Whipple, who believes that both forces -
the meteoritic and the volcanic - have been exerting their action in the Moon, molding 
its surface (2), is of the opinion that our satellite must be covered by a layer of thick 
dust. "Every explosion", says Whipple, "should bespatter lunar and meteoritic 
materials - probably more of the former - in the form of solidified fragments and 
droplets over a considerable area with a center in the point of impact. Since volcanic 
action would produce like effects, observation should furnish proofs of the existence of 
this dust, and, contrarily, we should discard both theories. Fortunately for the latter, 
there is abundant testimony of the presence of said layer of dust." Whipple continues, 
advancing as proof the fact that during an eclipse of the Moon the temperatures at the 
surface dropped from 71°C to below -79°C, adding: "No granite rock or a like solid, 
a mean good conductor of heat, could cool off so rapidly after having been heated during 
several days. Only insolating materials can respond so rapidly to changes of temperature. 
The lunar surface is, therefore, covered over with some insolating material, such as 
pulverized rock, dust or some porous material such as porous stone or volcanic ash. 
Once again, we find here no distinction between the volcanic and the meteoritic theories, 
since both anticipate the conditions observed. " 

Procedures employed to determine the nature of the lunar surface by photo-
graphing it in lights of different wave-lengths have given, according to Gilbert Fielder (3), 
results which seem to bear some concordance. The most significant of these, in so far 
as refers to the surface of the Moon, are the following: 

Coblentz (1905) 	 - Granite, basalt, diorite (mixture 
of feldspar, hornblende and mica); 

Wilsing and Scheiner 	 - The maria behave as if they were 

(1909) 
	 covered with lava; 
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Wood (1910 and 1912) 	 - Sulphur present in the black bands 
of the ultraviolet; 

F. E. Wright (1927 & 1930) - Rocks of light colors, such as 
pumice stone, quartz porphyrs, 
dusts of transparent substances, 
trachytes and granites; 

Stair and Johnson (1953) 	 - Glass of pulverized silica; 
small iron content. 

The method consists fundamentally in the photographing of the surface of the 
Moon with lights of different colors and then comparing the results with those obtained 
by photographing terrestrial materials which, in identical conditions, give the same 
or very similar photographic impressions, in order to deduce the nature of those 
covering the surface of our satellite, with other ingenious accessories of technique. 
It must be borne in mind, however, that these observations are not valid for the entire 
observable surface of the Moon, on the one hand; and, on the other hand, that the 
materials existing in it may, and even should, differ greatly in color and other charac-
teristics from their terrestrial equivalents, by reason of the difference in atmospheric 
pressure, heaviness (gravity) and other conditions of the physical medium in the two 
globes. This gives to the examination of the lunar surface by light of different wave-
lengths a most relative value and most questionable one, as a decisive element in knowing 
the nature of the materials which cover our satellite. 

Besides, from the results it is seen that the materials that may cover the sur-
face of the Moon, in the light of our spectroscopic and photographic investigations, are 
many, the pulverized or crumbled ones playing the most important part. Thus, along 
these lines, it seems that there is still much to learn or to investigate, in order to 
arrive at correct or sure results. Let us, therefore, resort to theories in vogue: 
that of meteoritic impacts, the volcanic theory and that of lunar intumescences in 
relation to the existence of dust in appreciable quantities on the surface of the Moon. 

If the meteoritic theory be true, the surface of the Moon could be covered by 
an abundant layer of dust. In fact, according to notes made by Pierre Rousseau (4) 
on reporting a calculation of Gifford, it would take an asteroid 1, 600 meters in dia-
meter, falling at a speed of 64 kilometers per second, to create a crater like Coper-
nicus, the explosion being sufficiently powerful to project the residues of the ground 
through the distance of the wall, at a speed of 270 meters per second, which would pro-
duce an enormous quantity of dust; and it is to be noted that the force of this tremendous 
explosion would proportionally be 400 times more intense than that of dynamite. Thus, 
if the Moon has been submitted to a meteoritic bombardment in the course of time, the 
pulverized or crumbled materials would be of some very great extent on its surface. 
But - and there are many reasons to the contrary which I have advanced on other 
occasions - if the Moon has been submitted to such a bombardment, why not Earth? 
It will be said that, in fact, there can be shown on Earth a number of craters of known 
meteoritic origin, which is true. However, their number is not so great as that of 
the ones found in the Moon and, besides, the terrestrial craters of meteoritic origin 
are usually elliptic; while those in the Moon are, as a rule, circular. And - very 
important - the data obtained by the Sputnik III reveal that, at least in the portion of 
space explored,, there is not that amazing quantity of meteorites which most men of 
science imagined. And thei.e is still another reason of great weight, namely, as is 
sustained by Moore, not only is there a certain amount of atmosphere in our satellite, 
but, despite its rarified condition, as a body, this lunar atmosphere is just as 
'efficacious as that of the Earth in protecting the Moon against meteoritic in- pacts. 
Consequently, meteoritic impacts of any consideration must have been and must be as 
rare on the Moon as is the case on the Earth; and therefore, in this respect, there 
should not be much difference in the quantity of dust present in either globe. 
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There is still another argument in favour of the presumption that there exists 
a fair quantity of dust on the lunar surface. The Earth increases its volume annually 
be accretion, with the considerable residue it receives of meteoritic dust. In the Moon, 
a like occurrence should be evident, probably more pronounced in the results if the 
peculiar climatology characterizing it is to be considered. However, since on Earth 
we do not see that as a result the ground is covered with a dense layer of dust, but 
that the latter settles largely in consistent masses, in the Moon something analogous 
should occur if we consider in our present day, on the basis of the multitude of obser-
vations of lunar fogs and mists and even of spots of periodical development which we 
suppose to be vegetation, that some quantity of moisture actually exists in our satellite, 
which makes the dust settle down and harden, forming in different aggregates. The 
meteoritic theory, therefore, does not in any way justify the existence on the Moon of 
dust in large quantities. 

In so far as the volcanic theory is concerned, the existence of dust in the Moon 
in enormous quantities would be better justified, were it not for the evidence that 
vulcanism - and this is something I am unable to expand on here never attained there 
the impetus it has on Earth, but is confined to behaving in a relatively passive manner, 
explained perfectly well by the thesis of lunar intumescences. And, in this respect, 
it is well to indicate that what is usually estimated as dust covering a material resem-
bling gravel on the surface of the Moon is nothing but volcanic ash, both materials 
forming, according to spectral analysis, a small layer which would not hinder landing 
on the Moon, at least on the greater part of the lunar surface. 

There is thus left to consider the cosmogonic theory according to which the 
Moon, as many other globes, was formed of dust, a large quantity of which is pre-
served on its surface. Moreover, in this case, the enormous pressure exercised by 
the upper layers will have heavily pressed the greater part of the satellite some time 
ago, in different grades of consistency, there forming besides overlying layers of 
rocks that will have cropped out to the surface and the existing dust limiting itself to 
showing in a form analogous to that which we observe on Earth. The maria, for 
example, seem to be rather large extensions of land covered over with pumice stone, 
or with a material of igneous origin, with a layer of gravel topped by volcanic ashes, 
which must be scarcely more than a few centimeters in thickness. This is, in effect, 
the conclusion at which one arrives after carrying out a number of spectral observations 
and after analyzing the photographs of the so-called lunar seas or plains and of other 
notable locations on the satellite, taken with light of different wave-lengths. 

These observations and analyses direct our attention, above all, to the most 
probable possibility that the surface of the Moon is covered with a small layer of gravel 
or crushed rock material, quite thick, covered over by another of dust or rather ashes 
of just a few centimeters in thickness, and this not in all parts. Therefore, the fear 
on the part of some astronavigators of remaining buried inside a deep layer of dust 
upon landing has no more scientific basis than that which has been entertained regarding 
the large number of meteorites which would damage their ship in transit and, which, 
as is inferred from the data gathered by Sputnik III, is no more than an empty supposi-
tion - without denying, of course, the fact that in given zones of space meteoritic 
clusters can be found - which certainly exist - though easily detectable, and in sufficient 
time, by radar units. 
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Postscript by Editor. We express our thanks to Dr. Francisco Aniceto Lugo 
for these interesting ideas on a very current subject. His address is Puente la 
Trinidad, Caracas, Venezuela; and some of our readers may wish to correspond with 
him about some topics in this paper. Dr. Lugo is a member of the British Astrono-
mical Association, the Societe Astronomique de France, the International Lunar 
Society, the A. L. P. 0., and other astronomical societies. He and his co-workers in 
Venezuela publish Lumbre, a scientific periodical in Spanish devoted to astronomy, 
astrophysics, astronautics, and related subjects. 

A VERY RARE EVENT: AN OCCULTATION OF REGULUS 
BY VENUS ON JULY 7, 1959 

by Walter H. Haas 

Several references to this coming astronomical great oddity have appeared in 
various places, with the fullest account in an article by Mr. Gordon E. Taylor in 
Journal of the British Astronomical Association, Vol. 69, No. 1., pp. 32 - 33. 
Mr. Taylor informs us that there is not on record a single definite observation 
of the occultation of a first magnitude star by a planet. The area of visibility of the 
phenomenon includes South America, the east coast of North America, Europe, West 
and South Asia, and Africa. The occultation will occur in daylight except for some 
observers in South Asia. Venus will be a thick crescent on July 7, with 41% of the 
disc illuminated and with an angular diameter of 30!1  The apparent motion of the star 
will be almost exactly at right angles to the line joining the two cusps and will form 
an angle of 20°  with the meridian. 

The following data on the occultation may be found in Mr. Taylors article: 

Station Disappearance Reappearance 

Washington 

U. T. P. — 

93°  

U. T. — P.  

323°  14h 15m  14h 27m 

La Plata 14 20 163 14 31 254 

Greenwich 14 21 66 14 30 349 

Algiers 14 21 82 14 32 333 

Cape of Good Hope 14 25 139 14 38 276 

Hyderabad 14 30 57 14 37 359 

As usual, the position-angle P is counted from zero at north through 900  at east. 
Thus disappearance for almost all observers will occur at the dark east limb of the 
planet, while reappearance will take place at the illuminated west limb and will be 
much more difficult to observe on that account. 

Apart from its beauty as a rare spectacle, this phenomenon will be of scientific 
interest primarily as an opportunity to study the atmosphere of Venus by means of 
its effect on the light of RPaulus when at the limb. The apparent motion of Venus at 
the time of the occultation in terms of linear units at its own distance from the earth 
will be about 81 miles per second of time. Thus if the relative path of Regulus were 
normal to the limb, the star would require 5 seconds to traverse an atmosphere 44 
miles deep. During this time its light would presumably be dimmed and reddened b.,: 
the atmosphere of Venus. If the path of Regulus is not normal to the limb, the passage 
through an atmosphere of given depth will require more time. The maximum amount 
of time and the corresponding optimum conditions for studying the effects of the planet' s 
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I feel that I must also record here my disappointment with the very brief and 
disconnected account of the doublet lens, corrected for both spherical chromatism 
and lateral chromatism. The eminently useful character of this subject will certainly 
not be denied. As a model discussion of this topic, both terse and highly informative, 
there is still nothing like the account given by L. C. Martin in his "TECHNICAL OPTICS". 
Furthermore I find rather sketchy in places the treatment of Gaussian dioptrics in 
Professor Strong' s textbook. This has apparently been done according to a novel 
procedure due to T. Smith, but many important results are absent or are given later 
on. The reader will look in vain for the formulae enabling the synthesis of an equi-
valent system from the cardinal elements of component systems, at least in their 
usual form. The collinear equations are given as a basis for the discussion of the 
various magnifications, but they are not derived. Nowadays all this can be done in 
a very neat and simple way following the matrix method introduced by Marechal. 
Finally, as a last critical remark, more space might have been devoted, and sooner 
in the book, to the various aspects of ray-tracing and caustics should have been 
discussed more amply than in their very interesting but special relation to the Gaviola 
method of testing a concave mirror. 

For a review opening with earnest and sincere praise of a notable book the 
present article does seem to have accumulated quite a lot of grievances. These per-
haps reflect mostly the fact that I have been reared in proper reverence of theory, 
according to the European tradition, and also my personal bias toward theoretical 
research. Professor Strong' s "CONCEPTS OF CLASSICAL OPTICS" has evidently 
been written to fulfill the needs of the experimentalist in optics. This aim it does 
achieve very successfully, providing in each particular province of optics just the 
right amount of basic theory if the reader does not insist too much on the underlying 
unity of the theoretical structure. Instead Professor Strong has made available to 
the reader a wealth of useful and timely knowledge in optics. Thus he has maintained, 
or better adapted to the intermediate level of teaching, the great tradition which was 
initiated at Johns Hopkins University by the researches of R. W. Wood and his classic 
work "PHYSICAL OPTICS". 

The publishers of "CONCEPTS OF CLASSICAL OPTICS" must be congratulated 
for the magnificent book they have produced. It is presented between hard covers made 
in a very pleasing shade of turquoise and the type is both agreeable and very legible. 
Typographical errors are few, the most obtrusive concerning the name of Zehnder, 
misspelled Zenger on pp. 247 and 307, also in the Index. 

Note by Editor. Our reviewer is Professor of Optics at Laval University, 
Quebec, Canada. 

SOME FURTHER NOTES ON THE RECENT APPARENT 
VOLCANIC ACTIVITY IN THE LUNAR CRATER ALPHONSUS  

by Walter H. Haas 

Since the publication of our previous article on this subject on pp. 119-123 
of our October-December, 1958 issue, a number of observations of Alphonsus, in 
part seemingly contradictory, have been made by A. L. P. 0. members and others. 
Also, Dr. N.A. Kozyrev has himself described his own observations on pp. 184-186 
of Sky and Telescope for February, 1959. His report is in some disagreement with 
our first account, where we followed an article by Dr. Kopal in The New Scientist 
for November 27, 1958. Finally, the phenomenon itself must be of very considerable 
interest to all observational and theoretical students of the lunar surface. Let us, then, 
begin by summarizing from the Sky and Telescope  article what was actually observed. 

The Kozyrev Observations and Their Interpretation. The instrument employed 
was the 50-inch reflector of the Crimean Observatory of the Academy of Sciences of 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



the Soviet Union. The slit of the spectrograph passed through the central 
peak of Alphonsus in a lunar east-west direction. Guiding was done on the image of 
the central peak. The first spectrogram on November 3, 1958 was taken at lh, U. T. ; 
and Dr. Kozyrev then had the visual impression that the peak became strongly washed 
out and of an unusual reddish hue. A second spectrogram was taken from .30m  to 3h 3Om  
on November 3; the visual impression was that the central peak of Alphonsus was 
unusually bright and white, suddenly dropping to normalcy during this period. A 
third spectrogram was then made between 3h  30m  and 3h  40m, U. T. Later develop-

ment of the spectrograms showed that at 1
h the central peak was deficient in violet 

light compared to spectra obtained on previous dates; in fact there was a general 
absorption varying inversely with the wave length, and amounting to 15 to 20 percent 
in the visual region. On the second spectrogram, 3h  Om  to 3h  30m, there was no 
noticeable absorption but instead an emission spectrum of broad bands superimposed 
on the usual spectrum of the central peak. The third spectrogram, 3h  30m  to 3h 40m, 
shows the normal appearance. We might note that the colongitude, the lunar eastern 
longitude of the sunrise terminator, ranged from 168°.1 at lh  to 169°4 at 3h  30m  U. T. 
on November 3, 1958. Therefore, Alphonsus was about a day away from the sunset 
terminator. Two spectra obtained on November 4 showed nothing peculiar about 
Alphonsus, and after that the region was in night. 

The observations are interpreted to mean that there was first an ejection of 
dust or volcanic ash, causing the reddish hue seen visually and the absorption spec-
trum, followed by an effusion of gas, giving rise to the emission spectrum. The chief 
peculiarity of the emission spectrum is a strong group of bands starting at 4737 ang-
stroms. These bands are not exactly superimposed on the central peak but are shifted 
about a mile toward the sun, probably meaning that the short-wave solar radiation 
exciting the gases to shine was penetrating only those parts of the gaseous cloud nearest 
the sun. The Alphonsus emission spectrum was rather similar to that of a comet, 
aid one must suppose that solar radiation produced dissociation of the complex original 
gaseous molecules issuing from beneath the surface. A full interpretation of the 
spectrum will require many measurements and a very detailed analysis. However, 
the Swan bands of the carbon C2 molecule are definitely present, and some faint bands 
belonging to the carbon C3 molecule can also be recognized. For some unknown reason 
the Swan bands are not sharp on the long-wave side but appear indistinct for five to ten 
angstroms. 

G, P. Kuiper' s Point of View. In a letter published on pg. 307 of Sky and  
Telescope for April, 1959 Dr. G.P. Kuiper of the Yerkes Observatory questions 
some of these interpretations. In particular, he challenges the nature of the emission 
bands. He states that inspection of photographic copies of the spectrum fails to show 
any band structure superposed on the Fraunhofer spectrum of the central peak, but 
instead only a continuous overlying emission patch near 4700 angstroms. The rest of 
the peak spectrum has, relative to the walls and floor, very nearly the intensity to be 
expected for a well-guided spectrum, an opinion verified both by the intensity of the 
peak on direct photographs and by comparison with a number of spectra taken at the 
McDonald Observatory. Dr. Kuiper continues to state that the Swan band at 4737 
angstroms of the C2 molecule would have been observed not in emission but rather 
in absorption, while the associated band at 5129 angstroms would have shown weakly 
in emission. This result rests upon the classification of the relevant vibrational 
states and the known transition probabilities. Dr. Kuiper concludes that C2 has not 
been observed and that the nature of the 4700 feature is still unexplained. 

Some Reports of Peculiar Post-Eruption Features near the Central Peak. On 
pg. 121 of our Oct. -Dec., 1958 issue we described how Dr. H. Percy Wilkins in 
England on November 19, 1958 near colongitude 13° observed a faint dusky reddish 
patch about 2 miles across immediately south of the central peak. Messrs. J. Wall 
and F.D. Brewin saw the same feature on the same-date. They were using a 12-inch 
telescope; Dr. Wilkins, a 151/4 -inch reflector at 500X. We now have learned that 
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Figure 6. Alphonsus. 
Charles M. Cyrus. 
10-inch refl. 323 X. 
January 18, 1959. lh  22m, U.T. 
Seeing 7. Transparency 5. 
Colongitude = 12. 

Figure 7. Alphonsus 
Elmer J. Reese. 
6-inch refl. 240X. 
April 17, 1959. lh 30m, U.T. 
Seeing 4-6. Transparency 4. 
Colongitude = 1696. 

on November 19, 1958, Mr. G.A. Hole also sketched Alphonsus, at 21h  15m, U.T. 
with a 24-inch reflector at 525X. His observation is discussed on pp. 66-69 of 
The Journal of the British Astronomical Association for February, 1959. Having at 
the time only very imperfect knowledge of what Dr. Kozyrev had observed, Mr. Hole 
found Alphonsus perfectly normal except for a shaded reddish brown patch on the 
southwest side of the central mountain. The moon was very high in the sky, ruling 
out atmospheric dispersion as a source of false colors. No efforts at focusing, moving 
the telescope, etc. changed this reddish brown coloration; nor did any such instru-
mental adjustments ever produce color anywhere else on the moon. Another observer, 
Mr. R. Edwards, at the same telescope verified the color. The seeing was good 
enough that the dark area in Alphonsus near the east wall was clearly resolved into a 
mottled and complex structure. Four photographs were taken, and a tonal change 
may be faintly present on them at the border of the dusky area. Mr. Hole is very 
confident of the reality of the color and of its newness on or near November 19, 1958. 
There is thus a surprising and pleasing degree of concordance among these five 
observers. 

Writing to Mr. David P. Barcroft on January 31, 1959, Mr. Patrick Moore 
said that Wilkins and Hole had again observed the reddish patch. It further appears 
that Dr. Hedervari in Hungary wrote Dr. Wilkins on December 8 that Mr. Lewis 
Botha in that country "observed a grey spot with a 600 power in Alphonsus, 3 days 
after your observation [thus presumably on November 221. The position of the spot 
was the same as yours, but according to Botha the shape of the spot was probably 

elliptical". 

Some Objections to the Newness of the Wilkins Spot. It was once said in a 
discussion that planetary observers are not always disagreeing with each other. The 
inference is that they certainly do frequently disagree. The following remarks are 
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contained in a letter from Dr. Ernst E. Both at Washington University in Saint 
Louis under the date of March 8, 1959: "... . I read with great interest your article 
'An Apparent Volcanic Eruption in the Lunar Crater Alphonsus' . Concerning the 
observation of Dr. Wilkins I should like to state that I do not think that the observed 
spot' is new, nor that it is a ' spot' in the sense of the common terminology. To 

the south cf the central mountain runs a twisted mountain-arm with many slight ele-
vations and short, shallow east-west depressions. On my map [pg. 98 of the July-
September, 1958 issue of this periodical] there are two features clearly indicated 
which, under certain circumstances, simulate spots' of various intensity and 
shading. One, in b/c - 5.5 is a faint elevation; the other in b/c - 5.7 is a shallow 
depression. Both of these features are indicated on photographs. From the sketch 
of Dr. Wilkins it looks as if his ' spot' would be the depression. This depression can 
be rather ' luminous' when the shadows fall towards the east (i.e. when he made his 
observations) and changes in brightness as the altitude of the sun increases. Unfor-
tunately I have not observed Alphonsus recently and cannot, therefore, say for certain 
that his spot' is nothing but this depression. However, this particular terrain is 
rather complicated, rough, and tricky; and we ought to be very cautious before 
reporting anything ! new' . 

Mr. David P. Barcroft has expressed a similar point of view in letters to 

me. 

Some Miscellaneous Observations of Alphonsus. A number of observations 
of this crater have been made since November 3, 1958 by A. L. P. 0. members. 
Those given below are by no means all which have been reported; but they should be 
typical, and we hope to give others received in a later issue. 

Lyle T. Johnson observed this crater on November 23, 1958, 3h  30m  to 4h  
30m, U. T., colongitude = 5393 and on November 24, 1958, lh  40m  to 2h  55m, U. T., 
colongitude 64°5. The instrument was presumably his 16-inch reflector. Mr. Johnson 
looked for a red spot, both with and without red and blue filters, but could find none. 

David P. Barcroft had some fairly good views of Alphonsus on April 16 and 
17, 1959, colongitude near 5°  and 17°  respectively. There was no trace of color in 
the central peak save only white. On April 16 Mr. Barcroft especially remarked 
how the shadow of the central peak was long and needle-like. He inferred that the 
cross-section of the central peak casting the shadow must be very thin. 

ay 

Paul J. Nemecek sketched Alphonsus with a 12.5-inch reflector on January 
30, 1959 at 9h  5m, U. T., colongitude = 16294. A red filter improved the view. Detail 
shown is apparently normal, with no dusky area near the central peak. 

Ehlrner J. Reese drew the central peak and its surroundings on February 17, 
1959 at 0 20m, U. T. with a 6-inch reflector at 240X, fair seeing and a clear sky 
but windy. The colongitude was 1793. Nothing unusual was seen, and there is no 
colored dark area adjacent to the central peak. The view was good enough that a 
crescent-shaped internal shadow was drawn in a small craterlet, perhaps only a 
mile in diameter, almost two north-south lengths of the central peak to its north-
northwest. Mr. Reese observed Alphonsus again on April 17, 1959 and executed the 
drawing reproduced here as Figure 7 on pg. 36. Readers may judge for themselves 
whether the dusky spot close to the south end of the peak is the one recorded by 
European observers. Mr. Reese makes no reference to any colors. 

Charles M. Cyrus drew Alphonsus on January 18, 1959, Figure 6 on pg. 36. 
Mr. Cyrus explains that this drawing is not complete for all detail visible in the 
crater. Waiting for the moments of better seeing, Mr. Cyrus finds that he usually 
needs a whole hour to record most of the details in lunar formations as large as 
Alphonsus; and during that interval of time the shadows shift very appreciably in 
objects close to the terminator. Those who draw Mars or Jupiter will appreciate 
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the problem. About this view on January 18 Mr. Cyrus writes: "The crater pits in the 
!lark spots were seen easily. The pit in the southwest spot looked oval as though it 
was just an enlargement of the cleft that passes through it. I had always before seen 
the cleft to stop at the crater pit, but this view showed that the cleft runs south 
through the dark spot and continues for a short distance beyond. Many rills running 
north and south to the east of the central peak are not included in the sketch. The 
central peak does not look smooth. " We would invite attention to the internal detail 
shown in the dark spot under the east wall (refer to Hole' s observation at similar 
solar illumination above) and to the lack of any dark spot or dusky area immediately 
south of the central peak. 

Mr. Cyrus has recently been concerned with achieving realistic effects in his 
lunar drawings and has corresponded on this topic with Mr. Alika Herring, one of our 
Lunar Recorders. It seems to me that in Figure 6 the observer has realized a pleasing 
and natural-looking style. He passes along these suggestions to lunar artists: 

1. Use a good grade of paper. 

2. Draw on a large scale. 

3. Use a dark pencil and employ a bold style. 

I have personally observed Alphonsus on several dates with a 12.5-inch 
reflector at 303X and 404X. On January 19, 1959 at colongitude 2590 everything 
seemed normal and ordinary. The central peak and its environs resembled a sketch 
made on December 20, 1958 at colongitude 22°7 (Figure 3 on pg. 121 of Oct. -Dec., 
1958 issue); but a darker (and gray) spot a little south of the central peak drawn on 
the earlier date was not visible. On January 25, 1959 at 100°0 the near-full-moon 
aspect of Alphonsus appeared perfectly normal, the observer here relying upon 
memory. On March 18, 1959 at 1390 the central peak and vicinity were observed and 
sketched, thus at a solar lighting close to the English observations on November 19, 
1958. I remarked: "There is no sign of any abnormal color on the south side of the 
peak or of any other obviously unusual appearances." On March 19, 1959 at 2396 
Alphonsus and its central peak seemed normal in every respect, and no unusual colors 
were seen. 

Possible Craterlets in the Central Peak. is, 	I. L. Thomsen, Director of the 
Carter Observatory in Wellington, New Zealand invites attention to the following 
statement on pg. 158 of Walter Goodacrel s book The Moon: "Alphonsus possesses a 
distinct central mountain on the summit of which, 1904, Oct. 2, I saw a crater-like 
oval depression." Wilkins and Moore say on pg. 138 of their Moon: "Nearly in 
the centre is a mountain, with its highest peak on the north and with two craterlets 
on the crest on the south." The two craterlets may indicate greater resolution of 
detail than in Goodacre' s observation. One wonders, of course, whether these cra-
terlets have any relation to the activity on November 3, 1958. These craterlets have 
escaped our observers, unless perhaps very imperfectly seen by Cyrus as the stated 
lack of smoothness of the central peak and by me as a brighter spot on the south edge 
of the peak. The shadow of the central peak on Reese' s drawing of February 17 con-
firms the greater height of the north end, as does also Figure 7. 

Concluding Remarks. In spite of the remarkable agreement among a number 
of observers, the evidence for the existence of a dusky reddish area near the south 
edge of the central peak must be regarded as contradictory and inconclusive. The 
evidence that such a feature is new to the lunar scene is weaker still. We must thus 
conclude that a structural change as a result of the volcanic degassing on November 
3 1958 is yet unproved. Nevertheless, observers should watch closely for what 
Wilkins, Hole, and others have reported. Large telescopes employed in good seeing 
arc. most likely to achieve satisfactory results. However, observers with more 
rnotlust instruments should also watch Alphonsus closely and regularlyfor a possible 
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"Nevertheless, good contacts have been made repeatedly among the 
following stations: W7LMH, Carlos Jensen, Salt Lake City; K5LWN, Walt La 
Fleur, State College, New Mexico, who made his station available to Walter Haa...: 
K5MZD, Tom Allison, Houston, Texas, through whom Dennis Milon was able to 
join; and yours truly, K8AGX, near Columbus, Ohio. Attempts were also made 
to contact Fred Wyburn, Red Bluff, California through W6PYE. 

"It can be concluded that it is not practical to use radio as a means of 
communicating emergency information, except possibly through regularly establish-
ed code (CW) networks. Regular schedules pre-arranged among those who wish to 
exchange views and ideas can be very helpful, especially during an astronomical 
event such as an opposition of Jupiter, an eclipse, etc. Best results up to the date 
of writing have been at 28.9 megacycles on Sundays at 6:00 P.M., E. S. T. My 
thanks go to all who have contributed to this effort. 

"A. L. P. 0. members who have an amateur station available are welcome 
to join the net at any time, and any questions or comments should be directed to 
yours truly or to Walter Haas." 

An Occultation of a Star by Mars. Mr. Takeshi Sato in Hiroshima, 
Japan, reports an occultation of a star by Mars observed by him with a 6-inch 
reflector at 269X on November 21, 1958. Disappearance occurred along the north 
limb; refer to Figure 8. Mr. S. Kaho of the Tokyo Observatory and Mr. I. 
Hasegawa, the Director of the Computing Section of the Oriental Astronomical 
Association, identified the star as BD+18°459, stellar magnitude 7.3. It is curious 
that this occultation was not among those predicted in the 1958 Handbook of the  
British Astronomical Association. It was also observed in Japan by Mr. I. 
Tasaka, by Mr. T. Goto, and by Mr. S. Hukui, the Director of the Lunar Section 
of the Oriental Astronomical Association. Mr. Sato was unable to detect any 
effects of the Martian atmosphere on the light of the star, perhaps because the str 
was too dim at the limb of Mars. The time of disappearance at his station was 13 
25m, U. T. on November 21, 1958; reappearance was not observed. The seeing 
was fair for him, and the transparency was excellent. 

The O'Neill Bridge Again. Our older readers will recall the lively 
controversy about this feature some years ago. It was reported as a natural 
bridge or arch connecting the two promontories on the east shore of the Mare 
Crisium. 	Many observers, however, failed to confirm such an object. Mr. Sato' s 
recent drawing (Figure t) is also negative evidence. He watched the region care-
fully from 14h  Om  to 17 0m, U. T. on October 30, 1958, colongitude = 12651 to 
127°6, seeing fair and transparency very good. The region was thus presented 
under very low evening lighting. The results were at all times completely negative, 
and Mr. Sato thinks that another Japanese observer who had reported seeing the 
"bridge" falsely assumed a hill and its shadow to be an area lit by sunlight 
streaming through the presumed arch and the shadow of the arch. 

The Editor has seen a number of good drawings of the region of the 
"bridge" executed by Mr. C. F. Capen; this observer too has been unable to con-
firm the existence of any arch here. 

Cleft South of Plato. On page 155 of our October - December, 1958, 
issue we called attention to a cleft in "Ancient Newton, " the large poorly bounded 
plain just south of Plato. What was interesting was that Mr. Alika Herring 
suddenly noticed this cleft as a fairly easy feature after having failed to see it in 
hundreds of observations of Plato over a period of some years. Mr. A. C. Mon-
tague of Oak Park, Illinois was the first to inform us that the cleft is certainly not 
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new since part of it shows faintly on Mount Wilson Photograph H5 in 1919. Mr. 
David P. Barcroft has found the cleft on a Lick Observatory photograph, and he 
reports that it shows in its entire length on Lamech' s map of the moon. According 
to F. H. Thornton in England, this cleft has also been seen in part by H. P. Wilkins. 
Elmer J. Reese drew the cleft on April 17, 1959, at colongitude 16° 9 with a 6-inch 
reflector. He saw it as a thin, dark line within a wide, irregular, valley-like dark 
band. 

Mr. Herring, of course, never considered this object to be "new"; but 
his experience certainly underscores how easy it is to overlook lunar details and 
how very cautious we must be about accepting reports of "new" lunar objects. 

Special Venus Study. Mr. R. M. Powers, 2121 E. Prince Road, Tucson, 
Arizona invites interested persons to join him in an intensive study of the reality 
of markings recorded on Venus with small telescopes. He is, in fact, anxious that 
many persons equipped with as little as two or three inches of aperture should 
enrol in this project, though the participation of observers with larger instruments 
is also desired. Mr. Powers is apparently skeptical of the objective reality of 
many of the markings drawn on Venus with modest apertures, and he hopes for 
some definite information from a group-study of this kind. The effort seems to 
us meritorous; and we hope that it can be made into one of the projects of our 
Venus Section, of which Dr. Bartlett is the Recorder. 

Error in H. B. A. A. Jupiter Longitudes. Mr. Elmer J. Reese wrote on 
April 15, 1959: "Two bad errors were made in the B. A. A. Handbook for 1959 in 
the table of longitude of the central meridian of Jupiter on page 25. The U. T. 
headings under April and May should read 23h  and 21h  respectively instead of 21h 
and 20h." Mr. Reese was a bit perturbed when the longitude of the RSH suddenly 
jumped 73° in April! 

Lunar Dome Near Arago. With the recent interest in lunar domes, we 
invite attention to what we regard as a laudable drawing of one of these objects, 
Figure 11 on pg. 48. Mr. Allen suggests for the approximate profile of the dome 
a conical mountain of slight slope with a shallow summit craterlet in the top. A 
very shallow depression was suspected  at the north base of the dome. The 
surrounding ridges are merely indicated on Figure 11; the observer added them 
last when the seeing had become poor. It may interest beginning lunar artists that 
Mr. Allen spent 30 minutes in making this drawing. This drawing again illustrates 
what talented observers can accomplish with modest-sized telescopes of good optical 
quality. 

A Reminder. We would like to mention here that there is a complete 
file of all back issues of The Strolling Astronomer  in the Library of the New Mexico 
State University, University Park, New Mexico. (This institution was formerly 
called the New Mexico College of Agriculture and Mechanic Arts. ) Mr. Chester 
Linscheid, the Head Librarian, has agreed that every reasonable effort will be 
made to supply A. L.P. 0. members requesting such material with suitable copies 
of old issues and articles in them. Many of our old issues have long been out of 
stock, and more will become so. 

Concerning Very Fine Lunar Detail. On April 7, 1959 Mr. Alika K. 
Herring wrote in part as follows: "Of course even the most detailed photographs 
are not likely completely to supersede the visual observer, at least not until we 
get our telescopes located on a space station and can take our photographs from 
out in space. Certainly observers with moderately large instruments can see far 
more detail than could ever be captured on film, particularly when seeing 
conditions are good. This was demonstrated very effectively to me on December 
19, 1958, the night I had such good seeing while looking for the Alphonsus volcano. 
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Figure 8. Mars. Takeshi Sato. 
6-inch refl. 269x. November 21,1958. 
12h 45m, U. T. C. M. = 320°. 
Note star occulted on north limb near 
13h  25m, U. T. 

Figure 9. The Region of the O'Neill 
Bridge. Takeshi Sato. 6-inch refl. 
269x. October 30, 1958. 
15h Om, U. T. Colongitude = 126°6. 

Figure 10. Plato. 
Bradford A. Smith 
6-inch refl. 175x. 
March 24, 1956. 
8h  30m, U. T. 
Colongitude =5896. 
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The interior of neighboring Ptolemaeus was literally covered with extremely tiny 
craterlets; I would say that 1, 000 would be a very colr3,3rvative estimate of their 
number, and the floor looked like nothing so much as a piece of sponge rubber 
would appear. In fact, ' spongy is a most apt description. I suppose that most 
of these craterlets were of the order of only a few hundred yards across. [Mr. 
Herring was using a 12. 5-inch reflector.] 
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Figure 11. Lunar Dome 
North of Arago. 
liDward G. Allen 
6-inch refl. 200x. 
Apr51 28, 1955. 2h  30m, 
U. T. 
Colungitude = 340°. 6. 

"I would consider Dr. Alter' s well known 
photograph of Ptolemaeus [taken on October 26, 
1956 with the Mount Wilson 60-inch reflector at 
colongitude 177°5 and reproduced, among other 
places, on the front cover of our January-March, 
1958 issue] to be one of the highest resolution 
photographs ever taken of the lunar surface; in 
addition, I am fairly familiar with the floor of the 
crater in connection with my saucer studies, and 
I can positively state that the photograph does not 
give the slightest hint of the existence of these 
small craters. On this occasion at least, I was 
probably exceeding the photographic resolution of 
any telescope on earth." 

Mr. Herring further remarks that he once 
had a similar view of the floor of Plato in moments 
of superlative seeing. 

Front Cover Lunar Photograph. We invite 
attention to Mr. Robert Cassell' s photograph on 
the front cover of this issue. We hope that more 
of our members will undertake lunar and planetary 
photography, especially those with apertures of 12-
inches and more. 

* * * * * * * * * * * * * * * * * 

NEW: THE PLANET JUPITER 
by B.M. Peek 	  

AMATEUR ASTRONOMER' S HAND- 
BOOK, by J. B. Sidgwick 	 

 

$ 8.50 

$ 12.50 

 

 

OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by J. B . Sidgwick 	 

 

$ 10.00 
$ 12.00 

 

THE SUN, by G. Abetti 

  

  

THE MOON, by H. P. Wilkins and 
P. Moore with the 300" Map 	 

THE AMATEUR ASTRONOMER, 
by P. Moore 	  

           

$ 12.00 

$ 4.50 
$ 5.75 
$ 5.75 
$ 3.00 
$ 4.50 

$ 10. 00 

           

           

           

Guide to the Planets, by P. Moore 
Guide to the Moon, by P. Moore 
Our Moon, by H. P. Wilkins 	 

          

          

          

          

Exploring Mars, by Richardson 
Physics of the Planet Mars by 

G. de Vaucouleurs 	 

               

               

               

               

Astronomy for Everyman 
by M. Davidson 	 

                  

5.00 
5.25 
2.00 

                  

NORTON' S STAR-ATLAS 
Elger' s Map of the Moon 	 

                 

                 

                 

limited supply only: 
The Planet Venus, by P. Moore 
Guide to Mars, by P. Moore 	 

              

3.00 

              

              

2.75 

              

All books reviewed in this magazine. Write for free list of books 
on Astronomy and star-atlases. Out-of-print titles located in 
a special service. 

HERBERT A. LUFT 
69-11 229th St. 

Oakland Gardens 64, N. Y. 
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Pan American College 

Observatory 
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Pan American College Observatory at Edin-
burg, Texas in the spring of 1959. The new 
location of the A. L. P. 0. Headquarters. 
The dome houses Professor Paul R. Engle's 
17-inch Newtorian—Cassegrainian reflector. 
The ground floor includes a photographic 
dark room and storage room for the Edin-
burg, Texas Moonwatch Station equipment. 
Photograph by Mr. R. G. Rekart of the 
Magic Valley Astronomical Society. 
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scout troop, and even his church school. 

THE HISTORY OF ALPHONSUS 

By: Patrick Moore, F. R. A. S. 

On the night of 1958 November 3, the Russian astronomer N. Kozirev 
reported an outbreak inside the lunar crater Alphonsus. Further information has 
been sent to me by Kozirev himself, 2  for whose courtesy I am most grateful. The 
present short paper deals not with events of 1958, but with earlier observations of 
the area, since Alphonsus has long been regarded as a possible site of activity. 

The crater is very prominent, and is described in detail in most books 
about the Moon. Conspicuous features of the interior are the central formation, 
and the curious dark patches. Beer and Madler3  state: "Interesting features in 
this plain, apart from the two light flecks in the south of the central mountain, are 
several distinct and sharply-defined blackish patches; these, however, seem to 
appear as such only under conditions of high illumination. We are sure that they 
are neither elevations nor depressions. " Elger4  refers to "three peculiar dark 
areas within the circumvallation; two, some distance apart, abutting on the west 
wall, and a third, triangular in shape, at the foot of the east wall". Neison5  says 
that the two main patches are sharply-bordered, and "dark grey, almost black". 
Wilkins6  has described the area fully, and points out that the patches "appear to 
vary in intensity"; this apparent variation is in fact well known, and has been 
mentioned by many observers, including the present writer7. Goodacre8  gives 
the following account: "The most' interesting objects on the floor are the five dark 
spots; the three largest form a triangle, two on the west side and one on the east. 
They are very conspicuous in full... they are, however, not visible until some 
little time after sunrise. Of the other two spots, one lies under the east wall... 
There are also two dark patches under the north-west wall... Mr. A. S. Williams 
has seen a number of fine dark ' canals' joining the spots together." (In passing, 
it seems extremely probable that Williams' canals are in fact clefts, of which 
there are plenty inside Alphonsus. ) Further notes are contained in the 8th Report 
of the B. A. A. Lunar Section9, together with a chart by Goodacre. Here it is 
said that"these dark spots are probably the result of dark matter ejected from the 
central craterlets." 

It must be stressed that Kozirev reported the outbreak not in any of the 
dark patches, but in the vicinity of the central mountain. However, there are past 
reports of activity in the whole region which are interesting, whether authentic or 
not. One observer who paid close attention to Alphonsus was H. Klein; his main 
paper on the subject appeared originally in German10, but was also published in 
Englishil. There is also a relevant article in an 1882 issue of the English 
Mechanic12  Klein describes the dark patches, and points out that there are in-
dications that the material sent out from craterlets near the centersof the patches 
spread around to the adjacent low-lying areas, though leaving small hillocks pro-
truding here and there. Klein regards these patches as variable, and adds that 
"the relations here depicted prove the existence of phenomena on the Moon' s 
surface which present the greatest similarity to the lava-floor of our terrestrial 
volcanoes, so that the occurrence of volcanic phenomena on the Moon is no longer 
to be doubted." 

A. S. Williams described his observations separately13. Somewhat 
later, Elger returned to the matter in an article entitled "True Lunar Volcanoes"14,  
in which he wrote: "The position and form of the dark areas should be carefully 
noted from time to time, and if Klein' s conjecture that they are visible manifestations 
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of volcanic forces still in action be true, we may reasonably hope to detect changes 
in their outlines and dimensions, even with instruments of moderate size." 

We must be very cautious. Klein was certainly prejudiced in favor of 
lunar changes; it was he who, on 1877 May 27, reported the appearance of a "new" 
formation, Hyginus N. I have described this episode elsewhere15. On the other 

hand, reports of minor activity are by no means confined to Alphonsus; one need 
mention only the classic case of Linn 	(whether one believes in it or not) and the 
suggested obscurations within Plato. Many articles have been written on this 
theme, some of which are to be found in B. A. Al publications16. Ultra-scepticism 

is every whit as misleading as over-credulity. 

The weakness of these last-century reports is that they depend on only a 
few observers, and are naturally based on visual work only. Turning to modern 
times, we come to a paper by D. Alter, published in 195717. From 1954 onward 
Alter used the Mount Wilson 60-inch reflector, photographing Alphonsus and the 
adjacent formation Arzachel in the light of various colors. Comparing the results 
for Alphonsus and Arzachel, he found curious discrepancies, and stated: "For 
some reason the blue-violet photographs lose more detail in the west side of the 
floor of Alphonsus than they do in the floor of Arzachel. This is not true of the 
infra-red ones... There is a temptation to interpret these results immediately as 
being due to a thin atmosphere, either temporary or permanent, over the floor of 
Alphonsus. The theoretical difficulties inherent in such a hypothesis are, however, 
strong enough to forbid whole-hearted acceptance of it." 

Alter' s results, like those of Kozirev, are based upon photographic work, 
and so may be studied at leisure. Meanwhile, reports have been made of a new 
reddish patch near the site of the reported outbreak; this patch has been recorded 
by G. A. Hole18, H. P. Wilkins19  and by L. Botha in Hungary 20, though to the 
Hungarian observer it appeared grey. The present writer regrets that he can 
contribute nothing positive, as his past observations, beginning in 1936, reveal 
nothing more significant than the usual apparent changes in the dark patches. Such 
changes must be attributed to the changing lighting, and no modern observer is 
likely to support Pickering' s theory 21  that the patches are due to vegetation. 

However, it is clear that Alphonsus - like other areas of the Moon - has 
an interesting observational history. It will merit close attention in the future. 

My thanks are due to David P. Barcroft for most valuable help in the 
compilation of this note. 
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JOVIAN SPOT PHENOMENA AND SOME SIGNIFICANT 

STATISTICAL ASPECTS OF FESTOON ACTIVITY IN 1958 

By: James C. Bartlett, Jr. 

The 1958 apparition of Jupiter was one remarkable for the appearance of 
many unusual markings on the planet; including among others a pseudo-Red Spot, 
an unusually large and distinctly colored spot on the NTrZ, and an increase in the 
number of spots of greater-than-average size. The evaluation of these phenomena 
is best left to the Jovian Recorder, but it may not be amiss to consider certain 
data in a field with which the writer can modestly claim some small degree of 
familiarity. Reference here is to the generality of Jovian dark spots and parti-
cularly to the festoons. The former need concern us only briefly, but some 
important data were secured in relation to the latter, data which may possibly 
explain the meaning both of inclination and of orientation. 

Beginning with the dark spots we may note that contrary to first impressions 
the overall picture was about the same for 1958 as for 1957, insofar as the writer' s 
record is concerned - and it is from this record that all of the following data have 
been derived. In 1957, 166 dark spots were observed, of which the great majority 
were along the NEB,. 	In 1958, 253 such spots were observed, of which the 
majority were also on the NEB,, The apparent increase in numbers of spots does 
not, however, imply an absolute increase; for whereas in 1957 only 68 observations 
were made, in 1958 the number of observations rose to 99. The question is 
whether we can reasonably project the number of spots to have been expected in 
1958, had the number of observations been the same as in 1957. Such a projection 
is admittedly risky because of the fact that the per diem numbers of Jovian spots 
may vary quite widely, and because no account can be taken of variations in seeing 
conditions over the whole range of the two series of observations. 	The projected 
result therefore can be regarded as no more than approximate; but thanks to one 
favorable circumstance, we are enabled to make an assumption on which the 
validity of the method depends. 	This circumstance is the fact that during periods 
of high Jovian spot activity, such as 1957-58, there are very few days on which 
some spots are not seen. For statistical purposes therefore we may assume that 
spots are constantly present for an extended series of observations. 

Turning now to 1957 we find that 166 spots were observed over a period of 
68 observations. The rate therefore is 2.44 spots per observation, and projected 
to 99 observations this would yield 241. 56 spots - which is quite close to the 253 
spots actually observed for 99 observations in 1958. Moreover the rate for 1958 
is 2.55 spots per observation, which again is close to the 2.44 rate for 1957. Thus 
we may reasonably conclude that with respect to total numbers there was no 
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Postscript by Editor. Mr. Smith' s current photographic study of Venus 
in the ultraviolet is, to my knowledge, by far the most intensive investigation of 
this kind yet carried out. It will be interesting to hear more of his results in the 
future, and of any information eventually secured bearing on such old Venusian 
puzzles as the period of rotation and the orientation of the axis. 

Mr. Smith will much appreciate receiving copies of drawings of Venus by 
A. L. P. 0. members since April 14, 1959 for comparison with the ultraviolet 
photographs. His address is Physical Science Laboratory, Box 548, University 
Park, New Mexico. 

OBSERVATIONS AND COMMENTS 

More About Alphonsus. Some remarkable observations of this crater were 
made in La Jolla, California on November 19, 1958 (U. T. date) by H. F. Poppendiek 
and W. H. Bond, also by W. H. Bond, Jr., with a 6-inch reflector at 370X. The 
observers are with Convair-San Diego, and we understand that an article by them 
on their findings is appearing soon in Publications of the Astronomical Society of 
the Pacific. At about 2000 on November 18 by P. S. T. , or 4 Om  on November 19 
by U. T., they were astonished to see a large diffuse cloud, about 20 miles in 
diameter and of irregular shape, obscuring the central peak of Alphonsus. The 
cloud was kept under intermittent observation for 20 to 30 minutes and did not change 
in appearance during this period. The cloud was less bright than the sunlit walls of 
Alphonsus but brighter than the floor. A later observation when the crater was near 
the sunset terminator and another on December 19, 1958 (U. T. date) showed the 
normal features to be present. One wonders, of course, about a possible similarity 
to the volcanic degassing recorded by Dr. N. A. Kozyrev on November 3, 1958. 
Messrs. Poppendiek and Bond point out that, barring unknown forces, the cloud 
must have been constantly renewed from a continuous source of gas and dust to 
remain visible for 20 to 30 minutes, and they compute that an elevation above the 
lunar surface of 20 miles would require an initial particle velocity at the source of 
about 1, 000 feet per second. 

A serious difficulty with this observation is that it was apparently made 
between 3h 20m  and 5h  20m , U. T. on November 19, during which period Walter H. 
Haas was carefully watching Alphonsus with a 12. 5-inch reflector and was able to 
detect nothing peculiar; in particular, he saw the central peak very well, along with 
many small floor details not shown in a photographic copy of a drawing made by 
Poppendiek and Bond. The size of the interior shadow on their drawing corresponds 
with a rough estimate by Haas at 5h  20m, suggesting a  possibility  that their 
observation was actually after 5h  20m  Unless the times of the two observations 
can be reconciled, they flatly contradict each other. On April 13, 1959 Mr. Poppen-
diek wrote to the Editor: "Another amateur in Los Angeles reported seeing the 
cloud in Crater Alphonsus on November 18 when we observed it." We know nothing 
more as yet of this Los Angeles observation. 

B. A. A. Circular No. 408, dated April 23, 1959, reports observations 
made from the Pic du Midi in efforts to detect the dusky red patch just south of the 
central peak of Alphonsus recorded by Hole, Wilkins, and others. The new observa-
tions were made on February 16, March 17, and March 18 by several different 
observers with both 60-cm. and 38-cm. refractors. Times or colongitudes are not 
given, but Alphonsus was near the sunrise terminator. Results were entirely 
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negative, although the amount of lunar detail visible was apparently at least as great 
as Hole recorded with a 24-inch reflector when he saw the red patch. The Pic 
observers point out that atmospheric dispersion can cause the southern edges of 
bright lunar features to be red and the northern edges to be blue (in middle northern 
latitudes); but Mr. Hole on November 19, 1958 looked in vain for such an effect with 
other lunar peaks when he saw the red patch just south of the central elevation in 
Alphonsus. 

Mr. G. Wedge has kindly communicated results of a search for the Wilkins-
Hole feature made by Montreal Centre, Canada observers on April 16 and 17, 1959 
near colongitudes 5°  and 17°  respectively. The participating observers were G. 
Wedge, K. R. Brasch, G. Gaherty, Jr., C. M. Good, I. K. Williamson, and V. 
Williams. Telescopes employed were a 6-inch reflector, a 6. 5-inch refractor, and 
an 8-inch reflector. On April 16 near 2h 20, 171, U. T. Messrs. Wedge and Brasch 
with the 6. 5-inch refractor detected a small and faint dark spot a few miles south-
west of the central peak. The colongitude was 4P9, the shadow of the central peak 
was very long, and this spot is probably only a depression still holding shadow. None 
of the observers saw any unusual appearance on April 17, nor was any dark spot or 
shading even suspected. 

Temporary Bright Spot on the Moon. Mr. Lewis R. Macfarlane of Stan-
ford, California has reported a curious lunar observation made with a 10-inch 
reflector at 64X and 102X on April 19, 1959. He writes: "....I noticed what 
appeared to be a bright, steady pinpoint of light shining on the unilluminated portion 
of the moon' s surface, but much too far from the terminator to be explained as a 

4 mountain peak catching the first rays of the sun. The light was first seen by myself 
at approximately 11:04 Pacific Standard Time. [The Universal Time is 7h  4m  on 
Aprilf6.] I did not see it appear and it is possible that it could have been there for 
some time previously. The light was at all times white in color, and while it 
persisted, there was no apparent fluctuation in magnitude. After a time lapse of 
perhaps a minute to a minute and a half, during which the observation was verified 
by a friend of mine, John Mather, I watched the light fade from view - a process 
which took several seconds and was not abrupt. A map showing the approximate 
location is enclosed - but I was unable to obtain a highly accurate 'fix' on the 
location of the light. If I were to make a magnitude estimate, I should guess that 
the light was about magnitude 3 or 4 - but this is liable to considerable error. " Mr 
Macfarlane' s rough map shows the object to lie east of Mare Humorum and probably 
close to Fourier or Vieta. The colongitude was 43°8 so that the sunrise terminator 
was very near the east edge of Mare Humorum. 

Although reports of anomalous lunar lights are perhaps more common 
than they should be, this record from Mr. Macfarlane was evidently made with 
unusual care and does include confirmation by a second observer. We should 
certainly very much like to hear from any of our readers who were watching this 
part of the moon at the time of the observation just described. 

Some Comments on a Lunar Research Project. In a letter dated June 12, 
1959 Dr. Ernst E. Both offers some comments on Mr. John E. WestfalP s paper 
"A Suggested Program of Lunar Research", pp. 6-8 of our January-April, 1959 
issue. He writes: "Step No. 1 of his 'method of procedure' ought to be dropped in 
favor of an outline map constructed entirely from photographs. I am using the 
following procedure: the positions of lunar objects are inserted on graph paper from 
Blagg and Muller' s 'Named Lunar Formations. ' Next the diameter of formations 
(craters only) is inserted from the same source. Then the detail is inserted from 
photographs which have been supplied with a grid system corresponding to the 
rectangular coordinates of the I. A. U. Map of the Moon. With this modification of 
Westfall' s No. 1, his No. 2 could remain as it is. Nos. 3 and 4 should stand only 
if he means micrometrical measures from photographs (see Arthur' s ' Contributions 
to Selenography' ). No. 5 should again be based primarily on photographs, and the 
rest could remain as it is. " Dr. Both further stresses that the project can succeed 
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Figure 41. Jupiter 
J. Eastman. 12. 5-in. refl. 
Jul. 4, 1958. 4 h  34 m  U. T. 

C.M. (1) 52° 	C, M. (2) 311°  

Figure 43. Jupiter 
J. R. Smith. 8-in. refl. 

8 -in. refl. Jul. 20,1958 
1 h25 m  U.T. C. M. (1)141°  
C. M. (2) 79°. V-shaped 
mark in EZ. SH. II. 

only with the considerable support of a number of active, skillful, and dedicated 
lunar observers. 

We should like to hear more from other readers about their feelings 
toward Mr. Westfall' s project. The Editor thinks that considerable overall 
planning and organizing will be needed for success. The idea, that of an intensive 
study with all available techniques of a limited but typical portion of the lunar 
surface, is surely appealing. If we wish to go ahead, let us do our basic planning 
well now. 

Free Astronautics Reprint. Mr. Donald Lee Cyr, 1134 W. 142nd Place, 
Hawthorne, California, has generously offered to supply without cost upon request 
to A. L. P. 0. members a reprint with the title "Power Requirements and 
Electrical Systems for Space Vehicles." The authors are N. S. Pixley and R. S. 
Miller of the Technical Staff of Space Technology Laboratories, Inc. in Los Angeles. 
The abstract may sufficiently indicate the contents: "Low weight and long life for 

power systems are of primary impor-
tance for space vehicles. The use of low 
powered transmitter•,s at great distances 
from the ground receivers determines 
power requirements, except for space 
probes of limited duration. The use of 
batteries alone is prohibitive on a weight 
basis. A system using batteries and 
solar cells is described that has passed 
laboratory tests, and found acceptable 
tor space vehicle application." This 
paper was presented at the A. S.M.E. 
Aviation Conference in Los Angeles on 
March 11, 1959. 

i"igure 44. Jupiter 
P. R. Glaser. 6-in. refl. 
1h 55m U. T. Jul. 20,1958 
C. M. (1) 159°  C. M. (2)97°  

Shadow II 

The "Ashen Light" of Venus. Mr. Craig 
L. Johnson reports seeing a hint of a 
portion of the dark hemisphere of Venus 
at 3h, U.T.  on May 13, 1959, using a 4-
inch reflector at 167X. On that date 
Venus was 69 o/o illuminated, and it 
is very unusual to see the "ashen light" 

when the planet is gibbous. 
Mr. Johnson wonders whether 
there may be any relation 
to a giant solar flare 
observed at Sacramento 
Peak a few days before 
May 13. Venus will be at 
inferior conjunction on 
September 1 and will pass 
8°  34' south of the sun. 
Therefore, observers of the 
planet should watch carefully 
for the dark hemisphere 
during August and September. 
Color filters with known trans 
mission characteriatics may 
be profitably used in such 
searches. 
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e) Projections and bays (Aus- and Einbuchtungen): dark mark-
ings protruding from belts are projections, bright indenta-
tions in the belts are bays. 

f) Nicks (Kerbe): in contrast to the bays and projections these 
are small, semi-circular indentations in the belts separated 
from each other. 

g) Festoons (Brucken): Madlow's discussion is superseded by 
Bartlett's "Some Further Notes on the Jovian Festoon System," 
The Strolling Astronomer, vol. 11, Nos. 1-6, Jan.-June, 
TTT7, pp. 20-22. 

h) Garlands (Girlanden): large festoons, often circling a 
portion of the zone like an island, sometimes appearing as 
a "new" belt. 

i) Rods (Stgbchen): long, thin, dark objects usually seen with-
in the belts. They look like strong, straight lines drawn 
with a pencil. 

j) Garnet spots (Granatflecken): small, round spots somewhat 
like the shadows of satellites but much smaller. 

In addition to the objects listed, Mgdlow mentions various other 
features much less characteristic. 

SOME OBSERVATIONS OF ALPHONSUS AND PLATO WITH A LARGE TELESCOPE  

By: Alika K. Herring 

June 15, 1959. 4h  U.T. 325 X. 
S=4-6/10. T=4* (occasional high cirrus) 
Colorgitude=18.°3. 

On this occasion I was very privileged to be permitted to spend 
some time in observing the moon with a large telescope. The principal 
purpose of the observation was to examine closely the Alphonsus area, 
since it was believed that if the so-called "eruption" reported on 
November 3, 1958, had made any alterations in the topography of the 
crater, these changes might possibly be detected visually with a large 
aperture. Accordingly, the entire floor of the crater was given a very 
critical examination; and the central peak and the area just south of 
it received special attention. The central peak was seen to possess a 
small craterlet at its apex, with another and smaller craterlet suspected 
immediately to the south on the slope of the mountain. This second 
craterlet could not be positively confirmed. While I had not seen 
these craterlets previously, they are not new objects, having previously 
been reported by Goodacre and by Wilkins and Moore. There is therefore 
no reason to attach any special significance to them in connection with 
the events of November 3, 1958. 

The area just south of the central peak was also carefully 
examined for the reddish marking reported by Wilkins, Wall, Brewin, and 
Hole on November 19, 1958. This feature also could not be seen; nor 
could any other anomalous colors be detected. 

With the exception of the craterlets on the central peak, 
Alphonsus presented no features that were new or unfamiliar to me, as 
remembered from my numerous prior personal observations and the study 
of detailed photographs. In my opinion the only valid conclusion that 
can be drawn from this observation is that whatever may have taken 
place in Alphonsus on November 3, 1958, it apparently left no perma-
nently visible traces. 

The floor of Plato was also given a critical examination because 
of the possibility of confirming details previously seen by me and 
described in an article and chart published in The Strolling Astronomer 
for July-October 1957. Eight shadow-holding craterlets and one spot 
were positively seen. Referring to the nomenclature of the chart 

I N 
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Observer 
Number of 

Telescope 	Observations 	Location 

James C. Bartlett, Jr. 
Phillip W. Budine 

5" refl. 
2.4" & 4" refrs. 

8 
4 

Baltimore, Maryland 
Binghamton, New York 

Craig L. Johnson 4" refl. 2 Boulder, Colorado 
Elmer J. Reese 6" refl. 11 Uniontown, Pennsylvania 
Carlos E. Rost 6" refl. 185 Santurce, Puerto Rico 
James E. Starbird 6" refl. 3 Topeka, Kansas 
Tom Quinn 8" refl. 2 Los Angeles, California 
Richard E. Wend 13" refl. 1 Milwaukee, Wisconsin 

Belts: In general the NEB, SEBn, and STB 
all observers. The North Equatorial Belt was the 
on Jupiter during this period. In order of their 
ness the belts usually-recorded were: NEB, SEBn, 
SSTB, SSSTB, and EB. 

were recorded by almost 
most conspicuous belt 
decreasing conspicuous-
STB, NNTB, sEBs, 

SSSTB: This faint belt in the SPR was recorded by Johnson and 
Budine. It was normally the faintest belt on Jupiter except for the EB. 
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mentioned above, these craterlets were 1, 2, 3, 4, 9, 11, 19, and 20. 
Of these, the first four were noted to be rather deep bowl-like 
depressions with well-defined raised rims. Of the "twins," 3 was 
obviously larger than 4. Craterlets 11, 19, and 20 were seen as 
minute pits with no apparent rims, and 19 appeared to lie within a 
diffuse white spot at the tip of the "sector," which was very faintly 
visible. Craterlet 20 also appeared to lie within a diffuse white 
spot; while 21 appeared only as a faint diffuse spot, and no central 
pit could be detected therein. No other details could be seen on the 
floor at this time, although other known features were looked for very 
carefully. 

In view of the fact tnat in the past there have been some great 
differences of opinion among various observers concerning the number of 
observed craterlets holding shadows on the floor of Plato, it is felt 
that tne above observation, made with a large telescope of excellent 
optical quality and under good seeing conditions, may have some signif-
icant value. 

Postscript 	Editor. We regret very much that we are not at 
liberty to identify the particular large telescope with which these 
observations were made. While we do not wish to criticize particularly 
this Observatory or to discuss a situation of which our knowledge is 
all indirect, yet we also feel that professional astronomers should 
encourage special lunar and planetary studies by advanced amateurs like 
Mr. Herring and others of similar demonstrated ability. A more 
cooperative attitude apparently exists in Europe where Wilkins, Moore, 
and a few others have occasionally been granted considerable use of the 
large telescopes at the Meudon and Cambridge Observatories. 

JUPITER IN 1958-59: FIRST INTERIM REPORT. JUPITER BEFORE OPPOSITION  

By: Phillip W. Budine 

This article is the first report on Jupiter for the 1958-59 
apparition. This report includes all contributed work done on Jupiter 
ap to May 18, 1959, the date of opposition. Any observations received 
after this date will be included in the next report. The following 
list covers all the people who contributed drawings, notes, color 
estimates, and photographs during the early part of the apparition. 
There were only eight observers during this period, who contributed a 
total of 216 observations. Of these, 31 observations were observations 
of the planet's disc; the rest were Jovian satellite observations by 
Carlos E. Rost. The list of contributors is as follows: 

zu 
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P/Comet Giacobini-Zinner 

This object was recovered by Dr. Elizabeth Roemer at Flagstaff 
Naval Observatory Station, Dr. Roemer commented in a letter to the 
Recorder that the comet was seen visually in the 40-inch. (This letter 
was received in July, 1959.) An ephemeris was calculate° using a 
correction to Dinwoodie's positions as given in the 1959 B.A.A. Handbook. 
The position correction was obtained too late for publication and 
inclusion in the last Str. A. The comet will have already nassed 
maximum brightness by the time this article appears. The Recorder is 
sorry that the corrected ephemeris could not have been distributed. 
However, it is presumed that it will be published elsewhere and that 
observations have been and will be made. In any event, the Recorder 
requests that copies of all observations of this comet be sent at the 
earliest possible date for evaluation. Photometric observations are 
especially needed. 

Postscript by Editor. Mr. Meisel requests that all A. L. P. 0. 
members receiving the card service described in his article notify him 
promptly of any changes in their addresses. He also asks that any 
persons no longer interested in being on the card mailing list should 
so inform him. 

AN OBSERVATION OF UPPER ATMOSPHERE DEBRIS 

By: Eugene Spiess 

About two years ago while pointing the 'scope toward the clear 
blue sky in order to measure the exit pupil with a micrometer, I was 
amazed to see what appeared to be white round luminous objects travel 
across the field of view at great speed. Thinking they were reflections 
or eye defects, I moved the 'scope; but this showed that they were real 
objects picked up by the objective lens. They would only be in the.  
field of view from a fraction of a second to one second, and I was 
unable to focus on them. These objects intrigued me, and I starter 
keeping a record of number and time. The record showed no pattern of 
any kind. 

In order to try and resolve them, I mounted three refractors 
with the optical axes parallel to each other. One telescope I focused 
on the Sun (with suitable filters), the second I focused on a point 
closer, and the third was given a still closer focal setting. By moving 
from one eyepiece to the other quickly, I could determine which 'scope 
was the closer to being in focus. By experimentally focusing, I was 
able to resolve the objects. They turned out to be out-of-focus objects 
carried by the air streams at different altitudes. This evidently was 
the reason for the difficulty in trying to focus one 'scope on the objects 
seen for such a short time. 

Anyone wishing to observe these objects should point the 'scope 
to the ecliptic from ten to twenty degrees east'of the Sun against a 
clear sky. They can be seen either east or west of the Sun; but with 
the 'scope east of the Sun, there is no chance of the Sun's creeping 
into the field of view, with possible eye damage. You may not see any 
objects the first time you observe. They seem to appear sporadically 
in singles or in groups. Between two and three o'clock in the afternoon 
in a cloudless sky I have observed up to thirty-five in one hour. They 
are all shapes and sizes. One which I got in focus appeared to be an 
unrolled roll of toilet paper. I could observe it to be changing shape 
as it travelled across the field. 

Perhaps if someone would calibrate his 'scope for known distances 
at different focal settings and measure the field of view, he could 
calculate the speed of the jet streams in the upper atmosphere. These 
objects are interesting to observe so take a look sometime. 

Note. Mr. Spiess' address is 6 Eastland Drive, Manchester, 
Connecticu . 
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Figure 13. A.L.P.O. Cubicle during Nationwide Amateur 
Astronomers Oonvention at Denver, Colorado, August 
28-31, 1959. Photograph by Dale P. Cruikshank. 

I  

Figure 14. Group of A.L.P.O. members at Nationwide Amateur 
Astronomers Convention at Denver. Left to Right: 
Alan McClure, David Meisel, Leonard B. Abbey, Jr., 
Ernst Both, and Walter H. Haas. Photograph by 
Craig L. Johnson. 

Figure 15. Informal A.L.P.O. Business Meeting during N.A.A.C. 
on Campus of University of Denver. Photograph by 
Craig L. Johnson. 
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It is my hope and expectation that there will be future Nation-
wide Amateur Astronomers Conventions. Surely much will be gained through 
the exchange of ideas thus stimulated and through the personal contacts 
thus made. These benefits in no way depend upon the organizational 
format of the participating associations; changes from the status quo  
may or may not be desirable in the future. Of course, we must recognize 
that few societies or groups of societies can host a meeting of the 
magnitude of the recent one at Denver, and a location somewhere near 
the geographic center of the United States also appears necessary. 

OBSERVATIONS AND COMMENTS  

Lunik II and Lunik III. The date September 13, 1959, is 
another milestone in Man's penetration of space; for at 21h 2m, U.T. 
on that date a missile launched by the U.S.S.R. impacted on the surface 
of the moon. A principal interest of lunar observers in this historical 
event is to attempt to observe the impact and its after-effects. Obser-
vations of this kind have been reported by the following persons with 
the stated instruments, all but one in the continental United States and 
the exception in Puerto Rico: Alike K. Herring, 12.5-inch refl.; Leonard 
B. Abbey, Jr., 30-inch refl.; James C. Bartlett, Jr., 5-inch refl.; 
Frank J. Rosemeck, 8-inch refl.; Lynwood G. Aubrecht and others from the 
South Suburban Astronomical Society near Chicago, 3-inch ref r., 60-mm. 
refr., and other smaller instruments; Carlos E. Rost, 6-inch refl.; 
Paul J. Nemecek, 12.5-inch refl.; Carlos M. Jensen, 3i-inch refr.; 
Eugene Spiess, 5-inch refr.; Phillip W. Budine, 4-inch refr.; Charles M. 
Cyrus, 10-inch refl.; Craig L. Johnson, 4-inch refl.; D. D. Werdick, 
8-inch refl.; Philip R. Glaser, 8-inch refl.; Edwin B. Edwards, 6-inch 
refl.; Dorothy Pickering, 3-inch refl.; Jack Eastman, Jr., 12.5-inch 
refl.; Charles H. Frerichs, III, 6-inch refl.; William K. Hartmann, 8-
inch refl.; Frederick W. Jaeger, 6-inch refl.; Dan and Doris Fraher, 
3-inch refl.; Gerard Logan, 10-inch refl.; Owen C. Ranck, 4-inch refr.; 
Charles E. Kratz, 8-inch refl.; and Walter H. Haas, 6-inch refl. 

The majority of the observations were made between Oh and 5h  
on September 14 by Universal Time. Mr. Rost at Santurce, Puerto Rico 
was the first to start observing, at 21h 25m, U.T., on September 13, 
only g3 minutes after the time of impact. He was followed by Mr. Budine 
at 22R 30m, Mrs. Pickering at 22h 45m, Mr. Cyrus at 23h  30m, Mr. Frerichs 
at 23h 51m, and a number of others before lh on September 14. Some 
observers watched again on September 15, and a few observed on still 
later dates. Many of the observers carefully examined the whole lunar 
surface for signs of any kind of unusual appearance, but attention was 
properly concentrated upon the Mare Serenitatis-Hare Tranquilitatis-Hare 
Vaporum area, which Russian news dispatches had identified in advance 
as the area of expected impact. Some observers put in considerable time 
at the eyepiece: Mr. Aubrecht's team, 6 hours; Mr. Nemecek, 3 hours; 
Mr. Budine, 4 hours and i5 minutes; Mr. Glaser, 3 hours; and Mr. Johnson, 
about 4 hours. Mr. Glaser's searches are especially valuable because the 
:'omhination of good seeing (6 to 7 on the popular 0-10 scale) and an 
8-inch Vaughn reflector revealed a great amount of fine lunar detail. 
Some observers, including Mr. Hartmann, attempted vainly to detect the 
Russian missile near the moon; visual searches for such a faint star-like 
object with such relatively plight angular motion seem almost hopeless. 
The colongitude was 490  at 2h, U.T. on September 14 so that the presumed 
area of impact was four to six days inside the sunrise terminator. A 
few observers accordingly later examined this area when it was presentee 
under low solar illumination. 

The results of all these American efforts were completely negative; 
nothing unusual of any sort whatsoever was reported by any observer. 
We need not really be surprised; the rocket and its impact-crater would 
be much too small for detection and recognition at the distance of the 
moon, and there is no reason to think that any other artificial lunar 
feature was created. In Europe, however, the moon was well placed at 
the moment of impact; and several interesting reports have come to our 
attention indirectly. At Budapest, Hungary, ;Ir. Mikla:3 Lovas with a 
7-inch refractor is said to have observed a circular black dust-cloud 
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visible for fully 58 minutes, The black color is surprising since lunar 
dust particles might be expected to reflect sunlight rather brightly; 
and the period of 58 minutes is totally inadmissible for particles 
falling back to the lunar surface after an initial impact-explosion, 
besides conflicting with Mr. Rest's observation (at least Mr. Rost noticed 
no such black cloud between 21" 25m and 22h Om, when it should have been 
present). Life magazine for September 28, 1959, carried on page 54 a 
lunar photograph from a Swedish observatory within seconds after the 
predicted impact. An arrow points to Manilius as the suggested impact-
site; but Manilius and its environs are normally bright under high solar 
lighting, and their aspect on the published photograph appears to the 
Editor to be completely ordinary. A Tass dispatch of September 20 placed 
the impact near Archimedes and Autolycus on the basis of Soviet tracking 
data. A Tass dispatch of September 19 says that the impact was recorded 
photographically by the Lvov Observatory in the U.S.S.R.; a bright patch 
appearing seconds after impact is interpreted as a dust-cloud thus created. 
We hope to give our readers more details on the Lvov observation in a 
future issue. 

Few A.L.P.O. members attempted to observe Lunik III, the Russian 
rocket which photographed the averted hemisphere of the moon in early 
October, 1959. At this writing we await with great interest the appear-
ance of the reported photographs. 

A.L.P.O. Map of Mars for 1958-59. There is enclosed in this 
issue a map of Mars for the 1958-59 apparition, drawn by Mr. Frank Vaughn 
from observations by members of the A.L.P.O. Attention is invited to 
Mr. Vaughn's own comments on the map itself. Close students of Mars 
will wish to compare this map to A.1,.P.0. maps for the 1954 and 1956 
apparitions and to other maps of Mars. 

Burg. The following description of the plain east of the lunar 
crater Burg is contributed by Mr. Alika K. Herring and should be read 
in connection with Figure 16: 

"The plain east of Burg has long been of interest to me because 
of the large number of clefts which cross the interior. While most of 
these are rather easily seen, the dominating feature is the conspicuous 
line of fault which enters upon the floor from the south wall. As with 
the Straight Wall, the 'rise' or high side of this fault is on the west. 
From the width of the shadow cast at sunrise it is evident that the 
height differential in floor level between the two sides is considerable 
and may actually be some hundreds of feet. The northern extremity of 
this fault continues as a cleft which probably extends across the floor 
to join with the long cleft originating at the north wall. Although I 
have not as yet been able to personally confirm this connection between 
the two, there can be but little doubt that it actually exists. Later 
observations have also indicated that the short cleft extending from the 
east wall is more truly a combination of cleft and fault, and that the 
highest side is on the north. 

"The floor of this plain, which actually comprises the eastern 
half of the Lacus Mortis, is noticeably lower than the adjacent surface. 
It is evidently a subsidence feature, being formed by the sinking of a 
large fault block in the lunar crust. It should therefore be considered 
to be a type of walled plain, in spite of its non-circular shape." 

The Lunar Missile Survey: Possible Changing Objectives. On one 
evening during the recent Nationwide Amateur Astronomers Convention there 
was an informal discussion among about 12 to 15 people present about the 
Lunar Missile Survey; perhaps half of those attending were registered team 
members in the Survey. There was some feeling that lunar rocket-impacts 
and their after-effects might be difficult to observe and that even the 
impact-flash of the missile could not be distinguished from that of a 
meteorite. Philip Glaser and others suggested that a program centered on 
lunar missiles might be replaced by one of straight lunar research. 
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Figure 16. Lunar Crater Burg and 
Plain to East. Alika K. Herring. 
12.5-inch Refl. 236X. June 12, 1959. 
4h 10m, U.T. S= 4-6. T= 5. 
Colongitude = 341.07. 

attention to some of the recent lunar research 
astronomers, including Dr. Joseph Ashbrook's 
Philip Glaser proposed that the Lunar Missile 

Survey might attempt to correct 
errors and omissions in existing 
maps of the moon, but it was 
concluded that this goal was 
impractical for a team of 
amateur observers. There was 
apparent general agreement that 
the Lunar Missile Survey can be 
valuable as a patrol of the 
lunar surface for unusual events, 
such as the abnormal activity 
in Alphonsus on November 3, 1958; 
the lack of any other obser-
vations of the phenomena then 
remarked visually by Dr. Kozyrev 
indicates great incompleteness 
in present coverage of the 
lunar panorama. Walter Haas 
described the need for many 
more observers in the Lunar 
Missile Survey, particularly 
outside of the United States. 

A Method of Detecting  
Lunar Swan Emission Bands. On 
August 5, 1959, Mr. Geoffrey 
Gaherty, Jr., of the Montreal 
Centre in Canada wrote in part 
as follows: "I have recently 
started a program along the 
lines suggested by Dr. Fielder 
in B.A.A. Circular No. 407; 
using a special filter to search 

for Swan emission bands on the Moon. I have been using the first filter 
combination recommended, i.e. a Wratten 45 plus a Wratten 47B filter. 
These gelatin filters are quite inexpensive and are easily sandwiched 
together in a 2 X 2-inch slide mount for protection from dust and scratches.  
Because of the low light transmission of the combination, it is only 
usable at low powers. Therefore it is quite easy to search the whole 
Moon, any emission showing up as a spot much brighter in relation to its 
surroundings than when viewed without the filter. The time taken for a 
careful search is quite short, of the order of five minutes or so. If 
any positive results are obtained, word must be sent to a well-equipped 
observatory

1  ithe  n:PTarelyIn:=.1VI:dr:211ttl' twice 	 jotTrY117arcolb releeers 
to imitate the simple technique here described, and we shall be grateful 
to be informed quickly of any lunar Swan emission bands detected. It 
might be even better to compare two near-simultaneous photographs, one 
with the combination of Wratten Filters 45 and 47B and one in, say, white 
light; immediate development and examination of the film would be important. 

Mr. Alika Herring has also experimented with the same combination 
of Wratten Filters 45 and 47B. In a letter dated May 27, 1959, he points 
out that the low transmission of this filter combination may preclude 
their use by most amateurs because of insufficient aperture. Examination 
of the solar spectrum clearly showed to him the lines Hydrogen Beta and 
Hydrogen Gamma with maximum transmission of light somewhere around 4600 
angstroms. Mr. Herring further reports that the central peak of Alohonsus, 
while quite bright in white light, is so faint as to be almost invisible 
with these Filters 45 and 47B. No other lunar bright spot has shown 
such excessive dimming, instead merely that shared by the whole lunar 
surface. The peak is evidently curiously deficient in the blue light 
transmitted by the two combined filters. Reports on this object by other 
observers would be desirable. 
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Photograph of Comet Alcock II 
(1959 f) by Alan McClure on Sep- 
tember 4, 1959, 12h 1 m 	12h 14m, 
Universal Time. 13-minute exposure 
in blue light. 51/2 -inch f/5.0 Zeiss 
Triplet. Visual magnitude estimated 
at 5.5 with 12 x 70 binoculars. Com-
pare to photograph by Dr. Elizabeth 
Roemer on September 1, 1959, with 
40-inch reflector, p. 686 of Sky 
and Telescope for October, 1959. Stars 
trail into streaks during guiding on 
most comets. 
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FIGURE 4. Some drawings of Mars in 1958 
by Thomas R. Cave. 

Of very special interest during the 1958-59 apparition were the 
several clouds of short duration observed by Mr. W. H. Haas over the gen-
eral area of Ausonia at dawn on September 16, and a beautiful high termi-
nator cloud projection I detected on September 20 for nearly 45 minutes, 
being first seen just past 7:00 hours U.T. The most prominent white cloud 
which I observed occurred on October 13 and 14, being centered over Libya. 
Since this area had been most carefully observed on the two evenings im-
mediately previous on which no brilliant white area was evident, I at once 
wired the Lowell Observatory on October 13 when I first detected this 
bright cloud. Many years ago Jarry-Desloges suggested that observers 
should pay particular attention to the Libya region of Mars; his observing 
staff at Setif, North Africa had observed the formation of a rather large 
number of clouds in this area from 1911 to 1918. 

I have observed Mars whenever possible through eleven complete 
apparitions since 1937, and have on several occasions been fortunate to 
use briefly several of the world's largest telescopes, including the Mt. 
Wilson 60" reflector, the Lowell 24" refractor, and once the Yerkes 40" 
refractor. Based on my own experience I feel that the serious observer 
may do very good work on the planet with telescopes in aperture sizes 
frequently found in the amateur's possession. He must above all be pa-
tient and he should not give up his observations because of early failure 
to see all the Martian details he may wish. If he persists, he will soon 
begin to see much of the finer and fascinating details of our near neigh-
bor in space. 

PHILIPP FAUTH'S CONTRIBUTION TO SELENOGRAPHY 

By: Ernst E. Both 

"Selenography: the study of lunar topography and cartography of 
the Moon." 

1 

Although Philipp Fauth's life was excellently sketched in a recent 
article (Sky and Telescope, November 1959), there remains the problem of 
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Fauth's position in the history of selenography and his contribution to 
the study of the Moon. Until the publication of his large map of the 
Moon, any evaluation of Fauth's contribution must necessarily be incom-
plete and one can at best outline the many aspects of his lunar studies 
with a few bold strokes. 

Of the 19th centruy selenographers, only Lohrmann, Maedler, Schmidt, 
and Neison may be called "classics" in the sense that all four produced a 
complete topographical map of the Moon together with a description of the 
lunar surface, based entirely on his own close scrutiny of each feature 
depicted and described. (Maedler is the perfect example and perhaps the 
greatest selenographer of them all. Lohrmann's description remained in-
complete although the map was finished. Schmidt's description never ma-
terialized, although it had been planned. Neison depends to a great ex-
tent on his predecessors both in his text and in his map.) Of the three 
leading selenographers of the 20th century (Fauth, Goodacre, Wilkins), 
only Fauth qualifies as a "classic" in the above sense; for both Goodacre 
and Wilkins offer outline charts instead of topographical maps, charts 
which make use of photographic detail, and their descriptive texts are 
based to a good measure on the work of their contemporaries. (Wilkins 
actually extended the work of Goodacre. Both of them were directors of 
the BAA Lunar Section.) By. contrast, Fauth offered a topographical map 
and descriptive text based entirely on his own work. 

Fauth's main contribution to 20th century selenography is em-
bodied in his monumental map and in his book UNSER MOND (Our Moon, pub-
lished 1936). In this volume of almost 600 pages he describes the entire 
surface of the Moon in terms of his own studies of each feature carried 
out over a period of 50 years, chiefly with the aid of a 15f-inch refractor. 
For each crateriform structure described, Fauth gives the diameter in kil-
ometers according to his own measurements from photographs (over 3500 di-
ameters, generally in good agreement with measurements by Arthur and Young), 
together with the depth for the more important craters, as well as all 
available height measurements (i.e., those of Schroeter, Maedler, Neison, 
Schmidt, and some of his own). Individual structures are described in 
terms of global relations, following the plan of Maedler. With each im-
portant feature Fauth also discusses the work of his predecessors and 
contemporaries critically. The most attractive feature of this work is 
the nice balance of quantitative and qualitative information, thus making 
it by far the best description of the Moon's surface since Maedler, al-
though intended only for the advanced student. (Being written in German, 
it is virtually unknown to American and English students of the Moon. A 
translation would be extremely desirable.) This text was to be accompanied 
by his great topographical map llf feet in diameter (scale 1:1,000,000) 
which, however, Fauth was never able to get ready for publication owing 
to his death in 1941. He left the pencil drafts for the entire map, and 
these are now being prepared for publication (in 1960) by his son Hermann 
Fauth. 

Fauth began work on this map in 1895. In that year he published 
an atlas of 25 selected areas which were intended to be part of the map. 
These areas were executed in hachures, following the practice of Maedler 
and Schmidt. Subsequent selections, published in 1932 and later, were 
drawn in pseudo-contour lines (contour lines based on careful estimates 
rather than measurements) and others in illuminated contour lines (Coper-
nicus, Sky and Telescope, November 1959, page 24). Already in 1895 Fauth 
had pointed out that a general map of the Moon ought to be on a scale of 
1:1,000,000, while central portions of the Moon ought to be drawn on scales 
of 1:500,000 or even 1:250,000 (in each case he offered examples to prove 
that such scales were possible and necessary). When published, this map 
will consist of 25 sections executed in pseudo-contour lines (a reduced 
section may be found in Sky and Telescope, November 1959, page 20). Fauth's 
map and text are a logical extension of the maps and texts of Maedler and 
Schmidt both in size and content. The map in particular represents the 
ultimate of what an individual can accomplish as an individual. 

Other contributions may be listed briefly: 
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Estimates of slope angles in great numbers (de- 
tails in UNSER MOND under the various formations; 
no separate catalogue published). 

Among the first systematically to chdrt the limb 
areas of the Moon (South Pole, Mare Humboldtianum, 
Bailly, etc., 1932,1937 and after). 

Nomenclatorial map on a scale of 1:4,000,000 (1936) 
to supplement the I.A.U. Map of the Moon and his 
own large map. 

Proposal to contruct unforeshortened views of 
selected areas and offer of some examples (Mare 
Crisium, Copernicus). Work of this nature is 
now being carried out by Dr. Kuiper and the U. S. 
Geological Survey. 

Insistence that photographs must form the basis 
for visual cartographic work at the telescope 
(recently also advocated by E. A. Whitaker and 
G. Fielder of the BAA Lunar Section). 

Stress on the importance of both quantitative and 
qualitative studies (published in great detail 
in 1895). 

Whatever the final verdict on Fauth's work will be, there is no 
denying that he represents the last "classic" among the selenographers. 
There is also no denying that his lunar work deserves far more attention 
than it has received thus far. 

THE GREAT DOME NEAR VITRUVIUS 

By: Joseph Ashbrook and Ernst E. Both 

Southwest of Vitruvius is a highly interesting formation, as large 
as Eratosthenes or Aristillus, which has been surprisingly overlooked in 
English-language lunar literature. Inadequately represented on practi-
cally all maps of the moon, this feature has also failed to receive any 
official designation. 

The center of this object is located at Xi=+.534 1.003, Eta. 
+.288 ±.003, in the coordinate system of the IAU map. For a general de-
scription, it is hard to better Fauth (1): "At sunrise, the entire, almost 
circular formation appears as an unbelievably flat dome, somewhat like a 
planiconvex lens without appreciable edge thickness, and with an extremely 
small slope angle." 

The earliest observers seem to have been Beer and Maedler (2), 
who measured its height twice, 1833 April 8 and 1834 April 27. They speak 
of it as "a broad, nearly flat, dome-shaped plateau," but give no name. 
Schmidt observed it 1854 September 26; he refers to it once in his book 
(3) as Maraldi d, and once as the dome Vitruvius d. The latter designation 
had, however, earlier been used by Beer and Maedler for the large ruined 
ring just to the west, called Vitruvius D on the IAU map. 

Because the IAU name list (4) omits the Maedler-Schmidt dome en-
tirely, we shall for convenience refer to it in this paper as Maraldi d. 

This formation has been observed on 9 nights in 1958-59 by Ashbrook, 
using 6-inch and 10-inch reflectors, with the following results. Maraldi 
d is nearly circular, with a diameter of 37.3 ±1.5 miles. At solar al-
titudes of he = 10.0 and he = 10.3, the dome is crossed by the terminator. 
A valley about 4 miles wide passes over it approximately in a N.-S. direc-
tion. This valley must be extremely shallow, for it is not entirely shad-
ow-filled even at he  - 10.3. 
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FIGURE 6. The great dome near Vitruvius, reproduced from 
Philipp Fauth's book, Unser Mond, from observations 
in 1934 with a 15i-inch refractor. 
V=Vitruvius; A=Vitruvius A; M=Maraldi; d=Vitruvius D 
The key-numbers, 1 through 6, are referred to in the 
text. 
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[Here he  is the altitude of the sun above the lunar horizon at 
the position of the lunar formation. It may be obtained from the formula: 

sin he  = sin b sin B + cos b cos B cos (1-L), 

where b is the sun's selenographic latitude, 1 is the sun's selenographic 
longitude, B is the lunar latitude of the lunar formation in question, 
and L is its lunar longitude. The first two quantities are taken from 
the tables for physical observations of the moon in The American Ephemeris 
and Nautical Almanac. Lunar latitudes and longitudes may be taken di-
rectly from some maps of the moon and on other maps may be determined 
from the rectangular coordinates Xi and Eta. The formula for he  is merely 
the Law of Cosines of Spherical Trigonometry.---Editor3 

A little later after sunrise, when the sun's altitude is 2°.8, 
there is conspicuous shadow on the lower E. slope. This shadow is gone 
by the time the sun is 7°.0 up. From this we can infer that the lower 
E. slope is inclined about 4°  or 5°  to the horizontal. 

Other information about the slope is available. The height of 
Maraldi d was measured by Maedler as 3700 and 2900 feet, and by Schmidt 
as 3000. The mean is 3200 feet. Combining this with the diameter gives 
10.9 for the average slope angle. From the observed shading of Maraldi 
d it is evident that the outer part is steeper than the central region. 
Hence our two determinations, 1°.9 for the average slope and 4° - 5° for 
the outer slope, are quite compatible. 

There are two steeper portions of the edge of Maraldi d, to the 
SE and NE, separated by a more gently sloping tongue. The height of the 
SE scarp has been determined on two nights: 

1958 December 16.003 U.T. 	he  . 4°.3 1900 feet 
1959 March 	14.976 	 6°.1 2300 

Mean = 	2100 feet 

The NE scarp, which adjoins Vitruvius B, is lower: 

1958 December 16.004 U.T. 
1959 January 	14.984 

he = 14::2 Mg feet 

 

Mean = 	1700 feet 

Maraldi d is still plainly visible when the sun is 10°.3 high; 
at he  = 13°.5 it is an inconspicuous patch, slightly brighter than its 
surroundings; when the sun had risen to he  . 16'.9, this dome was unrecog-
nizable in a 6-inch reflector, except for the two gray shadings marking 
the SE and NE scarps. 

These numerical data are supported and extended by Both's obser-
vations in 1957-58 with an 8-inch refractor. He finds the SE part of the 
dome apparently the steepest, the scarp just N. of Vitruvius B showing 
some true shadow even with a solar altitude as great as 10°. The W. side 
has no shadow after the sun is higher than 30.5. The NW edge is a little 
steeper, casting a shadow at he  = 4°, which is however gone by he  = 70.3. 

The accompanying chart (Figure 6) showing the detailed structure 
of the dome was drawn by Fauth in 1934 from observations with a 15i-inch 
refractor. Since his book in which it first appeared is relatively in-
accessible, Fauth's description, as translated by Both, is given here in 
full: "Under a low sun one recognizes an extremely flat, almost circular 
dome of 60 km, whose south-eastern edge turns into a curved horn-like for-
mation El on Figure 63 toward the south-east. Its steep edge borders a 
depression in the west, which presents itself as a valley opening toward 
the south [2 on Figure 6], and which cuts the dome almost in half. To 
the west of it two smaller [3 and 4 on Figure 63, wide, and shallow valleys 
open also toward the south. Traces of collapse and a craterlet have been 
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found in the center of the dome. The steep eastern edge is continued 
northward by a crater valley (5 on Figure 6], and only to the east of 
this can one find what older maps indicate: four non-circular depressions 
with broken walls. These turn into two many-structured rows of hills 
between A and Vitruvius, paralleled by another row coming from A. The 
western edge of the dome forms the eastern edge of the wall rest of D 
(6 on Figure 6], which is studded with valleys and craterlets. The long 
cleft running past Cauchy in the west starts at the south-western foot 
of the dome." (5). 

There can be scarcely any doubt that this formation should be 
classed as a dome. It meets the three essential criteria: circular or 
rounded outline; very small slope angle, allowing its identification as 
a dome only when it is on or very close to the terminator; and presenta-
tion, under a very low sun, of the shadings characteristic of such pro-
totype domes as the one in Darwin and the pair north and east of Arago. 
The special features of Maraldi d, considered as a dome, are its great 
size and its unusually rough surface. We interpret this as additional 
evidence that surface roughness increases with increasing dome diameter, 
as a rule. 

The great dome near Vitruvius warrants more study by observers 
of the moon. Drawings would be very desirable. This is by no means a 
difficult object--it was first discovered with a 3 3/4-inch aperture, 
while Patrick Moore (6) found it independently with a 3-inch refractor. 
In a 6-inch Maraldi d is very prominent when close to the terminator. 
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6. Letter. 

THE CAPTURE OF THE MOON 

By: Dr. Francisco Aniceto Lugo 

Among the various scientific hypotheses on the origin of the Moon, 
or on its presence within the Solar System beside the Earth, those which 
deserve the greatest consideration among astronomers are that of Sir 
George Darwin and that of Von Weizs'icker. 

The tableau Darwin paints us on the birth of the Moon is certain-
ly very interesting. According to his theory, the Moon was part of the 
Earth many millions of years ago. At that time there was no kind of life 
on our globe. The Earth was an irregular pasty globe, with scarcely a 
crust but with violent melted materials inside and contracting by stages. 
Due to the interior pressure toward the surface, the Earth was assuming 
the form of a pear of more than 8,000 miles in length. The Earth rotated 
on its axis at an amazing speed, i. e., very much more rapidly than now, 
by virtue of which on account of the physico-chemical state in which its 
materials were, they flowed toward one of its ends. When five centuries 
had passed, the girdle of the pear was growing more and more thin, finally 
becoming so weak that the Earth set free a protuberance in space, which 
became the Moon. This new body began to revolve around our planet. The 
Earth as well as the Moon became more and more spherical and have remained 
closely associated down to the present. Therefore, in Darwin's theory, 
the Moon did not unfasten itself from the Earth without violence. An 
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enormeous explosion, of inconceivable power, never dreamed of by man, was 
the result. A tremendous uproar shook the terrestrial atmosphere, and 
our planet staggered. The Moon had been born; but it was then a blazing 
ball made of lava in space and not the wrinkled old woman, although 
smiling, which we know today. 

Other astronomers have given daring touches to this outstanding 
scientific concept of Darwin. From the great concavity of the Pacific 
Ocean the Moon is conjectured to have emerged; and it is unavoidable to 
admit that, according to very serious studies, the materials of that part 
of the Earth and those of the Moon have an extraordinary resemblance. 
On the other hand, W. H. Pickering has made us to understand that the 
Pacific area, from which it is assumed that the Moon broke away, is al-
most circular. With the Moon's parturition, there were created fractures 
in the recently formed and weak terrestrial crust, by virtue of which, 
as the parts separated, the continents were formed, then in a different 
form from now. 

But, as is usual in dealing with cosmogonical events, at the mo-
ment of the parturition no one was there; and we must content ourselves 
with simple and more or less ingenious conjectures. 

Von WeizsIcker paints us a tableau radically different. His ex-
planation of the birth of the Moon is closely related to the origin of 
the Solar System as a whole. At the beginning, according to Von Weis-
sacker, the Sun had no suite of planets. Then it happened that, while 
the Sun passed through a thick dust cloud, dust particles adhered to it. 
After millions of years had elapsed, the dust particles became small 
globes which increased in volume. However, some of these globes thus 
recently formed were very small and did not constitute themselves into 
planets, as did the larger. These small globes were attracted, or rather 
were captured, by the larger globes; and in this way the satellites were 
formed, among them the Moon. However little we think, we shall observe 
that the Moon is a globe too large in comparison with our planet for it 
to be the result of a fission of the Earth. Besides, there are other 
reasons which make Darwin's theory doubtful enough. In regard to the 
thesis of the capture of the Moon by the Earth during the formation of 
the Solar System, it would be more plausible if we might have clear evi-
dence indicating that this phenomenon took place at a time relatively 
recent. 

Many peoples preserve the tradition, which greatly antedates 
known history, that there was a time when the Earth had no Moon. We find 
this tradition in peoples very far apart from each other and practically 
in every latitude of the Earth. This fact would indicate that the cap-
ture of the Moon took place when Man already lived on the Earth and was 
able to observe sensational events, inasmuch as they affected him pro-
foundly (1). According to such traditions, it was not a single Moon that 
then presented itself to us; there were two (2). Two Moons crossed the 
space where before there had been none. In the Southern Atlantic a con-
tinent disappeared. An advanced civilization vanished in the throat of an 
abyss. Because of the arrival of the Moon, or of the Moons if there were 
two, there occurred, as now we know was to be expected, a tremendous 
cosmical catastrophe. The other Moon, according to tradition, burst in-
to fragments of considerable size, many of which fell upon the Earth, 
causing hurricanes, floods, earthquakes, and dreadful volcanic eruptions. 
The land sank and rose alternately. Enormous detonations announced the 
impact of very large fragments which struck our globe. At the same time, 
there came a formidable volcanic bombardment; and reddish clouds of en-
raged whirling gasses and dust covered the sky. Torrential rains were un-
leashed, and the forests were almost totally devastated. Many mountains 
sank, and even continents; and others emerged to the surface. Meanwhile, 
the furious waters, thickly bemired, razed the Earth, drowning the sundered 
remnants of plants, animals, and men. The Earth had been turned into a 
cosmic hell! 

Fortunately, that Moon which burst was small. If there had in-
stead burst the Moon which we know today, the catastrophe might have been 
so extraordinarily gigantic that at this time we would not be relating 
the tale. 
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But the Moon--that one which accompanies us--did not remain harm-
less. When it came closer to the Earth, it was less solidified than our 
globe; and its geological constitution was less explosive than that of 
our planet. Hence, an interaction began immediately between the Earth 
and the Moon, which is active yet; in addition, the two bodies have re-
mained solidily locked together so that neither of them moves without the 
other's receiving immediately the effect of the movement, thus being 
bound like a yoke of oxen. 

The Earth began to experience tides--maritime, terrestrial, and 
atmospherical--and other phenomena. Also the Moon. But in the Moon the 
tides became a serious affair. As the lunar globe was much softer than 
the Earth, the tides caused in it by our planet continually raised and 
lowered the surface. The Moon, up to the time of its meeting with the 
Earth, did not have so violent a magma as our globe had in the early 
periods of its formation. Therefore, the lunar tides caused by the Earth 
alternately inflated and deflated the lunar globe, causing the magma to 
rise and to descend incessantly, making ruptures in the crust through 
which a part of the igneous matter escaped, but without the violence of 
the volcanic outbursts of our planet. 

It was thus that the craters of the Moon were formed. The magma, 
when being raised, protruded through the lunar surface in pustules or 
intumescences, large and small, according to the area and the tectonic 
composition. The superficial portion of these intumescences finally so-
lidified in many regions, disminishing the level of ascension of the mag-
ma with the passing of time, while it was becoming more pasty and settled 
itself when getting cold and as the rising and descending action caused 
by our planet gradually lessened. The final result was the raising of 
numberless domes of the most different dimensions on the Moon. Most of 
these domes remained hollow because of the descent and gradual solidifi-
cation of the magma; and later, being of a frail constitution, collapsed, 
falling down along the peg which many had at their centers precisely at 
the central point of the soil or base, where everybody can see them now. 
Around these craters the circular walls of the domes remained firm. The 
craters had been formed! 

Other domes did not collapse, and anybody today can see them also 
on the Moon. 

As the magma had no strength to explode and it flowed on account 
of the unceasing insistence of the Earth, many domes ruptured at their 
sides, exactly as occurs with pustules formed by smallpox. Through those 
fissures then escaped gasses, which carried along in suspension mineral 
substances, probably salts, being strongly expelled radially or almost 
in all directions around some craters, and obliquely ejected through a 
great distance deposited on the lunar surface metalloidic or metallic 
particles in considerable amounts and created what we now call the lunar  
rays. 
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LUNAR MISSILE SURVEY FOR LUNIK II 

By: Virginia Watkins Capen 

A page in the history of mankind was turned when on September 13, 
1959, a Russian lunar rocket made contact with the Moon. The Shiraz 
Observatory had the good fortune of observing the lunar surface in the 
early morning hours during the time of reported impact. The Observatory 
is situated at approximately 29°.5 N. Latitude, 3080.0 W. Longitude, and 
3.5 hours east of Greenwich, in Shiraz, Iran. This position gives us 
the advantage of being able to observe many astronomical events which 
are denied observers in the United States because we are nearly on the 
opposite side of the earth,8.5 to 11.5 hours from the East to the West 
Coasts, respectively. 

Around 1800, Universal Time, radio B.B.C. stated that the time 
of impact would be approximately 2102 U.T. We began gathering together 
tape recorders, cameras, observers, and diverse other items and made our 
way up Observatory Hill to set up four telescopes consisting of: A 5-
inch apogee refractor, a 4-inch Newtonian reflector, a 3-inch Danjon re-
fractor photometer, and a Baker-Nunn 21/31-inch modified Schmidt Camera 
(Figure 10). A 3-inch diaphragm was made for the Baker-Nunn Schmidt 
camera, and the three other visual telescopes were provided with either 
green or yellow filters in case red smoke or dust should be scattered 
across the lunar surface upon impact. The weather was good that morn-
ing; a mild six miles-per-hour wind was blowing from the west, seeing 
was 2-5, transparency was 5, and the temperature was 750.0 F. However, 
fifteen minutes after we stopped observing the Moon clouds began moving 
in from the east and eventually created an 8/10 sky coverage. 

After setting up the instruments and necessary equipment, we 
could only wait and hope that we might see something of unusual interest 
on the Moon. The writer started observing the Moon with the 4-inch New-
tonian reflector at 1945 U.T. (0015 Local Shiraz Time) while the rest of 
the equipment was being set up. The remaining telescopes were put in 
operation at 2003 U.T.; and constant observation of the Moon was made up 
through the broadcast time of impact, which was 2102 U.T. (0132 Local 
Shiraz Time), and was completed at 2120 U.T. 

During this time of observation two unusual spots were noted: 
At 2017 U.T. a dark area, in the Schneckenberg region just southwest of 
Mare Vaporum, was first noted by Charles Capen, Jr., Colongitude 	46°.10. 
Capen said that this dark area suddenly caught his eye. The area was 
circular and had a well-defined periphery which diffused after about fif-
teen minutes. The second unusual spot was noticed at 2049 U.T. by Paul 
Wankowicz. It was a crater near the center of the Sinus Iridum, Colongi-
tude 46°.37, which appeared to be surrounded by a white vapor. This 
spot was continuously observed for a period of one-half hour. To our 
knowledge, this white area appeared suddenly, slowly changed, and faded. 
After fading, there seemed to be a slight residue left on the lava flow 
of the Bay of Rainbows from the middle toward the Prom. Laplace, and 
somewhat of a circular ring. Note Figures 7 and 8. This change could 
very well be due to the changing sunlight on the Moon's surface because 
the Bay of Rainbows was not too far from the terminator at the time of 
observation. Since this is one of our Lunar Missile Survey assigned areas 
we have observed this area many times before and had never before noticed 
any markings similar to this one. It was indeed unusual. 

Exposures of .8 second, .4 second, and .2 second were made con-
tinually during the lunar observation with the Schmidt telescope. Even 
though a 3-inch aperture was employed, the results of these photographs 
were quite dark; and only the terminator markings were definitely noted. 

During the time of these observations we were constantly listen-
ing to Radio Moscow and to the Voice of America on the Observatory radio, 
which was amplified directly to the observers on the outside of the Obser-
vatory building. At 2100 U.T. the Voice of America program announced the 
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FIGURE 7. Sinus Iridum as first seen. Refer to text of article by 
Virginia Watkins Capen in this issue. 

• •• H... • 

E. 

Sinus Iridum 
ZORD U.T. Negative drawing 

FIGURE 8. Sinus Iridum after fading. Refer to text of article by 
Virginia Watkins Capen in this issue. 

FIGURE 9. The Satellite Tracking Observatory, Shiraz, Iran. The 
Schmidt Camera House from the Moonwatch Station. 

144 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



FIGURE 10. The observers and three of the instruments used for the 
Lunik II observation on September 13, 1959, at Shiraz, Iran. 

of the Moon before, during, and after 
on the Moon, with negative results. 

The observers were Charles F. 
Hajeb, and the writer. 

FIGURE 11. Synchronizing the 
Schmidt Camera, Norrman 
Crystal Clock, and Tape Re-
corder for observation are: 
C. F. Capen, Director; 
Hassan Hajeb and Hessam 
Tavakolian, Iranian Observers. 
Shiraz, Iran Observatory. 

news that the Russian Moon 
Rocket was due to land on the 
Moon in one minute's time. 
Later in the program the news 
was interrupted with a special 
bulletin from Washington stat-
ing that signals from the Moon 
Rocket had ceased, indicating 
that the Russian rocket had 
landed on the Moon; the time 
then was 2102 U.T., 0132 Local 
Shiraz Time. A later report 
from Jodrell Bank, stating that 
the Russian rocket impact on 
the Moon occurred at 2102 U.T., 
confirmed our time here in 
Shiraz, thus denoting that we 
had made a complete observation 

the landing of the Russian Lunik II 

Capon, Jr., Paul Wankowicz, Hassan 

The two unusual spots that were noted during the observation will 
have to be observed more extensively next month and later. It will in-
deed be interesting to find out if they still exist. Also, it would be 
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interesting to know if anyone else in the A.L.P.0 noticed these or any 
other unusual markings on the Moon on or near that date and time. It 
is suggested that any interested A.L.P.O. member should examine carefully 
the two above-mentioned areas with long-focus instruments for any sur-
face changes. 

A STUDY IN COMETARY PROPER MOTION  

By: David D. Meisel, Comets Recorder 

In The Strolling Astronomer, Vol. 13, Nos. 1-4, p. 13, the writer 
made a statement implying that the apparent geocentric daily motion of 
most comets hardly ever exceeds one degree unless the object is excep-
tionally near the earth. Although the daily motion depends on the ob-
ject's distance from the earth, it is not proportional to this distance 
alone. In this present analysis from a purely theoretical standpoint, 
use is made of an algebraic expression of what is known as Lambert's 
Theorem. This theorem states that when the apparent geocentric path of 
a comet (or planet) is convex toward the sun (convexity in the direction 
of the shortest angular distance between the sun and the object at any 
date when the object is describing the convex arc), the heliocentric 
distance of the object is greater than the heliocentric distance of the 
earth; when the apparent path is concave (in the same sense of direction 
as for convexity), the heliocentric distance of the object is less than 
that of the earth. 

Herget1  develops the following expression of Lambert's Theorem 
from geometric and dynamic considerations of the problem using vectoral 
methods. Herget's result is: 

KV2p = (1/r3-1/0)(R sin F)   (1), 

where r is the heliocentric distance of the object, R is the heliocentric 
distance of the earth (or geocentric distance of the sun), F is the an-
gular distance between the position of the sun and the great circle de- 
scribed by the tangent 	the apparent path at the time when the object 
occupied the position coincident with the point of tangency, K is the 
geodesic curvature of the apparent path and is determined by the elements 
of the object's orbit with reference to the position and orbit of the 
earth during the time of observation (K could also be described as the 
coefficient defining the amount of "bending" of the apparent path or the 
rate of motion of the great circle described by the tangent to the path 
where convexity requires K to be positive and concavity requires K to 
be negative), V is the linear speed of motion of the object along its 
apparent path as measured on a geocentric unit sphere, and p is the geo-
centric distance of the object. Since this analysis proceeds as if the 
object were constrained to move on the celestial sphere, the angular 
velocity W may be substituted for the linear velocity V provided that 
all distances are expressed in terms of the astronomical unit (1 A.U. -
93,000,000 miles). From the standard form of the equation, it is appar-
ent that the angular velocity W should be expressed in terms of radians 
per 1/k0  days as is customary in some phases of orbit calculation. The 
1(0  is known as the Gaussian constant. Thus: 

W - 	Ds   (2), 
(tn  - tn)k0  

where Ds is the angular distance in radians along the apparent path which 
the object has traveled during the interval (to-to) in days, to  is the 
date of the terminal observation, and to  is the date of the initial ob-
servation. The angular daily motion Wd  is then? 

s 
Wd 	

D  
 (3). 

ko  

1The Computation of Orbits, P. Herget, published privately, pages 
37-39. 
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Mr. Cyr, in Life on Mars, assumed the lines on Mars to be canals 
bounded by vegetation; but in this new work he assumes the lines to be 
only vegetation. The unknown cause of the lines is the "Marsitron" which 
is assumed to be a mobile species that grazes on Martian plants (prob-
ably lichens). The oases of Mars are considered as impact craters which 
furnish "homes" for the species, and the canals exist as migratory-
fertility paths (of vegetation) caused by the action of these mobile 
animal species. He assumes that the "craters" are surrounded by green 
patches of vegetation which exist as a result of the fertility by-products 
of the "Marsitrons." 

As a student and observer of Mars for the past 25 years, I 
found the "Marsitron" hypothesis (imaginative speculation) interesting 
reading, and I am of the opinion that you will find it interesting read-
ing also. 

**#4,*###*##4, 4,*****************#####*##*##*#4,  

The Sky Observer's Guide, by Newton Mayall, Margaret Mayall, 
and Jerome Wyckoff. Illustrated by John Polgreen. Golden Press, New 
York, 1959. 125 pages. Price $2.95. 

Reviewed by Walter H. Haas 

This book is heartily recommended to the beginning amateur 
astronomer who wishes to become an observer of the sky. It would be a 
splendid present for any earnest junior. The authors will scarcely 
need to be introduced to the readers of this periodical, and Mr. Polgreen 
has belonged to the A.L.P.O. for a number of years. The illustrations 
are very numerous and add considerably to the text. In a few figures 
the reviewer would feel that color has been somewhat overdone, as when 
solar eclipse-tracks are plotted against a background of purple con-
tinents and orange oceans on page 51. 

The book includes a remarkable amount of "practical" information 
for the amateur observer on a wide variety of subjects: light-grasp 
and magnifying power of telescopes (page 15), cleaning optical surfaces 
(pp. 111-112), amateur observing groups and reference books and mag-
azines (p. 113), the use of setting circles (pp. 34-36), drawing tech-
niques (pp. 92-94), projecting the sun's image on a screen (pp. 50-51), 
etc. The photographs used are in part from large professional observa-
tories, but there are also included photographs and drawings by skill-
ful amateurs like Clarence P. Custer (p. 95) and David Meisel (p. 73). 
There is a two-page index. 

The beginning observer is urged to acquire Sky Observer's Guide 
for his library. 

OBSERVATIONS AND COMMENTS 

Penumbral Lunar Eclipse of September 16-17, 1959. The circum-
stances of this eclipse were given on page b50 of az and Telescope for 
September, 1959, though "Moon leaves umbra" should there have read "Moon 
leaves penumbra." Mr. Phillip Budine with a 2.4-inch Unitron refractor 
observed the southwest limb of the moon to be dusky gray in color from 
1n10mto 1h20m, U.T. on September 17, when the moon was very close to the 
umbra. A lunar limb darkening was also observed by Mr. J. Russell Smith. 

Cleft System near Grimaldi. Lunar observers are invited to study 
Figure 187Tsketch by Mr. Charles M. Cyrus of the system of clefts just 
west of the great plain Grimaldi. Mr. Cyrus' sketch may be compared 
with Mr. Alika K. Herring's article and accompanying chart, "A New Lunar 
Cleft System," The Strolling Astronomer, Vol. 12, pp. 82-83, 1958. Others 
are encouraged to observe this system of clefts and to submit sketches. 
The favorable colongitude is from about 67°to 73°, thus under low morn-
ing lighting soon after Grimaldi is illuminated. 

Plato. Mr. Patrick McIntosh of Robinson, Illinois, has reported 
some observations of this lunar walled plain carried on at Harvard College 
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Figure 19, Drawing of 
Plato by Patrick McIntosh 
on January 18, 1959 with 
7.5-inch Harvard College 
Observatory Clark refrac-
tor at 400X. Seeing 
3-5, some small clouds. 
Rim drawn at 3h25m_3h  
45m, U.T., shadow at 
.3h50m- 3h58m, and crater-
lets at 4h0m-4h5m. Co-
longitude about 140. 
Arrow 1 points to peak 
casting longest shadow. 
Arrow 2 points to land-
slip on east wall. 

„ 1 

0 

.1 

Figure 20. Tentative chart of floor of Plato in 1958-59 by 
Patrick McIntosh. Based on personal observations with an 8-inch 
reflector and a Harvard College Observatory 7.5-inch refractor. 

Observatory, where he is a student. He had previously studied Plato with 
an 8-inch reflector of apparently excellent quality. We quote part of 
a letter from Mr. McIntosh on June 10, 1959; we think that the ideas and 
techniques mentioned can be of value to any serious lunar observer. 

"To be as accurate as possible with positions of detail, I have 
taken special care to have all rim detail as complete and as correctly 
proportioned and positioned as visual work permits. By drawing an imag-
inary line through each spot or crater on the floor and noticing what 
rim detail lies on this line at either end where it touches the rim, I 
position the spots with fair accuracy. More than one or two checks using 
different rim details are made to insure accuracy. To be sure that I 
had some detail plotted precisely enough for use as reference points, I 
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enlarged the Mount Wilson photograph published in ay and Telescope for 
April, 1955, into a chart, drawing the rim and six shadow-holding crater-
lets from this photo. On this chart I have added only details I have 
verified or have found at Harvard; and the result is a chart (Figure 20) 
somewhat different from my previous one and which now agrees more closely 
with Alike Herring's chart (Str. A., Vol. 11, p. 96, 1957). I do not 
believe that all spot positions are entirely accurate, nor do I believe 
that every spot capable of being seen is present on the chart. I had 
no nights of really good seeing during my observing in Cambridge, so I 
never saw the same wealth of detail as on some crisp Illinois nights. 

"The major changes in my new map are in the splotch pattern and 
in the addition of a landslip on the east rim (Figure 19). I was par-
ticularly impressed with the complexity of the splotch pattern. Pre-
viously I had drawn each light area as being of the same intensity as 
the others and being of uniform shading. Such is not the case, and in 
particular the sector in the southeast quadrant of the floor is composed 
of two or three degrees of shading. The patterns of the western half 
of the crater are ill-defined as a whole, but in the eastern half the 
sector is bounded by sharp lines of intensity differences. The short 
streak extending from the east rim to the sector and containing a crater 
pit is very sharply defined. Also the entire western edge of the sector 
is sharp. I have found that this latter boundary coincides with the edge 
of a shallow valley extending parallel to this edge along its entire 
length (Figure 19). I suspect that all light areas are the tops of low 
swells in the floor, the brighter being the higher. 

"My present objective in observing Plato is not to attempt a 
complete sketch each time but to verify and correct all positions of 
detail thus far mapped, to record additional spots when possible, to fill 
in details on the intricate splotch pattern, to correlate the splotch 
pattern with the contour of the floor as seen under low solar illumi-
nation, and to measure the heights of mountains on the rim as indicated 
by their shadows. These latter observations will be made at intervals 
of every few minutes while sunrise on Plato is occurring. If the com-
puted heights seem to vary with each shadow measurement, the contour of 
the floor will be responsible; and a contour map can gradually be form-
ed. This project was suggested to me by Dr. Joseph Ashbrook." 

Mr. Alike Herring expresses his good opinion of the quality of 
Mr. McIntosh's work and explains that he has not drawn much structure 
in the bright streaks on the Plato floor simply because this detail is 
extremely complex. He doubts that these white streaks are higher places, 
on the floor. He regards W. H.17457EreT.5711:> 1892 chart of Plato as the rj;&cfkjizi 
best of those constructed so far. Mr. Herring has discontinued his own 
studies of Plato until he is able to undertake a micrometric survey of 
the sizes and positions of the floor craterlets and other markings. 

Occultation of Regulus Liz Venus on July 7, 1959. Mr. Ronaldo R. 
de Freitas Mourao at Rio de Janeiro, Brazil has reported observing this 
phenomenon as follows: "In spite of the unfavorable atmospheric con-
ditions on July 7, I was able to observe the occultation emersion of 
Regulus. Emersion was timed at 14'32m  18?5, U.T. The eye-and-ear method 
was used. Clock corrections were determined by comparison against the 
Observatory Standard Quartz Clock for the International Time Service. 
According to my micrometric measures the position angle for the emersion 
was 274°25." 

Moon's Averted Hemisphere Photograph. 	As is now well known, 
the Russian Lunik III took a photograph of the lunar averted hemisphere 
in October, 1959. We have not yet seen a copy of this photograph ap-
preciably more satisfactory than those which have so far appeared in the 
popular press. Of course, the original photograph had there been re-
produced several times with consequent loss of detail. Attention is 
invited to the December, 1959 issue of ax and Telescope, front cover 
and pp. 72-73, where Ernst Both interprets the detail represented. 

Linne. Takeshi Sato. in Japan has contributed drawings of the 
crater pit within the white area made on Oct. 2 & 3, 1957 at colongitudes 
14°1 and 26°0 respectively, 6-inch reflector at 336X and 224X. The west 
side of the pit was dark, probably being a shadow. The apparent east in-
ner wall and the area just west of the crater pit were bright. The Linn‘ 
craterlet is relatively very deep, and it would be of value to determine 
how long it holds morning shadow; large apertures of 12 ins, and more will 
be necessary to obtain adequate resol•-ing power. 
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Mr. Barcroft will receive the G. Bruce Blair Award this year. An Ex-
hibits Chairman is being selected. 

The Seventh Convention of the A.L.P.O. will be held as part of 
the Astronomical League Convention at Haverford College, Pennsylvania, 
on September 3-5, 1960. The A.L.P.O. program is tentatively scheduled 
for the forenoon of Monday, September 5. Mr. David Meisel will be in 
charge of the A.L.P.O. Exhibit; he has already taken care of our Ex-
hibits at Ithaca in 1958 and at Denver in 1959. 

We shall need papers from our members for both of these meetings, 
and we urge you to start thinking now about such a contribution. The 
months will pass quickly enough! We shall also need drawings, photo-
graphs, and charts for the exhibits. It may not be possible to exhibit 
the same items at both San Jose and Haverford with only a week in be-
tween the meetings so that each contributor should decide to which place 
he wants to send material. It will add much to the stature of the 
A.L.P.O. to put on two completely different programs of papers at these 
two meetings and to have the authors of papers present. However, papers 
from foreign colleagues are earnestly requested regardless of their 
ability to attend. 

LUNAR AND PLANETARY OBSERVATIONS. 

PART 1: THE MAKING OF DRAWINGS 

By: William K. Hartmann 

Until astronomical photography was introduced, the recording 
of lunar and planetary surfaces was accomplished chiefly through the 
making of drawings at the telescope; and this method still remains 
probably the bast for most amateurs. The A.L.P.O. has surely relied 
primarily on such visual work. However, the observers who make and 
keep such records find it saddening to note how many amateurs, well 
equipped to do serious productive work, fail to use their instruments 
for anything more concrete than just looking. It is the hope of the 
author and the purpose of this paper to encourage those who may have 
been reluctant to-start making such observations and to offer some 
instruction to those uncertain as to how to begin. I will attempt to 
describe the procedures accepted by most authorities and to make a few 
more specific comments of my own. 

Let me state at the beginning some matters of policy. The pur-
pose of making drawings is to provide scientific data by recording as 
accurately as possible what the observer sees in his instrument, and 
certainly not just to make nice looking pictures. I think it follows 
that the making of drawings should be considered an acquired skill, not 
an art, since we want to reproduce an image, not produce a composition. 
We are trying to copy a two dimensional view in the eyepiece (eyepieces 
are supposed to have flat fields!). Thus there are certain procedures 
which can be followed; and while individual styles may vary, it should 
be possible for almost any amateur to complete the process and in this 
way to produce a valuable record. 

While I have said that we are not to consider ourselves artists 
in doing this job, we will nevertheless want to make use of the artist's 
techniques as will be seen shortly. 

The materials needed are the telescope (listed for the sake of 
completeness), paper and a clipboard or pad to draw on, a fairly soft-
leaded pencil with an eraser, and a flashlight with perhaps the custom-
ary red mask. For those who haven't come across a suitable piece of red 
cellophane, I suggest that red fingernail polish makes a fine translu-
cent red coating for the flashlight glass or the bulb itself. Might 
as well put the stuff to practical use! A further note on flashlights--
the pencil-light size is convenient to work with and doesn't provide 
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too much light as a larger size is apt to do. It is also well to note 

drawing board in order to prevent a time-consuming search in the dark.1  
Dr. Wilkins' comment that a good idea is to attach the pencil to the 

This advice applies perhaps more strongly to the flashlight. Maps, pho-
tographs, and other drawings are nol normally included among the materials 
at the telescope so that the observer will be prevented from trying to 
make his drawing match their appearances. It is worth an effort to re-
main unbiased while observational work is being done. On the other hand, 
maps and other aids are essential to the later analysis and interpre-
tation of drawings; and if one plans to do serious lunar and planetary 
work, he should be well equipped with reference material about whatever s, 
object he is studying. 

As a final word on materials I would like to mention the draw-
ing paper. It is profitable to give some thought ahead of time to the 

e 	 manner in which the drawing is recorded on paper. As an example, I 
have been using a standard form printed on an 4 x 11 ins. sheet. At 
the top is space for the vital accompanying information. The space in 

•s 	 the middle is large enough for the drawing itself and for noting of ad-
ditional data such as conspicuousness and intensity estimates. At the 
bottom is space for remarks. The margin at the left is convenient for 
making cental meridian or colongitude calculations. Such a standard 
form is a safeguard against forgetting some of the vital data and makes 
for a more neat and efficient observing notebook. 	Some A.L.P.O. Sec- 
tions are beginning to use standard observing-forms.--Editora 

The general stages of making a drawing are fairly well known. 
We sketch in major details with a low power, proceed to higher powers 
(as seeing conditions permit) and include the finer details, finish 
and check the drawing, add some estimates of intensities and other data 
if they are desired, and write up our notes. 

I will go on to add some more specific comments on these stages, 
but first it should be noted that some differences in procedure between 
lunar and planetary drawings appear at once. For one thing, having the 
moon in view is not enough. We must pick out the particular formation 
to be drawn. Note here that the oft-repeated statement about the best 
views being near the terminator may be somewhat misleading, for study 
of the lunar terrain (lunain?) under high lighting can also be very 
profitable. Remember, too, that to be complete, the study of one for-
mation must include its appearance under high lighting. This sort of 
observing may assume new importance if a 1Rnar research program such 
as that suggested recently by Mr. Wes.tfall is to be carried out. Also, 
we must choose a scale for our lunar drawings. Planetary drawings are 
often made on two-inch disks, for the sake of uniformity of observations 
among the many observers. (One might suggest that latitudinal strip 
sketches such as are employed to show Jovian belts or zones don't use 
two-inch disks, but these can be made from disk drawings and transit 
observations.) However, how much lunar area, that is how many lunar 
details, should we attempt to put on our paper during one observation? 
With planetary drawings this problem is settled. We have only a cer-
tain size apparent disk; we will draw all that we can see, and put it 
on a two-inch diameter drawing. With the moon we have a more compli-
cated situation. To answer the first question, we don't want to take 
in an area so big that it takes a long time, say much more than 45 mins. 
to an hour, to draw. Too much can happen in such a long period of time. 
The lighting conditions, and hence the appearance of our formation, will 

I s 	 change; and there is further too much likelihood of seeing and trans- 
parency changes. Starting out ambitiously to draw a large area, we may 
find that by the time only the major details are sketched in, clouds 
are covering the moon; and we have a nearly worthless drawing, while 
we might have gotten a good, detailed drawing of some smaller part of 
the area in the same period of time. A general characteristic of sci- 

ed 	 entific observation is that uncontrolled variable conditions should be 
kept to a minimum during the work, and this control is partially guar-
anteed when the observing time is kept short. So we will plan to draw 

-- 	 areas containing about as much major detail as we can draw in around 
twenty minutes (the total period of observation will run longer as we 
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will spend much time in study of the area, looking for the finer details). 
It can be seen that telescope apertures are now involved. If we think 
of "fine details" as being the smallest objects one can see with a given 
telescope, then it can be said that an observer with a large telescope 
(around 10-12 inches) can see as much "detail" in a small area as an 
observer with a small telescope (around 3 inches) can see in a larger 
area. If they are to draw the same amount of "detail", the large 'scope 
observer will draw a small area; the small 'scope observer will draw a 
bigger area. The second question, about how big the drawing itself 
should be, is the same as asking what scale should we use in lunar ob-
serving. Patrick Moore has suggested twenty,3 later ten miles to the 
inch. But I think this problem, too, can be answered in terms of tele-
scope aperture. If an observer attempts to stick to a certain scale, 
he may experience difficulty when using different sized telescopes. 
When using a small telescope, the observer must use an unnecessarily 
large amount of paper to draw the suggested large area, and will find 
himself drawing large expanses of featureless grey surface across the 
page since the small objective fails to resolve detail here. At the 
other extreme, with large telescopes, the effect is more serious than 
the wasting of paper; the accuracy of the drawing is impaired. The 
observer finds that he sees more detail than his previously selected 
scale allows him to portray. He must now cram in the fine details and 
take an abnormally long time to get them all in. An illustration of 
this trouble is seen in comparing two drawings of Theophilus, shown in 
Figures 1 and 2. Figure 1, with a 2.4-inch refractor, is about the 
right scale, being originally a four-inch square. In Figure 2, with a 
13-inch refractor, I used too small a scale; I took a long time, and 
had to crowd in details even though slightly less lunar area was drawn 
in the same sized square. While I agree that ten to twenty miles per 
inch is usually a good scale for lunar drawings, I think that it shouldn't 
be rigidly adhered to if the accuracy of the observation is endangered. 
The proposed system whereby small aperture observers draw more area 
and on a smaller scale than large aperture observers has the following 
application to observing programs: it lets small aperture observers 
study the larger, gross characteristics of the moon, doing such work as 
charting ray systems over wide areas, positional mapping of regions near 
the limb, observing some shadow lengths, etc., while the large aperture 
observers concentrate on recording the fine topographic detail which 
smaller telescopes won't show anyway. And now a last note on lunar 
drawings. It seems to be fairly commonly suggested that observers copy 
the rough outlines of lunar formations from photos ahead of time so as 
to save that much of the work at the telescope. I don't advise this for 
the simple reason that it never works for me. Invariably the libration 
chinges the aspect of the object and new lighting changes any outlines 
I may have put in so that I usually end up erasing what I have copied 
and starting over again. Maybe I don't have the right photographs. 
(Ernst.Both has pointed out to me that the method is useful in merely 
mapping the fine detail. That is, rather than attempting to reproduce 
the appearance of a formation, the observer only records the physical 
topography on his prepared outline sketch, irrespective of lighting 
conditions, etc. I agree that it is well to have a photographically 
accurate outline sketch to start with in such a program.) 

Now, at last, we can go on to the general stages involved in 
both lunar and planetary drawing. 

1. The major details 

To begin either a lunar or planetary observation, mark down the 
beginning time, that time when we first seriously begin studying the 
object. Then examine the object for a few moments before starting to 
draw; get a feel for the overall appearance of the object. Remember 
the purpose of the drawing activity: we want to record as accurately 
as possible what we see in the telescope. Remember, too, that care is 
therefore necessary in all stages of making the observation. 
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FIGURE 1. Drawing of lunar 
crater Theophilus by 
William K. Hartmapn. 
April 28, 1955. 1" 54m, 
U.T. 2.4-inch refractor 
at 100X. Colongitude 
34093. Seeing 6. Trans-
parency 4. Original square 
around drawing 4 inches 
on a side. Scale well 
chosen for aperture. 

t 

FIGURE 2. Drawing of lunar 
crater Theophilus by 
William K. Hartmann. 
July 3, 1957. Oh 46m - 
lh 44m, U.T. 13-inch 
refractor (Allegheny 
Observatory) at 245X. 
Colongitude 	337°7. 
Seeing 6. Transparency 
Original square around 
drawing 4 inches on a 
side. Scale too small 
for aperture. See also 
text of Mr. Hartmann's 
article in this issue. 

5. 

rt 

The first strokes of the pencil should depict the most promi-
nent, coarse features: crater shape, shadow outlines, phase, polar 
caps, shapes and positions of the dusky markings, postions of bands, 
etc. on the various celestial objects. (The two inch blank circles for 
planetary drawings are normally put in ahead of time. A hint for getting 
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the oblate shape of Jupiter and Saturn: after putting in a circle light-
ly with a compass, draw it in heavily with the pencil, going just out-
side the line at the sides to get the equatorial bulge, and just inside 
the line at the sides to get the equatorial bulge, and just inside at 
the top and bottom to get the polar flattening.*) The goal here is to 
lay down the main pattern of markings on the object, so that we have a 
"coordinate system" on which to "plot" the minor details. It is this 
phase of the drawing, therefore, which will determine our positional 
accuracy. 

In drawing the major details the artist's technique of smudging 
will be found very useful. Using our soft-lead pencil, we lightly shade 
in the disk or surface we use in our planetary or lunar drawing. Now 
this shading can be smudged by rubbing with the fingertip so that we 
have a uniform greyish surface to start with. Bright areas can now be 
easily reproduced with the eraser, and shadings by the further use of 
the pencil. In this way our drawing really shows the Martian polar caps, 
for example, to be brighter than the desert regions, as is the case on 
that planet. (Often, however, I further define bright areas by dotted 
lines to preveit their outlines from being blurred out later by further 
smudging.) This smudging technique is also a great aid in producing 
the slight variations in tone so often observed, and in making uniform 
shadow areas, etc. Furthermore, stray marks which might later be mis-
taken for real features will tend to be blurred out. 

When the major details have been recorded to our satisfaction, 
we record the time again. It is this time which should be used for the 
later calculation of central meridian or colongitude, and so on, because 
it was at this time that the disk or lunar formation presented the gen-
eral appearance we have drawn. Later, lighting changes on the moon and, 
often more noticeably, planetary rotation will have changed the appear-
ance. We will, however use the major details which we have sketched 
as a frame of reference so that the finished drawing will show the lunar 
formation or planet as it appeared at this second time. Even with this 
precaution, however, fast planetary rotation may confuse a drawing if 
it takes too long, and Prof. Haas has suggested5  a time limit of 15 min-
utes for Mars drawings. I would say that such time limits apply pri-
marily to this major details phase of the drawing, while the period of 
searching for finer detail may extend a little beyond the limit. 

During the first part of an observation, a rather low magnifi-
cation is often prescribed. We need only a low power to draw the major 
details, and contrasts are often enhanced at low powers. Further, with 
telescopes not equipped with a driving mechanism, a lower magnification 
allows the object to stay in the field of view longer. I would say that 
a magnification of around 20 or 25 times the aperture in inches might 
be reasonable to use at this stage. Nasmyth and Carpenter have described 
a lower limit for the magnification to be used on any telescope. They 
point out that with very low power, and consequent bright images the 
pupil of the eye can contract enough to become smaller than the pencil 
of light rays (exit pupil) from the telescope, and we thus cease to ben-
efit fully from the light grasping power of our telescope. They suggest 
that the power used should not be lower than that where the pupil's di-
ameter is equal to that of the exit pupil of the telescope. 

2. The finer details 

With a sketch of the overall appearance of the planet or lunar 
formation before us, we may now continue to finer and finer details of 
the object, proceeding in the usual fashion from the more prominent to 
the less prominent features. 

It is also possible to prepare beforehand form outlines with 
the geometrically correct amount of oblateness.--Editor. 
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Here we spend most of the time in studying the object and occa-
sionally stop to record what moments of better seeing have revealed. 
Users of smaller telescopes will find that these moments of better see-
ing don't seem to play a very important part, but this is a result of 
the fact that smaller telescopes are not as critically affected by see-
ing conditions as are larger instruments. With telescopes of around 
six to eight inches aperture and larger these moments of good seeing 
become all important; and it is at these times that the most delicate 
shadings and finest details suddenly appear with great clarity and very 
soon fade out again, leaving the observer to record what he has fleet-
ingly seen. 

During this stage the power is raised to the point where seeing 
effects call a halt. It may well be found that contrast is lessened 
when the power gets too high. It is often repeated that a common mis-
take is to use too high a power, and I have seen times when switching 
to a lower power brought out detail better. 

Should we record those features which are once or twice momen-
tarily suspected but are not seen with certainty? It has been said that 
one should draw only what he is absolutely sure he can see. I am not 
convinced of this. It seems to me that much of a drawing's value is its 
use in comparison to, and in conjunction with the drawings of others. 
If this weren't so, why should we have an A.L.P.0.? Now if two people 
independently suspect that a faint detail ds present, it probably is; 
but this result will be uncovered only if both observers made some re-
cord of it in their observations. I admit, as an example, that I have 
(thus far, at least) never seen for certain any markings on Venus. How-
ever, I have strongly suspected markings; and the great majority of my 
drawings record markings described in my notes with words such as "possi-
ble", "suspected", and other assorted non-committal terms. (I might 
say that this state of affairs applies only to Venus and Mercury. I 
haven't tried Leonard Abbey's Realm yet!) I have observed in such 
fashion in hopes that some confirmation may be obtained with others' 
drawings, and presently some friends and I are attempting to study 
such possible confirmation with simultaneous independent drawings. On 
these grounds, then, I would suggest that a better rule might be: We 
may record on the drawing some of the strongly suspected but question-
able features, if, and only if we always record in our notes that these 
were only suspected and were not seen with certainty; still more ques-
tionable features may be described in the remarks and not put in the draw-
ing. Please do not misunderstand; this rule is not an invitation to 
produce speculative drawings. Scientific accuracy and discovery are 
our goals. 

We continue this studying of the object and adding of details 
to the drawing until we are satisfied that all that we see is recorded 
or, if we have been slow drawers, until the time limit makes it improper 
to continue drawing. In such rare cases where the recording of all the 
detail will take longer than the time limits would allow, I think that 
the complete recording of detail should have priority over finishing in 
a given time. If the drawing doesn't show all the visible detail, we 
know it is lacking; if we go on drawing, we can at least try to make 
it as accurate as possible. Presumably we have drawn quickly, however; 
and except with very large telescopes showing a great deal of fine de-
tail, the drawing should be finished within a reasonable period of time. 

3. Obtaining additional detail 

At this moment, having finished drawing, we are not yet done. 
I am becoming more and more convinced that the mere making of drawings 
as such does not constitute the most satisfactory use of observing time. 
As one example, intensity estimates are another important and useful 
sort of data. These are numerical estimates of the brightness of spots 
or areas on the surface of the object. A scale of 0 (shadow black) to 
10 (brightest marks) is used. These are not only valuable data, but can 
provide an activity for rainy evenings. Their purpose is to get infor-
mation on how, for instance, a certain lunar formation, say some crater's 
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FIGURE 3. Drawing of lunar crater Schiaparelli by 
William K. Hartmann. 

September 8, 1958, 9h 52m_ 9h 5610,_10h 3m U.T. 
(began at 9h 52m, appearance for 9h 36m, ended at 10h 3m). 

8-inch reflector at B 250X (250X with use of Barlow 
Lens). 

Colongitude 210°0 
Seeing 9. Transparency 5. 

See also text of Mr. Hartmann's article in this issue. 

central peak, varies in brightness over a period of one lunar day, or 
to show changes in intensity of planetary markings during an apparition. 
2be intensities can be plotted vs. time to make a graph showing these 
fluctuations. Elmer J. Reese's article "Aristarchus from Sunrise to 
Sunset"7  gives a good example of this type of work. It will probably 
be found that the observer's first attempts at intensity estimates 
turn out to be not very consistent, but with practice it should be pos-
sible to develop some accuracy in estimation of brightnesses. Rather 
than put the numbers on the drawing itself, as some observers do, I 
prefer to mark mine around the edges of the drawing. A horizontal arrow 
at the side and a vertical arrow at the top or bottom serve to fix 
a spot. If the two arrows for a spot are labeled identically, such as 
A 9.0, with a letter, A, designating the particular spot, and 9.0 being 
the intensity, then the brightnesses of certain spots are indicated with-
out cluttering up the drawing with numbers. This system is illustrated 
in Figure 3. For the sake of working in orderly fashion, I usually try 
to start with A for the brightest area and work toward fainter ones. 
Another idea is Phillip Budine's system° of using an extra outline sketch 
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on which the intensities may be entered in the proper places. While I 
think this method is a more cumbersome system during the actual obser-
vation at the telescope, I also think it is better suited for studying 
drawings, being more clear in conveying the situation, and thus would 
prefer it for submitting drawings. 

Another type of extra data has recently been described9  by 
Mr. Budine in connection with our Jupiter Section's program, although 
it seems to be well applicable to our other studies. These are con-
spicuousness estimates. Here the observer starts with the image con-
siderably out of focus. As he slowly approaches focus, he notes in 
what order the various features become visible. This method should 
produce an accurate record of which regions are most prominent and of 
how this conspicuousness changes over a period of time. Conspicuousnesses 
and intensities of several features don't necessarily occur in the same 
order, for a fainter large area can be more conspicuous than a dark 
small one. 

Of course it is customary to record some remarks or notes on 
the drawing, describing what was seen, general impressions on any pos-
sible changes since previous views, observing conditions, confirmation 
or otherwise of features by other observers who may have been present 
and/or other such topics. This is another important form of additional 
data which shouldn't be overlooked, although I tend to write these re-
marks at the very end of the observing period. I might say that I find 
that the recording of intensity and conspicuousness estimates greatly 
reduces the amount of writing of notes that needs to be done. 

Colors can also be noted, with short descriptions of the colors 
of various features. It is usually pointed out that refractors are less 
reliable for this work than reflectors, which inherently have no chro-
matic aberration. 

The recording of transit times when various features cross the 
central meridian of a planet is also a very important type of research, 
which can be conducted concurrently with the drawing. 10 

Of course, there are other types of data gathering which amateur 
astronomers can be equipped to do, but I have mentioned only those most 
easily worked in with making drawings. Discussion of yet other data 
would take us away from this paper's topic. 

Now finally when the drawing and additional records have been 
made, we should record the final stopping time of the observation. We 
now have three times for our observation. A "middle time" is used in 
calculations of central meridian, colongitude, or other physical data. 
Beginning and ending times tell us how long we were observing the ob-
ject. This interval is very important; in case another observer re-
ports something unusual during the same evening, we must know during 
what period we were observing in order to know whether we have over-
lapping observations confirming or refuting his report. This incident 
actually happened to me once. Dr. Bartlett observed the elusive central 
bright spot in Herodotus on an evening when I also observed the crater. 
I didn't see the spot; however, I am sorry to say that until then I had 
been recording only a "middle time" so that we were unable to determine 
whether our observing periods overlapped. As another example, suppose 
that we had been observing Alphonsus on the fateful evening of November 
3, 1958. Certainly it would be good just to have a drawing showing 
nothing unusual and marked only 3:35 U.T. At this time Dr. Kozyrev was 
taking his third spectrogram, which showed the normal appearance of the 
crater. Fine. Our observation agrees with his--nothing unusual at 3:35. 
But we can say nothing about the period from 3:00 to 3:30, U,T,, when 
the gaseous emission was observed. What a different story it would be 
if we had recorded the time as 3:15 - 3:35 - 3:50, which means: started 
at 3:15 - finished main details at 3:35 - finished observation at 3:50. 
Now we could say that emission was over by 3:15, an important piece of 
information gained only by the recording of starting and ending times. 
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Each drawing must be accompanied by the following data, usually 
added at the end of the observation: 

1. The date. It is usually stated that the Universal Time date 
is what is wanted, and it is true that U.T. dates are used in analysis 
of observations. However, when making observations, I prefer to record 
a double date, such as Jan. 1-2, 1959, for nighttime observations. This 
system fixes the night of the observation with certainty and prevents 
that terrible suspicion later on that by the time we recorded the date 
we were too sleepy to remember to take Universal Time into account. 
It's worth writing an extra number to prevent a mistake of 24 hourst 
[This precaution is commendable. However, one should never report a 
double date in Universal Time; such a statement is ambiguous and con-
fusing.--Editor] 

2. The time. Universal Time, that in Greenwich, England, is 
used commonly in astronomical work. 

To convert to UT from EST, 	add 	5 	hours 
II 	 If 	 tf II ft  CST, add 6 hours 
Tv 	II 	 If ft ft  MST, add 7 hours 
ft 	 II 	 ft ft ft  PST, add 8 hours 

It is this adding of several hours that often changes the date 
of an observation to the morning of the following day, as referred to 
above. For example, June 1 at 9:00 P. M. EST is June 2 at 2h 00m U.T. 
Universal Time is in a 24-hour system beginning with Oh at midnight. 

3. The telescope. Aperture and type are listed. 

4. The magnifications used. I denote the use of a Barlow Lens 
by the letter B preceding the magnification, such as B 250X. Also, under 
this entry I usually describe any filters used. 

5. Seeing and transparency conditions. Seeing is recorded by 
most observers on a scale of 0 (worst quality image) to 10 (perfect 
steadiness). The fact that such estimation of seeing clearly is sub-
jective has bothered many persons, and attempts have been made to work 
up a more objective system. Probably the best scheme, and one which 
promises to be adopted by many observers, is the Tombaugh-Smith scalell  
which is characterized by describing in absolute terms what the partic-
ular telescope is seeing at the time of observation. Transparency is 
recorded on a 0 to 5 scale, with 5 best. Transparency refers not to 
the amount of sky free from clouds but rather to how clear the air is 
between the observer and the object. Thus on days when a deep blue sky 
is studded with puffy white cumulus clouds, the transparency between 
clouds.can be very good, while a uniform layer of haze can cut trans-
parency down when the sky is clear of clouds. 

6. Name of observer. 

7. Place of observation. 

Now we have completed our work at the telescope. Checking over 
our results, we have before us a drawing showing the aspect of some 
lunar or planetary object, and records concerning its details' inten-
sities, colors, conspicuousnesses, transit times, etc.--comprehensive 
records which our Recorders can use to produce valuable studies in 
planetary science. 

Sometime, probably later on, an ephemeris, such as The American 
Ephemeris and Nautical Almanac, can be used to obtain the central merid-
ian or colongitude and other pertinent information. 

All completed observations should be carefully preserved in an 
observing notebook (not copied into it to get a "neater record". Much 
less chance for error is present if the original is preserved. Another 
characteristic of scientific work is that little is ever copied.) If 
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the pencil drawings tend to get smeared as they are kept and used, it 
may mean that too soft a pencil has been employed, but one of the pro-
tective sprays sold in hardware stores will be found useful to provide 
a smear-resistant coating. When the observation has been filed in an 
observing book the making of the observation is completed. 

I still claim that the making of lunar and planetary drawings 
is a process which most observers should be able to learn to carry out, 
and is not an artistic effort. The slogan of the reluctant, "I'm no 
artist," doesn't hold up. We aren't trying to create; we are trying to 
copy. It may be beneficial, especially for the beginner, to try some 
practice in the form of copying photographs, preferably at some yards 
distance. This acquaints one with reproducing lunar crater forms, for 
example; and closer checking against the photo may indicate some trouble 
to which the observer is prone. Good practice for making planetary 
drawings is trying to draw the moon with the naked eye, as it thus ap-
pears similar in size to telescopic planet images. If it seems diffi-
cult at first to record much, we can be encouraged by the words of 
almost all leading observers, words which I heartily endorse, that the 
more you look the more you see, and that the ability to see fine de-
tail becomes more and more highly developed with experience. 

Let me now say that filing the drawings away in an observing 
notebook should not be the last activity of the A.L.P.O. observer with 
his drawings and data. In a later article I will discuss the sub-
mitting of lunar and planetary observations to the various Recorders 
of the A.L.P.O. 
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No. U.T. Object Location CM I CM II 

1 3:19 We (gap) SEBn  175°  
2 3:41 Dc (elong. cond.) N. 	edge NEB 890 
3 3:51 Dc (dusky col.) StrZ 95 
4 4:00 Df (sect.) NNTB 100 
5 4:08 Dc (cond. e 	base fest.) S. edge NEB 205 
6 4:28 Dp (rod) N. edge NTB 117 
7 4:32 Wp (rift) middle NEB 119 
8 4:33 De (sf. 	base fest.) SEBn  220 
9 4:37 We (v. 	sm. nodule) S. 	edge SSTB 122 
10 5:06 Df (rod) N. 	edge NTB 140 

This article is not intended to present a comprehensive classi-
fication of Jovian surface detail. It is felt, however, that the nomen-
clature included will be adequate for recording most transit observations. 
Maedlow's nomenclature (Str. A., Vol 13, pp. 99-100) was adhered to 
rather closely. It will be noticed, however, that the name "gap" is 
herein substituted for "rift", while the latter is applied to an en-
tirely different type of marking. 

In closing, the writers  would like to quote an excerpt from a 
letter recently received from the Editor: "In practice we know that 
the markings are not of all possible sizes, shapes, intensity, and colors. 
The usefulness of a set of names may thus be in part a question of how 
well this set conforms to physical patterns on Jupiter. In other words, 
do all, or nearly all, surface markings fit handily into this proposed 
scheme? This determination must evidently be empirical. If the 'fit' 
is close, a more general system may be mathematically amusing but of no 
real practical value." 

PROGRESS REPORT  OF THE A.L.P.O.  

LUNAR METEOR SEARCH PROJECT  IN 1958-59 

By: Robert M. Adams 

These are the results of the 4th year of observation, covering 
the period from August, 1958, through September, 1959. Most of the in-
dividual observers turned in very interesting reports but when they made 
positive discoveries, these were not corroborated by overlapping obser-
vations; nevertheless, many of their discoveries are very interesting, 
and they are to be highly congratulated for their observations. As in 
the past, most of the overlapping resulted from the concerted efforts of 
teams whose participating stations were 0.5 miles to 7 miles apart from 
one another. 

The following people were engaged in the lunar meteor search 
observations, submitting one or more reports each: 

Curtis Anderson, Mineapolis, Minn., 6" reflector 
Ronald Bales, Salem, Oregon, 10" reflector 
Jim Bukowski and Jim Colburn, Oxnard, Calif., 4" reflector 
Kenneth Delano, Taunton, Mass., 8" reflector 
W. F. Duncan, Galveston, Texas, 6" reflector 
John R. Gilmour, Terre Haute, Ind., 3"? refractor 
Walter Haas, Las Cruces, New Mex., 12.5" reflector 
Craig Johnson, Boulder, Colorado, 4" reflector 
Mike Kelly, Neosho, Mo., 3" and 10" reflectors 

Observers from Manchester, Connecticut, were divided into two 
stations: Eugene Spiess with a 5" refractor and Daniel and Doris Fraher 
with a 3" reflector. 
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Observers in Montreal, Canada, using instruments varying in 
aperture from 3 inches through 12 inches, observed from a total of 16 
stations located more than 0.5 miles and up to 10 miles apart. An 
inventory includes 11 active stations, and there were almost always at 
least two stations observing at the same time. The observers were: 
I. K. Williamson (80 mm. refractor, station 1), D. Yane and D. Zorgo 
(5" reflector, station 2), K. Zorgo and D. Yane (5" reflector, station 
3), S. Downing and George Wedge (12" reflector, station 4), G. Gaherty 
and D. Sands (8" reflector, station 5), W. A. Warren (6" reflector, sta-
tion 8), D. Sands, B. Rawlings, and E. Fraser (4" reflector, station 11), 
S. M. and R. G. Sundell (6" reflector, station 13), Vic Williams (6" re-
flector, station 14), D. Zorgo (5" reflector, station 15), and Vic Wil-
liams (6" reflector, station 16). There is a map giving the location 
of all the stations. 

Observers from the Pittsburgh, Pennsylvania, area include Thomas 
Sadd and Leonard Moore, 4" reflector, Dr. D. Orringer, 6" reflector, Jim 
Mullaney, 6" reflector and 2.4" refractor, Virginia Lyle, using a 4" 
reflector and John Hreha, using a 2.4" refractor. 

Curtis Anderson searched for lunar meteors on July 12, 1959, from 
03:02 to 03:30 U.T. under intermittent haze with negative results. He 
also observed from 02:30 to 03:30 U.T. on June 13 and 14 under varying 
conditions of seeing but with negative results. The observing on the 
14th was under excellent seeing conditions. 

Ron Bales observed with his 10" 'scope on April 12, 1959, from 
04:05 to 04:24 U.T. under rather poor seeing conditions. Results were 
negative. He observed again from 04:00 to 05:00 U.T. on May 12 and from 
04:05 to 05:00 on May 13 (with time away from 'scope from 04:30 to 04:35). 
The results were again negative. The sky was bright on June 13 when he 
observed with negative results from 04:05 to 04:52 U.T. Mr. Bales was 
again at his 10" reflector on August 9 and September 9 when he observed 
in Universal Time from 03:00 to 04:00 and from 05:05 to 05:30 respective-
ly. The transparency was good for the first night and good for the be-
ginning of the second night but was very poor toward the end of the ob-
serving on September 9. The results were entirely negative on both nights 

Jim Bukowski and Jim Colburn observed with their 4" 'scope for 
lunar meteors on several occasions in 1958 and 1959. Mr. Bukowski watch-
ed on August 9, 1958, from 11:30 to 11:48 U.T. with negative results. 
Two days later the results were again negative: 11:30 to 12:00 U.T. On 
September 5 and 6, 1958, there were negative results during the period 
of time from 12:00 to 12:30 U.T. for each night. A very faint flash was 
seen on September 11 at 12:55 U.T. while observing between 12:35 and 13:05 
U.T. This flash was reported to have been close to the center of the 
moon and was 0.5 seconds in duration. Mr. Bukowski was observing, and 
Mr. Colburn was not observing at this time. On September 17 and December 
18, 1958, Mr. Bukowski had negative results while he observed from 02:40 
to 03:10 and from 04:30 to 05:00 U. T. respectively. Mr. Colburn then 
observed on February 16 and March 11, 1959, with negative results. His 
times of observations were from 02:07 to 02:25 U.T. and from 03:35 to 
03:41 U.T. respectively. In a report submitted on July 21, 1959, Mr. 
Bukowski writes that he searched on July 12 and 13 for lunar meteors with 
completely negative results. His observation times were from 05:35 to 
06:05 U.T. on the first night and from 05:25 to 05:55 U.T. on the second 
night. He observed from 03:25 to 04:00 U.T. on September 7, 1959, with 
negative results. 

Mr. Kenneth Delano wrote on August 28, 1958, that while trying 
to identify lunar features on that date, using his 8" telescope, he saw 
a bright flash at 01:29 U.T., lasting a "small fraction of a second" at 
colongitude 71°. It came so fast that Mr. Delano was not able to pin-
point its location exactly, but it was between Tycho and Schickard and 
was clearly visible against the brightly illuminated surface. Mr. Delan: 
also observed from 00:00 to 00:30 and from 00:35 to 00:50 U.T. on Sep-
tember 9, 1959. The results were negative. 
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Mr. Duncan observed from 09:30 to 10:30 U.T. on June 2, 1959, 
under poor seeing conditions. The results were negative. He reports 
negative results on August 1 when he observed from 09:56 to 10356 U.T. 
The seeing conditions were fair to.good. He observed on August 29, 09:28 
to 10:28 U.T., under conditions which Mr. Duncan describes as "moon too 
bright and high in the sky." The results were negative as they were on 
the next night when he states it "sure was a good night for flares," al-
though presumably the moon was brighter than on the previous night. His 
observations on the 30th were from 09:28 to 10:20 U.T. Incidentally Mr. 
Duncan has been one of our most assiduous observers in the past and often 
saw flashes or trails of light, but he has been seriously ill and is 
just now back in the h-lrness once more. 

John Gilmour was looking at the moon with his 'scope on August 
19, 1958, about 00:45 to 01:00 U.T. when he saw a flickering light in 
the earthshine close to the terminator. He adds that it reappeared again 
a few minutes later. It was most unexpected so that he did not record 
the exact time. He continued to observe on subsequent nights but saw 
nothing further. 

Walter Haas has taken time out from his multifarious activities 
to send in several reports. His reports cover these observational periods: 
November 7, 1958, 10:50 to 12:15 U.T.; December 7, 11:58 to 12:46 U.T.; 
January 13, 1959, 00:57 to 01:54 U.T. and from 01:40 to 02:07 and 02:10 
to 02:40 U.T. on February 12. The seeing was poor to fair, and the re-
sults were negative on the November date. The seeing was rather poor on 
the December date; and he suspected several swiftly moving specks of 
light, but he believes that their velocities would preclude their being 
close to the lunar surface. Seeing again was poor to fair on January 13, 
and again Mr. Haas writes of half-suspected swiftly moving specks of light 
both on and off the lunar surface but "rather patently illusions." Again 
the seeing was poor to fair on the February 12 date. Here, however, Mr. 
Haas strongly suspected a very swiftly moving speck of light but "surely 
too rapid to be a lunar meteor." It was about 11th magnitude, 35° S. 
latitude, 30° W. longitude, NW to SE, 2-3 minutes of arc long in its path, 
and with a duration of approximately 0.5 secs. The time was 02:13 U.T. 
The limiting magnitude was 10 to 12 so that the observations were well 
worth doing in spite of the poor seeing. This certainly indicates the 
advantage of a larger 'scope in this work, although a smaller 'scope can 
yield profitable results especially on nights of good seeing and also 
for a small percentage of observers who seem to have extraordinarily 
good vision. 

Mr. Craig Johnson, using only a 4" reflector, has reported see-
ing many flashes, frequently under conditions of rather poor seeing. As 
a matter of fact, he indicates so many positive discoveries that for the 
sake of this report I am merely summarizing the number he has seen during 
each observation period unless there is substantiation from other obser-
vers. On December 14 with fair seeing he reports one trail and 15 flares 
or flashes while observing from 00:25 to 02:06 U.T. On December 15 with 
poor seeing, Mr. Johnson reported seeing three flashes between 00:40 and 
00:43 after which the wind developed into a gale, and presumably this fact 
spoiled his seeing anything else that night. On January 12 Mr. Johnson 
started looking at 00:43 U.T. and observed until 02:05, during which time 
he states he saw no less than 15 flashes varying in magnitude from 8 to 
9--none appeared to be brighter. As he says the "rate of seeing objects 
is unbelievable." Now then on the 13th he saw under extremely good see-
ing conditions at least three flares. Curiously these were all flares 
and presumably had some duration but showed no direction. These were 
seen from 00:53 to 02:01 U.T. It will be noted above that Mr. Haas also 
observed, using his 12.5" reflector, during almost the same total time 
period; and he spoke of seeing swiftly moving specks of light both on 
and off the moon which to him were rather patently illusions. Mr. Johnson 
watched for a short time on March 13 from 01:45 to ? with negative results, 
but the wind was very high so he stopped. Negative results were reported 
on May 11 between 02:45 and 02:53 U.T., and only one faint flash was 
seen from 04:00 to 04:35 U.T. on May 12, 1959. This flash was seen at 
04:05. Mr. Bales observed from 04:00 to 05:00 U.T. on this date with his 
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10" reflector, but he did not record any positive results. Negative re-
sults were obtained on June 11 while Mr. Johnson watched from 03:50 to 
?. On the 12th he saw five flashes and flares while he watched from 
03:24 to 04:32 U.T. On the 13th he reports one flash from 03:16 to 03:26 
and resumed at 03:28 for "several hours," although there were intermittent 
clouds and it is not certain how much he observed during this long interval.  

Mike Kelly observed on December 15, 1958, from 02:15 to 02:45 
(with his 3"), on the 16th from 00:00 to 00:30 (3"), on the 17th from 
01:55 to 02:30 (3.)', on January 13, 1959, from 00:05 to 00:37 U.T. (using 
the writer's 10" reflector), on February 12 from 01:15 to 01:45 U.T. (3"), 
on March 12 from 01:15 to 01:45 (3"), and on March 16 from 02:15 to 02:45 
U.T. (10"). Although the seeing was fair to good he reported entirely 
negative results. 

There was very little overlapping of observations between the 
members of the two Manchester teams. Mr. Spiess observed from 01:08 to 
01:28 U.T. on August 19, 1958, with negative results. The Frahers obser-
ved on October 16 from 22:40 to 24:00 with negative results. Spiess saw 
nothing while observing on the 19th and the 20th of October from 00:30 
to 01:40 on the first night and from 00:00 to 01:55 U.T. on the second 
night. On January 4/5, 1959, Mr. Spiess reported negative results while 
observing from 23:00 to 00:43. The seeing was reported as good. The 
results were negative with Spiess after observing for an hour on February 
11/12 from 23:05 to 00:03 U.T. Negative results were obtained on March 
15 as a result of observing from 01:42 to 03:10 U.T. with time out for 
rest from 02:20 to 02:33. On April 14 and 15 Mr. Spiess again reported 
completely negative results in observing from 00:58 to 03:02 on the first 
night and from 01:25 to 02:16 on the second. Mr. Spiess saw no flashes 
or flares on May 14 from 00:20 to 03:18 with time off from 02:10 to 02:23. 
The Frahers looked from 02:00 to 03:00 on June 12; and Spiess watched 
from 02:28 till 02:59, both observers with negative results. The atmos-
phere was hazy that night. Spiess searched on four nights in August, 1959, 
in connection with the Lunar Missile Survey and saw nothing, although 
the seeing was good. These nights were August 10, 11, 13, and 14. On 
the 10th he looked from 00:56 to 01:33, on the 11th from 01:10 to 01:58, 
on the 13th from 01:40 to 02:33 U.T., and on the 14th from 02:20 to 03:35 
U.T. 

The Montreal team members under the very capable leadership of 
Geoffrey Gaherty achieved by far the greatest amount of overlapping as 
between teams and some overlapping with other observers mentioned above. 
They have consistently adhered to the very highest observational standards, 
and they have continued their work in the face of a paucity of positive 
results. Stations 1, 2, 10, 11 and 13 observed on August 20, 1958, from 
00:15 to 01:15 with at least two of the stations being manned at all times. 
The results were completely negative. The seeing conditions varied from 
good to poor. On September 19/20 only one station observed with nega-
tive results, the other stations being clouded out. Seeing conditions 
were hazy. Station 3 observed from 23:45 to 00:30. Stations 1, 10, and 
11 searched on the night of October 15 from 23:00 to 23:45 with poor to 
good seeing although observing ceased because of clouds. There was some 
very good overlapping on the night of November 13 when stations 1, 5, 8, 
10 and 11 searched for lunar meteors beginning at 21:30 and terminating 
at 22:30 with complete overlapping except for the first and last five min-
utes of the period. December 13 was a good observing night save for the 
last five minutes or so when trees obscured the moon. Stations 1, 2, and 
5 reported negative results. Stations 2 and 5 observed from 22:00 to 
23:00 U.T., and station 1 observed from 22:15 to 22:40 U.T. On the 14th 
stations 1, 2, 15, and 8 searched with negative results. At least two 
of these stations were looking all of the time between 22:00 and 23:00 
U.T. Stations 2, 5, and 8 searched on December 15 from 22:00 to 22:54 
with at least two stations always looking. On the night of February 11, 
1959, stations 1, 5, and 14 searched for lunar meteors from 23:00 to 
24:00 U.T., with almost complete overlapping save for the first 15 min-
utes. It will be recalled that Mr. Spiess of the Manchester teams also 
observed at the same time with negative results. In March two stations 
observed from 23:30 on March 14 to 00:30 on March 15. The seeing was 
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good, and members of both stations each took the same time out for a rest 
period (23:55 to 00:05). April was a banner month for observing. Only 
one station reported for the 12th when Station 5 observed from 00:04 to 
01:00 under excellent seeing conditions but with negative results. Sta-
tions 1, 2, 5, and 10 looked from 00:00 to 01:00 U.T. on the 13th, and 
all of them observed most of the time under excellent observing conditions. 

al. 	 Again the results were negative. Stations 1, 2, 5, 8, and 14 observed 
for one solid hour on the 14th (and all at the same time) under excellent 
seeing conditions. Here again nothing was seen. The time of observation 
was from 00:00 to 01:00 U.T. Three stations, nos. 5, 14, and 15, searched 
on May 12 from 01:30 to 02:12 U.T. with incomplete overlapping, but most 
of the time period was covered by at least two of the stations. David 
Sands observing from station 5 reported a point flash at 01:57 U.T. It 
was described as being as bright as the lunar crescent (located near 
Aristarchus) and of two seconds duration. Mrs. D. Zorgo observing from 
station 15 at the same time did not see the flash so that it may have 
been an earthly meteor. Seeing conditions were poor for the 30 odd min-
utes of observing accomplished by teams 5 and 15 on May 13 when they 
overlapped for most of the period between 01:56 and 02:27 U.T. Stations 
1, 4, 5, 11, and 15 observed on June 12, 02:00 to 02:34 U.T., overlapping 
taking place most of the time by at least two stations. Results were 
negative. It will be noted that Mr. Spiess obkerved during this period 
with negative results. Observations ceased because of clouds. Stations 
1, 5, and 16 searched on July 13'from 22:00 to 23:00 U.T.* with incom-
plete overlapping coverage. The same statement applies to the night of 
July 14, 02:00 to 03:00 U.T., when stations 1, 4, 5, 13, and 16 observed; 
and the results were negative for both nights. Station 8 looked from 
02:10 to 02:30 U.T. on August 11 with negative results. On the 12th six 
stations investigated from 01:30 to 02:30 U.T., most of them working for 
most of this time period. Results were negative. Five stations, 4, 5, 
10, 14, and 15, watched on September 9 from 00:30 to 01:30 with irregular 
overlapping but with always at least two stations watching at the same 
time. Stations 4, 5, and 14 searched from 00:30 to 01:30 U.T. on Septemr 

9, 	 ber 10 with negative results. This very remarkable series of overlapping 
observations certainly serves to indicate that lunar meteors are not 
easily seen by 'scopes up to 12" in diameter. 

The Pittsburgh group submitted a few reports. They watched on 
October 11, 1958, from 08:30 U.T. to daylight with negative results and 
on October 15/16 from 23:15 U.T. to moonset with negative results, by 
Mr. Garland.. Dr. Orringer overlapped by observing from 23:15 to 23:30 
U.T. on the same night. Results  were  negative. .Virginia Lyle watched 
from 23:55 (Oct. 15) to 00:18 U.T. (Oct. 16) with negative results. On 

5, 	 October 16/17, Dr. Orringer and Virginia Lyle observed, Dr. Orringer from 
23:15 to 00:20 and Miss Lyle from 00:25 to 01:05 U.T. Both report neg-
ative results. As indicated above, the Frahers of the Manchester team 

s. 	 observed from 22:40 to 24:00 U.T. on October 16, also with negative re- 
sults.  On December 12, 1958, Dr. Orringer, John Hreha, Thomas Sadd, and 
Fred Garland watched from 22:15 to 23:40 U.T. at varying times for each 
but with overlapping for the full period. Dr. Orringer observed from 
23:10, Mr. Hreha from 22:30 to 23:30, Mr. Moore and Mr. Sadd from 22:15 
to 23:30 and Mr. Garland from 22:15 to 23:40 U.T. The results were 
negative. Miss Lyle observed from 23:50 to 00:20 U.T. (December 13/14) 
with negative results. On February 12, searching was done from 00:13 
to 00:55 U.T. by Miss Lyle, from 00:15 to 01:00, and by Garland from 
00:00 to 00:45 U.T., all with negative results. While observing the moon 
on August 13 at 01:33 Miss Lyle reports that she saw what she thought 
might have been a lunar meteor near Fra Mauro. It was of about the first 
magnitude and occurred while she was not looking for lunar meteors. 
Mr. Mullaney observed by U.T. from 01:25 to 01:50 on August 13, 1959, with 
negative results. Dr. Orringer looked from 00:40 to 01:05 on September 
5 and Miss Lyle looked from 00:13 to 00:33 on the 6th, also with neg-
ative results. 

*These times are surely wrong.--Editor. 

0<)--;,00 	- 03 :00,,,2 :̀ "?--: 
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We come again to the necessity of reporting that there was not 
a single instance of verification. The reports of the Montreal team are 
of extremely great significance because of the large number of observa-
tions accomplished by at least two teams observing at the same time. One 
very puzzling feature is the findings of Haas and Johnson, who both seem 
to indicate a high degree of activity on the night of January 13, 1959; 
but Haas dismisses this awareness of flashes or streaks of light as 
"patent illusions." Now this may or may not be, but independently on the 
same night Johnson sees several "flares" and also on the night before 
(when Haas wasn't observing, alas). Johnson reported "the rate of seeing 
objects is unbelievable." Since Mr. Johnson uses a small 4" 'scope his 
eyesight must be extraordinary. Unfortunately our Montreal friends were 
clouded out or frozen in January. Now this writer wishes to recall be-
ing barely conscious of seeing many trails or streaks while observing 
variable stars for the AAVSO in January several years ago. The impres-
sion was just too vague to record them positively. He has also reported 
telescopic meteors for Olivier and the American Meteor Society for several 
years in connection with his work on the variables, using a 10" reflector. 
There are occasions of seeing very faint streaks, above the 14th magnitude, 
which he is aware of but which are not of sufficient brightness to be 
certain enough to record. H H. Nininger in his Ou+ zif the Sky (p. 36) 
writes that: "Several astronomers have estimated .iat these [telescopic 
meteors] are from 40 to 1000 times as abundant as naked eye sizes " In 
line with this thinking, fainter telescopic meteors of dimmer than mag-
nitude 12 are much more common than those from 6 to 12. Perhaps we can 
all try to observe on the nights of the 10th to the 16th of January, 1961, 
off the moon. Perhaps 	have a possibility of a yearly display of tele- 
scopic meteors just before the middle of January. This tentative result 
may prove to be an extremely valuable byproduct of our research. In 
this connection the 'scopes of the Montreal team could be brought into 
service--each team selecting a different portion of the sky to cover the 
heavens with the intent of locating a radiant point if possible. 

Below is a suggested schedule for 1960 to be followed by ,individ-
ual observers who are not members of teams. Those who are members of 
teams should make up their own schedules. Any observers who would be 
interested in forming teams and who have 'scopes at least 0.5 miles apart 
(and preferably at greater distances) should communicate with this 
writer. 

The two nights before 1st quarter (your own standard time): 

     

March, 7:00 
April, 7:30 

May, 8:00 
June, 8:30 
July, 8:30 

to 8:00, P.M. 
to 8:30, P.M. 
to 9:00, P.M. 
to 9:30, P.M. 
to 9:30, P.M. 

August, 
September, 

October, 
November, 
December, 

8:00 to 9:00, P.M. 
7:30 to 8:30, P . M. 
7:00 to 8:00, P . M. 
6:30 to 7:30, P.M. 
6:00 to 7:00, P.M. 

This Recorder wishes to thank all those who participated in this 
project. Although we have not been privileged to verify the existence 
of lunar meteors, 	have at least been able to show during the past 
four years of observations that such phenomena are not so common as 
heretofore believed. 

THE A.L.P.O. PHOTODUPLICATION SERVICE 

By: William E. Shawcross 

(Paper read at the Fifth A.L.P.O. Convention at Denver, Colorado, August 
28-31 1959.) 

This service was instigated by the comments of a number of A.L.P.0 
members who did not have access to back issues of The Strolling_Astronomer 
and who wanted the use of rare and out-of-print reference materials. 
There seemed to be a need for a means whereby such materials could be 
made available at a reasonable cost and the Photoduplication Service is 
the result. 
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The Service provides black-on-white paper prints on 35-mm. strips 
from photocopies made using a 35-mm. camera fitted with a 100-foot film 
magazine. These contact prints may be used in a viewer, or examined with 
a magnifying glass; they have the advantage over film negatives of ren-
dering pictures as positives, as well as making it feasible to produce 
copies at a cost of less than a cent a frame--far less than the commer-
cial rate of four cents per frame. 

The works to be made available immediately in this form are, so 
far, The Strolling Astronomer and The Selenographical Journal. Other 
works to be included will be determined by demand. These will be avail-
able to anyone essentially at cost. An extension of this service will 
be to reproduce rare materials for which there is little demand, on in-
dividual order, and for A.L.P.O. members only. 

Inquiries should be directed to William E. Shawcross, A.L.P.O. 
Photoduplication Service, P. 0. Box 18, Cambridge 38, Massachusetts. 

AN APPRECIATION OF H. PERCY WILKINS 

By: Walter H. Haas 

On January 23, 1960, I received a telegram from Dr. James Gant, 
the President of the International Lunar Society, with the sad news of 
the passing of Dr. H. Percy Wilkins of Bexleyheath, Kent, England, one 
of the great lunar students and visual observers of our time. Dr. Wilkins 
had been a personal friend of mine since we first met in London in 1953, 
after having corresponded since 1946. He was a charter member of the 
A.L.P.O. and was a frequent contributor to The Strolling Astronomer. 
It was typical of the man that he permitted and encouraged the publica-
tion in this periodical of the Sections of the Second Edition (1946) of 
his great map of the moon when the sales of the original map were nec-
essarily rather limited. He was certainly one of the outstanding visual 
lunar observers of all time. It is not likely that any of us will again 
know a man who dared to map the whole moon primarily on the basis of his 
personal observations. During the last 10 years of his life most of his 
observations were carried on with a 15i-inch reflector of his own con-
struction. 

It is not the purpose of this note to give full biographical 
details. Dr. Wilkins was born in Wales 62 years ago. He was an amateur 
astronomer in the best sense of the word, being employed by the British 
Civil Service. He was Director of the Lunar Section of the British 

FIGURE 15. Dr. H. Percy Wilkins and his family at their home at 35 
Fairlawn Avenue, Bexleyheath, Kent, England in June, 1953. Left to right: 
Mrs. H. P. Wilkins, Miss Eileen Wilkins (daughter), and Dr. Wilkins. 
Photograph by Walter H. Haas. 
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Astronomical Association for a number of years. In 1956 he was the chief 
founder and first President of the International Lunar Society, the first 
truly international group devoted to lunar astronomy. His very extensive 
correspondence was literally global, and much of the effort of his last 
years was given to the I.L.S. He was the author of a number of books, 
the most important of them being surely The Moon on which he and Mr. 
Patrick Moore collaborated. This book is an excellent and detailed 
description of the lunar surface in the worthy tradition of Goodacre's 
Moon and other still earlier out-of-print classics. 

In recent years it has been fashionable in some quarters to vie 
in criticizing the Wilkins map in superior-sounding phrases. Its failings 
must await the evaluation of history, like the work of the rest of us. 
Perhaps, however, we can realize that he who does anything will make some 
mistakes and that he who attempts much will make many mistakes. Perhaps 
also we may feel that it is better to attempt much than to sit and crit-
icize. 

Dr. Wilkins--his degree was an honorary one from the University 
of Barcelona in Spain--was a quiet, unassuming man, who would not attract 
attention in a crowd. He was the very soul of hospitality, as Dr. Gant 
and I, among other visitors to Bexleyheath, fondly recall; and he had a 
lively if subtle sense of humor. He made many American friends during 
his visit to this country in 1934. 

On January 23 I sent the following telegram to Mrs. Wilkins: 

"Deepest regrets and sympathy from me personally and the Associa-
tion of Lunar and Planetary Observers. Your loss is our loss also." 

It seems singularly fitting that one of Dr. Wilkins' last lunar 
observations may well have been that of the impact-flash of the Russian 
Lunik II carrier rocket on September 13, 1959, (see "Observations and 
Comments" in this issue). It would be a worthy climax to his life that 
he who had loved the lunar scene so keenly and for so long should witness 
the arrival of the first artificial vehicle on the lunar surface. 

SODS SUGGESTED OBSERVATIONS OF THE 

TOTAL LUNAR ECLIPSE ON MARCH 12, 1960 

By: Walter H. Haas 

The circumstances of this eclipse are as follows: 

Ephemeris Time 	Pacific Standard Time Event 

Moon enters penumbra 
Moon enters umbra 
Total eclipse begins 
Middle of eclipse 
Total eclipse ends 
Moon leaves umbra 
Moon leaves penumbra 

March 13, 5h34T3 
6 38.4 
7 41.0 
8 28.3 
9 15.7 
10 18.3 
11 22.2 

Magnitude of eclipse 	1.520 

March 12, 9:33.7, P.M. 
10:37.8, P.M. 
11:40.4, P.M. 

March 13,12:27.7, A.M. 
1:15.1, A.M. 
2:17.7, A.M. 
3:21.6, A.M. 

Interested readers will find a discussion of Ephemeris Time by 
G. M. Clemence on pp. 148-149 of ay and Telescope  for January, 1960. 
The Pacific Standard Times above should be increased by one hour to give 
Mountain Standard Time, by two hours to have Central Standard Time, and 
by three hours to obtain Eastern Standard Time. It will be noted that 
the eclipse can be observed under favorable conditions over most of the 
United States, most favorable on the Pacific Coast. 
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A.L.P.O. members who are properly situated are invited to attempt 
one or more of the following programs of observation on this eclipses 

1. Estimates of the brightness of the eclipsed moon. 

2. Timings of when selected points on the lunar surface enter 
and leave the umbra. 

3. Searches for possible lunar surface changes caused by the 
eclipse. 

4. Searches for possible lunar meteors and/or meteoritic impact-
flares. 

5. Photographic searches for possible small sub-satellites 
travelling in orbits around the moon. 

Brightness of Eclipsed Moon. Impressions of the brightness and 
color of the eclipsed moon are interesting but are also extremely sub-
jective. Of greater value are careful observations of the stellar mag-
nitude of the eclipsed moon, perhaps repeated several times during the 
95 minutes of totality. The eclipsed moon may be compared in brightness 
to stars or planets above the horizon at the time. The moon should be 
viewed through binoculars turned the wrong-end-foremost in order to 
appear starlike. (Very myopic observers may need no such help because 
stars show large discs to them when glasses are discarded.) The stellar 
magnitude of the moon is estimated by the familiar methods of variable 
star observation. Comparison "stars" bright enough for matching will be 
scarce, though; we may be limited to Jupiter (near stellar magnitude -2) 
and to Vega and Arcturus (near 0, with Arcturus preferable in that its 
color will more nearly match that of the moon). 

Times When Craters Enter Into or Exit From Umbra. We can per-
haps present this program in no better way than to quote part of a letter 
from Dr. Joseph Ashbrook on December 24, 1959: "Amateur times of this 
sort [immersion into umbra of selected lunar objects and later emersion 
from it], recorded to the nearest 0.1 minute, are very suitable material 
for deriving the value of the enlargement of the umbra. [The atmosphere 
of the earth enlarges the umbral shadow beyond the geometric site caused 
by the solid body of the earth.--Editor] ...I have already computed the 
auxiliary tables needed for the reduction of crater times... 

"If there are observations of this kind by A.L.P.O. members, either 
published in The Strolling Astronomer or made available to me in manu-
script, I would be glad to reduce them also, and prepare a report for you. 

"For the actual observations of crater times, small apertures and 
low powers are best, to sharpen the border of the umbra. Telescopes of 
2 to 6 inches aperture, with powers of 30 X to 50 X, are very suitable. 
Observers should be advised to check carefully the identifications of 
the craters used. In the case of a small crater, such as Bessel, one 
simply notes when the middle of the crater is passed by the umbral edge. 
In the case of a large crater, such as Tycho, Plato, or Grimaldi, the 
observer times both the first contact of crater and umbra, and also the 
moment when the crater is just covered. (The mean gives the time for the 
midpoint.)" 

We thank Dr. Ashbrook for his kind offer of assistance and ask 
our readers to show their appreciation by submitting a large number of 
reliable observations. Remember, however, the necessity of recording 
the time accurately to 0.1 minutes, or 6 seconds. This program is very 
well suited to the small 1.5- to 5-inch telescopes used by many of our 
younger and newer members. 

Possible Eclipse-Caused Changes. Many lunar areas go through 
periodical changes of a rather curious sort each lunation; for example, 
dark areas on the floor of Eratosthenes darken as lunar noon approaches 
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and fade out again under afternoon lighting, and the Linn white area 
diminishes in size toward its lunar noon and then enlarges again. W. H. 
Pickering, who pioneered the study of such variable areas, imputed them 
to such physical agencies as lunar vegetation, mists, and hoarfrost; but 
most astronomers would regard them as produced merely by the changing 
solar illumination. A lunar eclipse offers some possibility of deciding; 
between the two points of view since the rapid and extreme fall of tem-
perature in the earth's umbra might create in the variable areas aspects 
abnormal for the full moon when they are observed just after re-entry 
into sunlight if physical agencies are involved. Past studies of eclipses 
have indicated that most of these variable lunar areas are not affected 
to an observable extent but that a few eclipse-caused changes do occur 
and that the same lunar area is differently affected at different eclipses. 
The following objects are suitable to study for eclipse-caused changes: 

1. Linn4. Watch carefully the size, brightness, and sharpness 
of the white area around this crater. Equipped observers should measure 
the diameter of this white area with a filar micrometer. 

2. Eratosthenes. Estimate the intensities of the dark areas on 
the floor and walls, especially of those in the east half of the floor. 

3. Atlas. Watch the intensity and appearance of the two main 
dark areas on the floor, the one near the south wall and the other north-
west of the central mountains, and of the narrow dark band joining these 
two areas. 

4. Riccioli. Watch closely the south tip of the conspicuous 
dark area in this crater, and note its darkness. Micrometrical measures 
of the north-south length of this dark area are desired; otherwise, the 
latitude of the south end relative to other lunar objects should be care-
fully estimated. Note whether the south end is pointed or rounded. 

5. Stoefler. Examine carefully the dark areas on the floor, 
and compare the intensities of those in its east and west parts. 

iiITEWr; else he will have time for only superficial views. Most 

 and the same eyepiece should be used for all observations in this 

obser-
vers will do better to select only two or three objects. The same tele-
scope
program in order to remove one fruitful source of false variations in 
the appearance of lunar features. It is extremely important to know the 
usual full-moon appearance of the regions being watched for eclipse-
caused

of the craterlets thereon, visible as white spots near full moon. 

changing lunar areas, it is highly desirable to try to get results from 
a number of different observers upon each object watched. We hence re-
quest that each observer study at least two of the seven areas listed 
above. No one should attempt to study more than four lunar areas alto- 

changes. Photographs of good quality can here be helpful, but in 

Although there are no objections to studying other apparently 

6. Alphonsus. Watch the intensities of the dark areas on the 
floor and the appearance of the now-famous central peak. 

7. Plato. Watch the darkness of the floor and the appearance 

011  

addition visual check observations can scarcely become too numerous. Eaci-  
lunar area being studied should be carefully observed, if possible, before
immersion in the umbra, on the night before the eclipse and also on the 
night after, and in at least one other lunation at about the same solar 
illumination as will prevail on the night of the eclipse. It is best 
to make many of the observations by comparisons to other lunar features 
not far away. For example, the size and brightness of Linn4 may be com-
pared to the size and brightness of other similar white spots on the Mare 
Serenitatis. Each observer should select the comparison-areas he desires 
to use with much care, perhaps with some help from photographs. 

On the night of the eclipse each object on the program should be 
examined carefully soon after it leaves the umbral shadow. If anything 
in the least abnormal is seen, this object should be reobserved at short 
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intervals either until the normal appearance returns or else for as long 
as possible. One must be very careful here not to be deceived by penum-
bral illumination, from which cause it is probably impossible to detect 
eclipse-caused changes that do not endure for at least 15 minutes. Pe-
numbral effects on a crater will be the same before immersion in the 
umbra and after emersion from it. Of course, the time of each observa-
tion and the other usual accompanying data (see, for example, Mr. William 
X. Hartmann's article in this issue) must be recorded if the whole pro-
gram is to have value. Observers possessing telescopes above 10 inches 
in aperture and equipped for photography are encouraged to obtain a series 
of good photographs which can then be studied for possible eclipse-
caused changes. 

Searches for Possible Lunar Meteors and/or Meteoritic Impact-
Flares. Current work on this program has been discussed by Mr. Robert 
M. Adams on pp. 21-26 of this issue. The great advantage of a total 
lunar eclipse here is that simultaneous searches are then possible over 
almost half of the whole earth. Searches during the March 13, 1960, 
eclipse should be limited to the 95 minutes of totality; and the whole 
moon should then be watched as carefully and as nearly continuousITZ 
possible. A low power should be used in order to show the entire moon. 
In reporting searches for possible lunar meteors or meteoritic impact-
flares one should give the usual data about observer, station, telescope, 
magnification, seeing, and transparency. In addition, one should record 
the beginning and ending times for the search, the number of minutes spent 
in actual watching (for example, it may be necessary to take time out 
to move a telescope lacking a drive), the region observed if not the 
whole moon, and the results. 

If any unusual bright spots are seen, the most important data 
to record are the exact time of appearance, if at all possible to the 
nearest second, and the precise location on the moon, perhaps marked on 
a chart relative to known lunar features. If two independent observers 
many miles apart independently and simultaneously record a bright object 
at the same place on the moon, that object was not in the earth's atmos-
phere and was hardly an illusion. Other desired data, less critical 
but still of interest, upon unusual bright objects found during these 
searches are: the apparent angular diameter, the stellar magnitude, the 
length of path, the lunar direction of motion or alternately a statement 
that the object was stationary on the lunar surface,, the duration of 
visibility, the color, and any other noteworthy characteristics. Objects 
which are merely suspected should be reported as suspected, for another 
observer may have had a clearer view. Larger telescopes are advantageous 
in this program because they can show dimmer lunar meteors. 

es 

es. 

Searches for Possible Sub-Satellites of the Moon. By far the 
most exhaustive and conclusive search of this kind so far was the one 
undertaken by Mr. Clyde W. Tombaugh and his associates at the Lowell 
Observatory during the highly favorable "dark" eclipse on November 18, 
1956 (The Strolling Astronomer for January-June, 1957, pp. 61-64). The 
general strategy here was to have the camera track the moon so that lunar 
satellites in almost all parts of their orbits would be revealed either 
as star-like points or else as trails shorter than those of stars. Mr. 
Tombaugh's search was effective from stellar magnitudes 13 to 17* over 
practically all of the volume of space within which a lunar sub-satellite 
may exist, and his results were negative. Earlier, less complete searches 
were recalled by Mr. Richard M. Baum, on pp. 7-11 of the January-February, 
1956, issue of this periodical. At a given eclipse the photographic 
search, as Tombaugh has pointed out, cannot be complete in front of the 
moon or behind it; and hence further studies at several more lunar eclip-
ses are desirable. The ideal instrument would be a large, fast focal-
ratio Schmidt camera. Visual searches for lunar satellites at lunar 
eclipses can be effective only in very limited areas of the sky because 
of the necessity of detecting the orbital motion of one (or more) of a 
multitude of faint stellar images. 
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Request. We wish all our readers excellent skies on March 13, 
and we ask them to report their results to us at Pan American College, 
Edinburg, Texas, as soon as possible after the eclipse. 

OBSERVATIONS AND COMMENTS 

Disappearance of Comet 1959 f. Many of our members must have read 
about the curious disappearance from view of this comet as described on 
pp. 35-36  of Life magazine for January 25, 1960. Mr. Alan McClure's 
fine photograph on September 4, 1959, was carried on the front cover of 
our November-December, 1959, issue. Mr. David Meisel, our Comets Recorder, 
contributes the following note: 

"Contrary to expectation, Comet Alcock 1959 f did not survive 
its perihelion passage in mid-September. Because of the orientation of 
its orbit it was observed for only a week. Two A.L.P.O. observers were 
able to get fairly reliable observations of this comet. Expected to be-
come a fairly bright object after perihelion, Comet 1959 f was searched 
for by many A.L.P.O. members with negative results. Because of its low 
altitude in the western sky, several false alarms were reported but turned 
out to be faint stellar groups that were not resolved by the search in-
struments. 

"During its brief period of visibility the object appeared to be 
a well developed comet. Any indication of subsequent disintegration was 
not apparent at the time. It will be extremely difficult, if not impos-
sible, to reconstruct the events leading up to the final dispersion. How-
ever, the Recorder will make an attempt to obtain some definite conclusions 
concerning this remarkable event. Many theories have been advanced, but 
each one has a certain element of improbability. To say that the comet 
evaporated does not account for completely annihilating an object of this 
size with no trace of remains. Other explanations on the basis of a 
single mechanism have similar failings, as will be demonstrated at a later 
time. 

"A more complete account of the observations of 1959 f along with 
a description of the disappearance of this object will appear in a later 
issue of The Strolling Astronomer. The Recorder requests all observers 
to submit for analysis just as soon as possible any observations not yet 
reported on this comet. Solar surface charts and phenomena accounts for 
the month of September, 1959, that might reveal special solar correlations 
are also needed. All contributors will receive due credit for their ma-
terial. Speculations by experienced observers will also be welcomed." 

Two Apparent Observations of the Impact of the Lunik II Carrier 
Rocket. Mr. Patrick Moore of East Grinstead, Sussex, England, has communi-
cated the following report: "On September 13, 1959, observations were 
carried out in an effort to detect the impact of the Russian vehicle Lunik 
II on the lunar surface. The instrument used was my 12*-inch reflector 
with powers from 200X to 400X. Only a small part of the 'area of uncer-
tainty' could be covered, and the region selected was that of the Mare 
Vaporum. At a time which subsequently proved to be that of actual impact 
a minute, short-lived flash was recorded very close to Schneckenberg. It 
has been suggested that this was due to the impact of the carrier rocket; 
an identical and quite independent observation was made by Wilkins with his 
154-inch reflector at Bexleyheath, Kent, England. My own observation was 
so uncertain that I am not prepared to trust it; the flash was at the lim-
it of visibility, and at the time I was by no means sure that it was due 
to anything more than eyestrain." 

Reports on their observations by Wilkins and Moore appear in the 
British magazine Nature for August 15, 1959, Volume 184, page 502. The 
two observers agree in seeing the flash of light at 21h  2m 23s, Universal 
Time and further agree in placing it close to Schneckenberg, lunar coor-
dinates about Xi - +0.085 and Eta . +0.195. It may be significant that 
Wilkins with the larger telescope was the more confident of seeing something 
and recorded a longer-lasting phenomenon. 

IMPORTANT NOTICE: DO NOT OVERLOOK THE TWO LEAFLETS INSERTED IN THIS ISSUE. 
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Two photographs of total lunar eclipse 
on March 13, 1960, by Carlos E. Rost 
at Santurce, Puerto Rico, with a 6-inch 
Catadioptric Fecker Reflector of 90 
inches equivalent focal length. 
Camera a Praktica FX-2 Reflex. 
Panatomic X 35mm. Kodak film. Left 
photograph at 9h 29m, U. T., 14 min-
utes after end of totality, exposure 2 
seconds. 	Right photograph at 9h 
40m.5, U. T., exposure 1.5 seconds. 
See also page 64. 
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ANNOUNCEMENTS 

Enclosures in January-February, 1960, Issue. Readers may well 
have been puzzled by the mention of two leaflets at the bottom of page 32 
as being enclosed in our preceding issue when they actually found only 
one which related to a Summer Institute for Secondary School Students at 
Pan American College. The second leaflet arrived too late for inclusion 
in the previous issue and is hence enclosed in this present one. We 
thank the Optical Society of America for the supply of these leaflets for 
our members and for the information which they carry. 

Error in January-February, 1960, Issue. On page 25, line 24, the 
times which were challenged in a footnote should have been 02:00 and 03:00, 
U. T. The complete sentence should then read: "Stations 1, 5, and 16 
searched on July 13 from 02:00 to 03:00, U. T., with incomplete over-
lapping coverage." 

New Mercury Recorder. Mr. Owen Ranck has asked to be relieved 
of his post as Mercury Recorder of the A.L.P.O. We have secured as the 
new Mercury Recorder: 

Geoffrey Gaherty, Jr. 
636, Sydenham Avenue 
Montreal 6, Quebec 
Canada 

Mr. Gaherty is a very active observing amateur in the Montreal Centre and 
is the first A.L.P.O. staff member outside of the United States. V. thank 
him for accepting this position and ask all Mercury observers and would-
be observers to cooperate closely with him. 

We also thank Mr. Renck very much for his loyalty and generous 
service in assisting the A.L.P.O. while he was Mercury Recorder. 

Astronomical League 1960 Great Lakes Region Convention. Mr. Joseph 
Maple, 20116 California, St. Clair Shores, Michigan, who is Publicity 
Chairman for the Detroit Astronomical Convention Committee, has sent us 
the following circular letter: 

"The Detroit Astronomical Society will host the 1960 Great Lakes 
Region Convention, and we hope this monthly letter will help to interest 
you in meeting with us this summer. 

"The convention will be held in Detroit, Michigan, from Saturday, 
July 30, through Sunday, July 31, 1960. Our headquarters will be the 
Henrose Hotel immediately adjoining the new Civic Center Development. 

"We would like to have each society or organization represented.  
by at least one paper and/or exhibit. Since the convention is early in 
the year, and time is short, we would appreciate knowing of your inten-
tions as early as possible, not later than June 1. This is especially 
true for the papers as the proceedings 'may' be printed. Notify us of 
your intention to submit a paper by writing our program chairman. He iss 

E. C. Balch 
96 Farrand 
Highland Park 3, Michigan 

"Our exhibit chairman is: 

Edward Fifield 
19326 Montrose 
Detroit 35, Michigan 

"Thank you for your co-operation and see you at the best Regional 
Convention ever." 
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FIGURE 27. IO. 
C. L. Johnson. 
4-in. refl. 
July 15, 1959. 
3h  35m  U.T. 481X. 

FIGURE 26. EUROPA. 
C. L. Johnson. 
4-in. refl. June 9, 
1959. 3h 30m U.T. 

375X. 

FIGURE 29. GANYMEDE. 
C. L. Johnson. 
4-in. refl. July 15, 
1959. 3h 30m U.T. 

481X. 

FIGURE 28. EUROPA. 
C. L. Johnson. 
4-in. refl. July 15, 
1959. 3h  40m  U.T. 

481X. 

Note 	Editor: It is 
usually supposed from 
the point of view of dif-
fraction theory that the 
markings on the satellites 
of Jupiter are extremely  
difficult with an aper-
ture of only 4 inches. FIGURE 30. CALLISTO. 

C. L. Johnson. 
4-in. refl. July 15, 
1959. 3h 45111  U.T. 

481X. 

Date 

 

Phenomenon To 	Tc To-Tc Observer 

        

Reese 

Johnson 
Rost 
Johnson 

June 
June 
June 
June 
July 
July 
July 
July 

5 
9 
9 
12 
2 
2 
9 
10 

III. 
I. 
I.  
II.  
I. 
I. 
I. 
I. 

Tr. 
Tr. 
Tr. 
Sh. 
Tr. 
Sh. 
Tr. 
Ec. 

I. 
E. 
E. 
E. 
I. 
I. 
I. 
R. 

3:16 
5:23 
5:24 
1:56 
3:00 
3:57 
4:47 
5:09 

3:18 
3:24 
5:24 
1:56 
3:02 
3:57 
4:31 
5:11 

-2.0 
-1.0 
0.0 
0.0 
-2.0 
0.0 
-4.0 
-2.0 

Here To is the observed time, and Tc comes from A. E. N. A.  

X. Comments. 

Special thanks go to Dale P. Cruikshank, who observed diligently 
with the Yerkes 40" refractor and contributed valuable transit observa-
tions to the Jupiter Section. Also, thanks go to Joseph P. Vitous, who 
contributed four valuable full-color drawings of Jupiter. These draw-
ings illustrated color activity vary well. 

A SIMPLE METHOD OF MAPPING LUNAR FEATURES, 

WITH NOTES ON THE GUERICKE--FRA MAURO GROUP OF CRATERS. 

By: Ernst E. Both 

The most common type of amateur work in connection with the moon 
is the drawing of lunar craters, largely for descriptive purposes. In a 
great many cases such drawings show little detail not recorded before; 
and, because they represent the lunar feature under one condition of solar 
illumination only, much detail is lost in the shadows with the result 
that such drawings are frequently useless. This does not mean that draw-
ings are of no value altogether. On the contrary, they are an important 
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training device for the beginning student of the moon; and if made by an 
expert draughtsman, they are very useful in studying the true nature of 
certain objects but only if several drawings are made under different con-
ditions of illumination by the same observer. However, since such draw-
ings invariably lack a grid- or reference system, they cannot be used for 
quantitative investigations. 

If we are to obtain an accurate idea of lunar surface features, 
we must go beyond sketches and resort to cartographic representations. 
It is far more important to map one single crater thoroughly than to draw 
"pictures" of a hundred different ones. To make any claims to accuracy, 
maps of lunar features (and for that matter also drawings) must simply be 
based on photographs and must, of course, make use of measured positions. 
Since it is almost impossible for most amateurs to measure positions from 
photographs (lack of equipment and training), a simple yet fairly accu-
rate method of mapping used by the author shall be described here. 

First a limited area is selected for study. Measured positions, 
found in Blagg and Mueller's Named Lunar Formations (1935), are inserted 
on graph paper on a suggested scale of 100 inches to the moon's diameter. 
Next, diameters are drawn in terms of the moon's radius (found in the work 
cited for all craters listed, but the values given there ought to be 
checked with measures made by Young, Arthur, or Fauth). Now rough out-
lines must be supplied from photographs by projecting a transparency (or 
negative, which is more difficult to interpret) with a photographic en-
larger onto the graph paper until the prominent detail has been carefully 
matched with the indicated diameters and measured points shown on the 
graph paper. In the absence of an enlarger, a slide- or opaque projector 
may be used. Care should be exercised in matching the photograph as close-, 
ly as possible with the drawing. 

This method allows for considerable accuracy in obtaining secondary 
positions (usually the errors do not exceed .001 or even .0005 lunar radii), 
in representing relative•size, diameters, etc. Naturally there are def-
inite faults: effects due to libration are not considered, and errors due 
to distortion caused by the enlarger are encountered. However, with some 
practice these drawbacks are easily overcome; and the method is far super-
ior to any other which does not make use of eigorous computations. In 
the following table positions given in the Named Lunar Formations are com-
pared with positions obtained in this manner. The scale used was 200 inches 
to the moon's diameter (errors increase in magnitude with increased en-
largements due to distortion-increase): 

NLF 	 Both 

2966 Ptolemaeus D -.044,-.144 	-.045,-.143 
2970c 	 -.080,-.143 	-.081,-.143 
2970 	ft 	M -.058,-.163 	-.059,-.163 
2970k 	It 	X +.006,-.191 	+.006,-.191 
29701 	 Y +.013,-.162 	+.013,-.163 
2953a Herschel 	G -.041,-.113 	-.042,-.113 
2949b 	 J -.074,-.111 	-.075,-.111 

It is apparent from these few examples that the errors tend to be 
systematic so that adjustment may be made for points not previously mea-
sured if enough points of comparison are available. Again this method is 
superior to micrometric measures made directly at the telescope. 

Once rough outlines have been obtained by projection from the 
photograph, they are compared with a positive print of sufficient resolu-
tion and of the same size, and corrections are made. All detail visible 
on the print is inserted. Finally the detail is checked at the telescope 
during as many lunations as necessary until all detail is correctly iden-
tified and recorded. The map can then be traced on regular drawing paper 
to show only the necessary grid. 

The map of the Guericke-Fra Mauro group published here as Figure 
31 was made in this manner. Photographs used were primarily Mt. Wilson 
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259, 260, and 261. Most of the detail shown was checked visually on Au-
gust 13, 1959 (2h 00m U.T., Colongitude 18933), October 11, 1959 (Oh 50m 
U.T., Co1.17°56), and December 8, 1959 (23h  15m U.T., Col. 15°13) with the 
8-inch refractor of the Kellogg Observatory at the Buffalo Museum of Sci-
ence, powers 175X, 375X, and 500X. The frequency of visual work was not 
considered satisfactory to represent all features seen. Particularly the 
northeastern section of the map is lacking in detail. Nevertheless, the 
number of objects represented with sufficient accuracy warrants the pub-
lication of the map at this time. Since the following discussion was not 
intended to be d monograph of the Guericke group, no attempt has been 
made to present an exhaustive bibliography on the subject. For the same 
reason much detail has been omitted from the map, particularly a number 
of very fine and doubtful rills and minor hills, as well as small crater-
lets. 

The northern portion of the Mare Nubium is characterized by a 
group of partially destroyed and distorted rings. A complex system of 
rills together with a large "dome" make this area one of the more interest-
ing sections of the Mare Nubium and also one which deserves closer study. 
The discontinuous walls of Guericke have three major openings leading into 
the surrounding plains. Where the wall opens toward the south, a number 
of hills and some debris fan out to the southwest as well as to the south-
east. At the foot of these hills lies Guericke B (10.8 miles, all diam-
eters measured from photographs by the author), elongated slightly east-
west, with an almost central hill and parts of a concentric inner ring, 
reminiscent of the ring dikes found in Hesiodus A and Marth. At the north-
western base of B lie the wall remnants of a ruined crater about 9 miles 
in diameter. 

The western wall opening of Guericke leads to three very shallow 
and confluent craterlets, having a combined length of 5.4 miles. Inside 
Guericke, slightly west of the crater D, is a shallow, circular depres-
sion (at -.241, -.203 on Figure 31), visible distinctly only near the 
terminator (up to a solar altitude of 6° or 80), which is bordered on its 
southwestern rim by a group of 4 or 5 low hills (the exact nature of these 
objects is doubtful, and they may partly be a dome with some surface mod-
ification). From the nearly central depression runs a shallow "valley" 
northward, which leads to the destroyed rings between Guericke and Parry. 
To the west of the point where this "valley" opens into the ring-remnants 
is the crater Guericke J, which has a curious elliptical appendage extend-
ing to the north, whose short axis measures 5.9 miles, but the major axis 
is nearly twice that (10.8 miles). A small crater (1.6 miles) lies in the 
northern part of the floor, where the walls are lowest. 

A very narrow opening leads from Guericke into the ruined ring F 
(12.4 miles). The walls of this object are more or less continuous with 
one major break occurring in the southeast. This opening points to one of 
the larger domes found on the moon (center at -.302, -.234). This dome 
has a diameter of 33.5 miles and is a prominent object when very close to 
the terminator. But even under a high sun it can easily be recognized be-
cause of its brightness, which is clearly contrasted by the darker mare 
material surrounding it. The western base (angle of slope between ITT 
and 2°) was described by Maedler as having "a gentle, convex slope, whose 
shadow becomes apparent only right at the terminator." He represented this 
general area quite well on a special map appended to his book, without 
realizing, however, its true nature. Maedler also remarks that this might 
be the area called "Insula Melos" by Hevelius. Somewhat to the north of 
the dome's center is a hill, Opelt alpha; the height of this dome (accord-
ing to an estimate by Maedler) is about 600 ft., perhaps even 850 ft., 
although some isolated hills may be as high as 1800 ft. 

The considerable surface modifications of this feature are in gen-
eral characteristic of lunar domes of this size: a number of hills to the 
north and east of the center; a rill, consisting partly of blow-holes, 
which cuts the dome almost in half and emanates from the environs of Opelt; 
and another short rill seeming to cut the dome in a direction northeast-
southwest, intersecting the main rill near the center. On the western 
slope lies the small crater Opelt K (3.5 miles), and north of it are a 
few minor hills. These modifications make exact slope and height deter- 
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minations quite difficult. As with other domes of this size, the outline 
is not circular; expecially in the east, it merges with short ridge-frag-
ments, hills, crater ruins, and craterlets. On the whole the dome has the 
appearance of a shield and may be compared with the object west of Vitruvius 
(The Strolling Astronomer, Vol. 13, pp. 137-140, 1959.) 

The only interesting feature between Guericke and Parry (aside from 
Parry A and the ruins north of Guericke) is a small craterlet (1 miles, at 
-.261, -.172) on top of a distinct cone whose base diameter is 3.7 miles 
Parry itself needs no special comments. Attention need only be drawn to 
the distinct craterlet between the southwestern wall and rr, inside Parry 
(1.7 miles, at -.260, -.143), which is not shown on any map or drawing 
consulted, even though it is prominent on most photographs. The very 
bright area directly north of Parry A may also be mentioned. 

The nature of the ruins between Parry and Guericke is noteworthy: 
apparently the flooding of Mare Nubium proceeded northward, displacing 
the more durable material in that direction and forcing the greatest open-
ing always to occur in the north wall (for example the ruin Parry M, mea-
suring 16.5 miles). An appression toward the east must have taken place 
at the same time, as is evident from the systematic dislocation of the ma-
terial in that direction, the course of the major rill r1, as well as the 
dislocation of Parry's eastern wall. The sudden bending of r17  in the west, 
after leaving Parry, is also interesting. Parenthetically it may be re-
marked that the northern opening of Parry M is centered directly toward 
the Mare Imbrium. 

Guericke L, called a "bright spot" in Named Lunar Formations, is 
simply a low hill. Guericke E (2.7 miles) is the center of a minor ray 
system. Parry B is not a crater but a bright spot with a very minute 
blow-hole in the center, and may be a low dome 	A similar spot is di- 
rectly north of B at -.223, 	136 on Figure 31. 

Bonpland (34.5 miles) is the least impressive and most destroyed 
crater in this group. Its southern wall consists of a number of low 
fragments. In the east the floor rises very gradually over a distance 
of 7 miles to what is left of the "wall " This area appears quite rough 
under low illumination, a situation which is repeated in Fra Mauro on a 
larger scale. On the outside of Bonpland's east wall starts a low ridge 
leading to the south and branching into two arms a short distance from 
its starting point. 

The peculiar modifications which the walls of Fra Mauro have under-
gone make this crater particularly interesting. The rim of the eastern 
wall is almost on the same level with the debris outside. Similar debris 
has "filled" the floor on the inside (in the east) in the form of minute 
elevations, a number of "grooves" and many small scars, as well as crater-
lets, the level being higher than in the west, where the floor of Fra 
Mauro has merged with the mare. From the west wall opening a disconnected 
row of some 10 or more craterlets leads to the triple mountain mass Lalande 
eta. 

The rill system associated with Parry, Bonpland, and Fra Mauro 
deserves closer attention. The numbering used here was adopted from that 
of Koenig in his edition of Krieger's studies. Krieger (after Schmidt) 
was the first to offer a fairly accurate and complete representation of 
this area. 

Rill r, commences at -.262, -.208 (northeast outer wall of Guericke 
F) and leads to the southern wall of Parry A. It continues at the northern 
wall base of this crater, breaks through Parry epsilon and connects with 
Parry E, going along the eastern wall base of Parry into Fra Mauro and 
stops west of Fra Mauro E at -.284, .102 	According to Wilkins it con- 
tinues essentially straight to some point around 	288, -.040, while Krie- 
ger has about what the present map shows. Slightly north of E (erroneously 
marked "A" by Wilkins) it bends sharply to the east and connects with r2. 
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Rill r2 runs almost straight to the northern wall of Fra Mauro. 
Its passage through the northern wall is not entirely clear: Wilkins has 
it going straight to -.294, -.076 at the base of the wall, but according 
to Krieger it cuts through the peak at -.291, -.080 and then continues be-
yond Fra Mauro (how far beyond is not clear since Krieger's map ends just 
north of Fra Mauro). The author's observations would indicate that both 
Krieger and Wilkins have part of the truth in the sense that this rill 
seems to fork just before reaching the hill near the north wall. The east-
ern branch, consisting partly of small blow-holes, winds around the east-
ern base of the peak, disappearing near -.292, -.070. The existence of the 
western branch was suspected several times (Schmidt has r2  continue straight 
northward to some point near the western foot of this peak, and Fauth shows 
the same). 

Rill rcs the course of this rill is uncertain. Schmidt, Krieger, 
Fauth, and Herfing omit it entirely. Goodacre has it start at the north-
ern base of Bonpland D (at -.308, -.174 on this map) and go to a point at 
-.302, -.148 inside Bonpland, then curving northeast and stopping at the 
base of a hill at -.304, ...133, much as shown on the author's map. Wil-
kins shows the same, with the exception that it continues beyond that hill 
into Fra Mauro to a point somewhere near -.318, -.106. This continuation 
could not be verified either from photographs or visual observation. How-
ever, a number of shallow "grooves" in this part of Fra Mauro may well 
look like rills at times. The two southern branches inside Bonpland were 
suspected and seem to be indicated vaguely on some photographs. 

Rill r6: most authorities agree on the course of this rill. It 
starts inside Bonpland at a small craterlet at -.291, -.140, traverses the 
large peak Bonpland alpha and meets r1  inside Fra Mauro at -.283, -.112. 
This is the situation shown by Krieger, Fauth, Herring (in part), and the 
author, but strangely neither by Goodacre nor Wilkins, who omit it en-
tirely. The only question is the mode of traversal of Bonpland alpha. 
Krieger, Fauth, and Herring indicate that this rill cuts through alpha, 
but photographs which show the rill clearly do not seem to support this. 
According to the author's observation alpha may be crossed by a delicate, 
disconnected ridge, which simulates a rill at times. If this be the case, 
r6 would stop at the southern base of alpha to resume at its northern base, 
without cutting the peak. 

Rill r7: shown by Krieger (although his representation does not 
correspond fully to the actual situation) and Herring, but omitted by 
Goodacre, Fauth, and Wilkins. It starts at the southern base of Parry E, 
crosses the southwestern section of Bonpland's floor (consisting here of 
at least 4 blow-holes), passes between two low hills in the southern "wall" 
of Bonpland and probably connects with r8. 

Rill r8  starts south of Bonpland C (how far south is problematical), 
passes that crater on its western base (Krieger, Goodacre, Fauth, and Wil-
kins have it start at the northern base of Bonpland C, but see Mt. Wilson 
photograph 259 or 261), continues northward into Bonpland sensibly straight, 
ending at -.296, -.142. This situation is shown by Schmidt, Krieger, Good-
acre, and the author; but Wilkins has it continue into Fra Mauro, and Herr-
ing seems to support this. Such a continuation may be indicated on Mt. 
Wilson 260, but the author always thought this continuation (r15  on the 
map) to be in the nature of a disconnected and shallow "groove rather than 
a rill (at least the part inside Fra Mauro). 

To the east of Fra Mauro E, at -.292, -.104, is a distinct crater-
let not shown by any of the selenographers mentioned but very definite on 
Mt. Wilson photograph 260. To the south of Fra Mauro D is a short chain 
of craterlets. 

Rill rq is shown by Schmidt, Krieger (number VIII), Goodacre, Wil-
kins, and Fautfi, but not by Herring. It starts somewhere near -.289, -.166 
outside of Bonpland and ends near -.287, -.146, its course being fairly 
straight in a north-south direction. Goodacre and Wilkins would have it 
start inside the southern wall of Bonpland. 
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Rill r11  connects r6, r8, and r5, running from the northwest (-.291, 
-.140) to the southeast (-.306, -.146). It is shown by Krieger and Herring, 
but not by Schmidt, Goodacre, Fauth (although mentioned in his text), or 
Wilkins. It is indicated on Mt. Wilson 260. 

Rill 7  starts near Parry epsilon (bright area!) and crosses the r 
southwestern floor of Parry, leaving this crater at a point southeast of 
Parry F where it bends northwest, stopping somewhere near -.237, -.118. 
At a theoretical continuation of this end-point, at -.223, -.105, lies 
a short crater chain consisting of three blow-holes. This rill is shown 
by all the selenographers mentioned, although its course outside of Parry 
as represented on the map of Wilkins does not correspond to the actual 
situation (see Mt. Wilson 260). The short row of blow-holes seems to have 
been noticed only by Krieger, although it is well shown on photographs. 
Near full phase this row is quite bright. 

The lunar literature is rich in reports of unconfirmed detail and 
almost equally rich in demands that such detail be confirmed; but unfor-
tunately it is almost devoid of attempts to confirm such detail. It is 
hoped that A.L.P.O. members will make an attempt either to refute or to 
confirm detail shown on this map, and to add to it. 
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THE FIGURE OF im MOON 
By: Karl Engel 

(Based on a paper read at the Fifth A.L.P.O. Convention at Denver, 
Colorado, August 28-31, 1959.) 

At the Nationwide Amateur Astronomers Convention in Denver, Aug., 
1959, the writer reported on an attempt to trace the figure of the moon 
by a statistical survey of available measurements of absolute heights.' 
A detailed account will be given here. 

If the moon were a plastic and homogenous body, the demands of all 
gravitational and centrifugal forces exerted on it would be balanced by 
the figure of a very slightly ellipsoidal sphere with the longest axis 
directed toward the center of the earth. Laplace first noticed that the 
facial center of the moon was actually higher than ideally expected, but 
he ascribed the excessive bulge to accidental distortion when the moon so-
lidified. H. Jeffries regarded it as a frozen tidal bulge that originated 
at an evolutionary stage in the relationship between earth and moon when 
the two bodies were in closer proximity than they are at present. Accord-
ing to calculations applied by Jeffries, as reviewed by R. B. Baldwin2, 
for an isostatically balanced moon the semi-axis in the direction of the 
earth's center should be 125 feet longer than the radius of a perfect 
sphere with the same volume as the moon; the semi-axes in the east-west 
direction and in the polar direction should have been shorter than this 
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radius by 36 feet and 89 feet, respectively. Actual relations can be de-
termined approximately from observed moments of inertia of the moon about 
its gravitational center. Such calculations indicate that the semi-axis 
in the direction of the earth is significantly greater than the value for 
an isostatic sphere, or about 2100 feet greater than the radius of the 
mean sphere, which is a very large deviation, indeed. 

Over the years, determined efforts have been made to trace a con-
tinuance of the apparent swelling over the face of the moon by different 
methods. For regions not too near the limb, or not too greatly fore-
shortened, the most satisfactory determinations of absolute heights are 
made by the method used by J. Franz. By comparing photographic plates of 
parallactic views of the moon, or by measuring the libratory changes of 
selected surface markings, ie., small craters, their displacement from a 
central point of reference can be found. The amplitude of the arc describ-
ed by a selected craterlet depends on its true height, or on the radius of 
the moon at the observed point; and the value of this radius can be cal-
culated. 

Franz made a large number of such determinations from photographs 
by the Lick Observatory, and he combined them in a survey of the visible 
surface.' In his findings, negative deviations from the ideal sphere over-
balance positive deviations, resulting principally from his choice of a 
now obsolete and too high value for the mean radius. A chart, his summary, 
reveals differences in level between 1,arge areas of some of the maria and 
compact crater-bearing regions, but gives no indication of a systematically 
declining facial bulge. Efforts of others in this direction have had no 
better success. 

A long continued, unsuccessful search for the answer to a complex 
problem often suggests that the basic question itself was wrongly posed, 
or that a new approach may be required. 

A chain of maria, which begins at the northeastern limb and crosses 
to the southwestern limb, appears to point to the existence of a special 
polarity. Any full moon photograph will show this chain well. Franz in 
1905  40  proposed such an idea. He grouped together all of the maria and 
perceived in them a chain that extended over to the normally averted side 
Of the moon, over parts made accessible to view through librations. He 
placed the southerly pole of the system at  74. -1.50  46', and, 	-69° 5', 
near the crater Moretus. 

On hypothetical considerations of his own regarding the origin of 
the moon's surface features5, the writer inferred that the more oblique 
chain of nearly circular maria was formed through processes of spontaneous 
solidification from a global surface layer of magma. From small-scale 
analogies with crystallizing melts it was further inferred that structures 
of the character of these maria were initiated in a relatively greater 
depth of magma than genetically related crater structures. The sweeping 
chain of maria suggests that a circumferential swelling, or tidal belt, 
existed at the time of surface solidification. Under the simplest expec-
tation, assuming a one-time plastic moon, such a belt, if preserved, might 
reveal itself in a surface level which slopes away systematically from the 
approximate center line of the chain of maria toward the corresponding 
poles. The polar axis of such a system must be tilted with respect to our 
three normal axes of the moon, and we may decipher kryptic features only 
from their projection on the plane of vision. One would hardly look for 
such a projection without a reasoned, or specific motive; such features 
are easily overlooked. 

To examine the validity of such reasoning, a topographic survey 
was made using recently revised measurements of Franz. The measurements 
of Franz have been, in recent years, the special concern of members of the 
staff of the Observatory at the University of Vienna. Prof. J. Hopmann 
has critically reviewed 150 measurements.° He accepts with a few, specif-
ic reservations the accuracy of the observations; but he finds that the 
mathematical reduction was based on an unsatisfactory assumption of a 
spherical moon and, even more seriously, on an obsolete hypothesis of the 
moon's libration which led to inaccurate selenographic definition of se-
lected points. He consequently recalculated the measurements. 

a 
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More recently, the same data have been further revised by Prof. 
Schrutka-Rechtenstamm;7  and these were the basis of a statistical anal-

ysis 

The 150 surface points that have been recalculated were mapped 
with the aid of the reported rectangular coordinates 	Different experi- 
mental systems of latitudinal circles, orthographically projected on the 
map, were superimposed in turn. Measured heights that fell within zonal 
belts of five, and where necessary ten, latitudinal degrees were listed; 
and the zonal mean levels were calculated. These were graphically plotted 
against the mean latitudinal location of the zone. By trial and error, 
the system was found which presented the most consistent topographic trends. 

Hemispheric trends became readily apparent over a wide range of 
latitudinal ordinate systems. The most promising of these (see Figure 32) 
has its southerly pole approximately a0. -53°, andAl. -75°, or a small 
distance southeast of the crater Wargentin. The northerly pole is on the 
averted side of the moon, 15°  beyond the limb. The pertinent data for this 
system, taken from Prof. Schrutka-Rechtenstammi s work, are listed in Table 
I. The level of reference is a mean sphere with a radius of 1,738.0 kms 
The distribution of the zonal mean levels over the surface of the moon, 
special profile of the sphere enormously exaggerated in vertical direc-

tions, is graphically presented in Figure 33. 

Discussion of Findings. The map revealed some excessive heights 
and some unusual depressions. Where these are distinctly isolated occur-
rences, they owe their existence quite obviously to special, local condi-
tions during their formation; and such measurements might justifiably be 
omitted from consideration. They are relatively few, however; and they 
affect trends in larger groups very little 	None were omitted. Zonal 
belts of five latitudinal degrees were chosen where possible 	If the num- 
ber of measurements available was less than four, zones of ten degrees 
extent in latitude were listed. 

The most readily apparent regularity, well defined in great va-
riety of ordinate systems, is a trench occupied by the chain of maria, 
approximately 30 degrees of latitude, or 900 kms. wide, and rather uniform-
ly 2.4 kms lower than its northern and southern rims. The trench has 
distinct.y descending sides (actually the slopes are merely 1° 20'). It 

rimmed, north and south, by well defined hemispheric (and presumably 
zlobal) bulges 	If zonal mean levels of mountainous areas only were plot- 
ted, they would form an apparently continuous line corresponding to a 
circumferential bulge 	The trench appears to have been formed in second- 
ary developments from this bulge by the processes which formed the surface 
crust. The approximate center line of the trench, however, does not follow 
tne line of a great circle but of a small circle roughly 10° of latitude 
north of the center of the assumed full bulge 

The bulge reaches a maximum height of 2.5 kms above the mean 
sphere 	Apparently it does not slope from crests to poles, but extends 
merely over about 40 latitudinal degrees on either side of the equator of 
-eference 	It terminates in the southern hemisphere in a recognizable 
constriction dipping 0.8 kms below the mean sphere 	The pole appears to 
.e at the level of the mean sphere. A corresponding northerly constriction 

also indicated, but the data for the area in question are rather meager 

A truly symmetrical facial bulge is not recognizable 	Prof. Hop- 
-ann has pointed out that the large dome-like swelling extending from the 
center into the southwestern hemisphere may be regarded as a key feature 
f an oblique triaxial ellipsoid. He finds no reason for believing that 
counterpart exists on the averted side of the moon. 	swelling has 
o apparent symmetry relation to the sphere as a whole, and its origin 
-ay be ascribed to special, not global, conditions at the time of its for-
-ation. 

The data as assembled in the plot did not bear out the initial 
preconceived idea of a simple circumferential bulge but revealed features 
with global symmetry relations, but more complex. The smoothness of the 
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FIGURE 32. Chart of 150 selected lunar points measured for heights 
by J. Franz. Refer to paper by Dr. Karl Engel in this 
issue. 
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Formations 
(proceeding from 

West to East)  

80-70° south 2330 	Drebbel 

Vitello Xi 
Palmieri A 
Byrgius A 

3212 
2390 
2151 
2157b 

Maginus H 
Gassendi Alpha 
Mersenius C 
Mersenius S 

(mean) 

Zonal Belt 
Latitudes 	IAU No.  

70-600  south 2366a 
2201 
2047 

65° (mean) 

60-55°  south 

57.5o 

Coordinates 	Height in 
44- 	ETA 	kms.  

-0.5703 -0.6543 -1.8±1.0 

-0.5232 -0.5041 -0.811.1 
-0.6328 -0.5331 -0.910.7 
-0.8166 -0.4151 +2.010.4 
Zonal mean level*  71577---- 

-0.1062 -0.7926 +2.4*0.8 
-0.6538 -0.3156 -1.311.9 
-0.6758 -0.3374 -0.111.1 
-0.6900 -0.3282 -1.210.8 
Zonal mean level -0.35 

plot, notwithstanding its complexity, encourages the belief that the in-
terpretation is not forced but is based on factual relations. Admittedly, 
the 150 measurements constitute neither an ample nor even a fair sample 
of the moon's topography; the central portion has been too heavily favored. 
The inferences here drawn are therefore tentative, and it is hoped that 
they will be supported or refined by additional and new measurements suit-
ably selected. If confirmed, these findings hold important implications 
regarding the early history of the moon. 

The plain existence of a hemispheric chain of maria is irrecon-
cilable with the hypothesis that these structures originated through the 
impact of meteorites, which could Only have produced a haphazard distribu-
tion. Whatever the origin of the maria, a methodical arrangement speaks 
for processes that grew out of conditions existing on the moon itself. 
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TABLE I 

55-50°  south 3182 
2738 
2525 
2491 
2419 
2396 
2417 
2127 
2088 

52.5° 
 
(mean) 

* The zonal mean levels 

Tycho Central Mt. 
Heinsius A 
Campanus Centr. Mt. 
Agatharchides 
Gassendi J 
Gassendi Zeta 
Gassendi G 
Billy 
Sirsalis F 

in this table are  

-0.1422 -0.6870 
-0.2313 -0.6379 
-0.4109 -0.4683 
-0.4364 -0.3942 
-0.5592 -0.3674 
-0.6718 -0.2824 
-0.6718 -0.2873 
-0.7441 -0.2383 
-0.8426 -0.2344 
Zonal mean' level 

weighted averages. 

-3.0±1.1 
-2.5±1.9 
+0.5±1.0 
+1.8*1.1 
+0.611.2 
-0.110.9 
+0.911.6 
-2.2*1.0 
-1.511.5 
-0.5 

.53 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



Zonal Belt 
Latitudes IAU No. 

Formations 
Coordinates Height in 

kms. 
(proceeding from 

West to East) XI . ETA 

50-40°  south 2777 Hesiod A -0.2531 -0.5010 -3.111.9 
2425 Herigonius -0.5425 -0.2302 +1.511.1 
1992  Damoiseau E -0.8467 -0.0901 -0.811.3 
2831 Darney -0.3857 -0.2513 +1.411.1 
2443 Flamsteed -0.6953 -0.0776 -0.910.8 
1977 Lohrmann A -0.8875 -0.0125 -1.510.7 

45°  (mean) Zonal mean level -0.55 

40-35°  south 3063 Birt -0.1373 -0.3800 -0.611.3 
3085 Nicollet -0.1997 -0.3727 -1.110.8 
2855 Guericke B -0.2543 -0.2509 -0.810.6 
2461 Euclid -0.4877 -0.1281 -0.511.6 

37.5° 	(mean) Zonal mean level -0.85 

35-30° south 4004 Nicolai A +0.2936 -0.6744 -1.710.6 
3845 BUsching E +0.2532 -0.5970 -0.6±1.2 
3607 E. Pickering +0.1219 -0.0497 +3.411.6 
3485a Werner D +0.0505 -0.4547 +1.411.3 
3071 Thebit A -0.0794 -0.3672 +0.110.8 
2856 Guericke C -0.1958 -0.1998 +0.911.5 
2880 Parry A -0.2708 -0.1648 +0.610.6 
2481 Landsberg A -0.5164 +0.0037 +2.111.5 
1833 Reiner A -0.7778 +0.0898 -1.311.4 
1832 Reiner -0.8118 +0.1206 -1.210.8 

32.5°  (mean) Zonal mean level -0.2 

30-25°  south 3779 Abenezra A +0.1674 -0.3870 +4.5±2.4 
3570 Argelander D +0.0745 -0.3023 +2.7±1.0 
2995 Alphonsus Alpha -0.0458 -0.2304 +3.0±1.4 
3004 Davy A -0.1331 -0.2111 -0.7±1.0 
2918 Lalande A -0.1686 -0.1151 4.2.3*1.4 
1498 Gambart A -0.3208 +0.0172 +1.010.8 
1555 Kepler A -0.5844 +0.1247 +0.3±1.0 
1554 Kepler -0.6085 +0.1415 -0.211.0 
1814 Marius -0.7012 +0.2182 -2.210.5 
1843 Galilei -0.8731 +0.1822 -2.111.3 

27.5° 	(mean) Zonal mean level -0.25 

25-20° south 4488 Janssen A +0.4657 -0.7199 -3.210.4 
4098 Pons B +0.3110 -0.4807 +1.611.1 
3791 Sacrobosco C +0.2514 -0.3900 -0.511.1 
3780 Abenezra B +0.1638 -0.3548 +2.711.3 
3741 Albufeda B +0.1688 -0.2879 -1.4±1.3 
3550 Airy A +0.1278 -0.2924 +1.111.3 
3736 Albufeda A +0.1794 -0.2822 +1.011.0 
2963 Ptolemaeus A -0.0138 -0.1476 -0.611.5 
2947 Herschel C -0.0550 -0.0869 +3.311.4 
2920 Lalande C -0.1191 -0.0971 +0.810.9 
2917 Lalande -0.1488 -0.0774 +4.711.9 
2933 MOsting A -0.0900 -0.0555 +1.410.4 
2935 MBsting C -0.1401 -0.0311 +1.312.4 
2922 Turner -0.2282 -0.0239 -1.210.9 
1529 Milichius -0.4949 +0.1741 +0.511.0 
1572 Bessarion -0.5851 +0.2561 +1.313.2  

22.5° 	(mean) Zonal mean level -0.2 

20-15° south 4109 Polybius B +0.3891 -0.4308 +1.9*0.9 
4108 Polybius A +0.4323 -0.3908 -2.1*2.0 

3600 Albufeda F 
Hipparchus C 

+0.2178 
+0.1421 

-0.2784 
-0.1284 

+2.5*0.8 
+5.1±1.4 

2950a Flammarion A -0.0431 -0.0338 +2.4*1.7 
2932 MOsting -0.1016 -0.0116 +3.2*0.7 
1416 Tobias Mayer A -0.4575 +0.2635 +0.0*1.2 
1578 Brayley -0.5596 +0.3566 +0.1±1.4 

17.5° 	(mean) Zonal mean level +3.1 
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Formations 
Zonal Belt 
Latitudes IAU No. 

(proceeding from 
West to East) 

Coordinates Height in 
kms. XI 	ETA 

15-100  south 4083b Piccolomini L +0.4890 	-0.4398 0.011.0 
4158 Beaumont D +0.4219 	-0.2930 +2.911.0 
3609 Hipparchus G +0.1288 	-0.0870 +3.610.9 
834 Rhaeticus A +0.0906 	+0.0306 +1.911.4 
857 Bruce +0.0069 	+0.0207 +2.012.3 
865 Chladni +0.0199 	+0.0700 +1.512.1 
1212 Bode -0.0420 	+0.1173 +1.911.0 

12.5° 	(mean) Zonal mean level +2.1 

10-5° south 4143 Rosse +0.5450 	-0.3064 +2.111.6 
3683 Alfraganus C +0.3092 	-0.1862 +2.5*1.3 
3680 Alfraganus +0.3242 	-0.0841 +2.211.0 
3651 Theon Junior +0.2726 	-0.0415 +2.113.4 
835 Rhaeticus B +0.1189 	+0.0286 +3.511.4 
846 Triesnecker +0.0631 	+0.0732 +3.411.4 
879 Ukert +0.0241 	+0.1348 +5.011.9 
1215 Bode B -0.0529 	+0.1524 +2.011.5 
1214 Bode A -0.0197 	+0.1567 +2.8±1.4 
1589 Diophantus -0.4981 	+0.4634 -0.411.0 

7.3° 	(mean) Zonal mean level +2.15 

5-0°  south 3667 Moltke +0.4094 	-0.0098 -3.211.3 
553 Dionysius +0.2973 	+0.0487 -0.311.1 
561 Cayley +0.2601 	+0.0690 +0.111.2 
816 Silberschlag +0.2160 	+0.1085 +3.3±2.5 
819 Silberschlag A +0.2271 	+0.1210 -0.711.0 
866 Hyginus +0.1086 	+0.1354 0.012.2 
814 Boscovich Alpha +0.1836 	+0.1598 +2.112.7 
1404 Lambert Gamma -0.2830 	+0.4458 +1.7±1.5 

2.50 	(mean) Zonal mean level +0.2 

0-5°  north 4312 Gutenberg A +0.6340 	-0.1563 +0.710.7 
4286 Isidorus D +0.5587 	-0.0740 -1.411.0 
537 Manners +0.3409 	+0.0800 +0.311.6 
573 Sosigenes A +0.3138 	+0.1353 +0.811.8 
572 Sosigenes +0.2990 	+0.1516 -1.411.1 
1145 Archimedes A -0.0983 	+0.4701 +0.310.8 
1390 Carlini -0.3387 	+0.5548 -2.111.5 
1614 Mairan E -0.4773 	+0.6122 -0.911.1 

2.5° 	(mean) Zonal mean level -0.3 

5-10° north 4338 Ballot +0.7278 	-0.2151 -0.611.5 
4235 Censorinus +0.5394 	-0.0068 -2.511.6 
259 Jansen B +0.4414 	+0.1853 +0.4±0.9 
535 Maclear +0.3379 	+0.1827 -1.411.8 
592 Taquet A +0.3354 	+0.2475 -2.511.3 
587 Taquet +0.3148 	+0.2862 -0.8.1,0.9 
895 Aratus +0.0725 	+0.4006 +2.210.8 
1636 Sharp B -0.4843 	+0.7305 -2.610.6 

7.0 5°5  (meati)h  
1635 Sharp A -0.4561 	+0.7379 

Zonal mean level 
-3.01'0.4 
77----  

4258a Messier G +0.7932 	-0.0938 -1.311. 
4255 W. H. Pickering +0.7298 	-0.0347 -1.810.9 
4254 Messier +0.7380 	-0.0326 .4.710.7 
522 Plinius Beta +0.3856. 	+0.2642 +0.111.4 
613 Bessel +0.2855 	+0.3699 -0.910.8 
629 Linn +0.1809 	+0.4650 -1.341. 
1638 Foucault -0.4072 	+0.7699 -2.711.4 

12.5° 	(mean) Zonal mean level -1.4 
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Zonal Belt 
Latitudes IAU No. 

Formations 
Coordinates Height in 

kms. 
(proceeding from 

West to East) XI ETA 

15-20°  north 4690 Langrenus M +0.9029 -0.1595 -0.911.2 
224 Taruntius G +0.7591 +0.0326 -2.941.2 

622 
Dawes +0.4236 +0.2959 -1.310.6 
Bessel A +0.3254 +0.4184 -2.611.3 

1113 Pico Beta -0.1037 +0.6844 -1.810.9 
1381 Maupertuis A -0.2646 +0.7724 -2.711.3 
1671 Bouguer -0.3570 +0.7304 -3.1±0.5 
1366 Condamine A -0.2919 +0.8124 -1.111.0 

17.5° (mean) Zonal mean level -2.15 

20-25° north 216 Taruntius A +0.7582 +0.1265 -2.410.9 
199 Proclus A +0.6539 +0.2307 -2.011.1 
267 Vitruvius A +0.5299 +0.3050 -0.211.1 
932 Cassini C +0.1014 +0.6650 -2.111.2 
1703 Pythagoras Alpha -0.3974 +0.8941 -3.310.7 

22.5°  (mean) Zonal mean level -2.3 

25-30°  north 198 Proclus +0.7018 +0.2774 +0.41'0.5 
182 Macrobius A +0.6102 +0.3346 +0.110.3 
183 Macrobius B +0.6107 +0.3572 -0.311.0 
482 Posidonius A +0.4188 +0.5247 -2.011.3 
965 Egede A +0.1134 +0.7827 -0.810.8 

27.5° 	(mean) Zonal mean level +0.1 

30-40°  north 177 Tralles A +0.6495 +0.4608 +0.511.1 
385 Maury +0.5883 +0.6034 +1.111.1 
727 Eudoxus A +0.2395 +0.7167 +0.911.0 
987 W. 	C. Bond B +0.0553 +0.9059 -1.811.1 

350 	(mean) Zonal mean level +0.2 

40-50° north 12 Hansen A I.0.8381 +0.2312 -2.010.8 
391 Cepheus A +0.5472 +0.6562 -0.310.8 
458 Hercules C +0.4355 +0.7237 -1.910.8 

45°  (mean) Zonal mean level -1.4 

50-60° north 142 Hahn A +0.8155 +0.4951 -0.910.8 
409 Endymion G +0.4566 +0.8325 -0.110.8 
427 Thaler +0.3645 +0.8805 -1.310.5 

550  (mean) Zonal mean level -1.0 

Added Comments.  Some time has elapsed since the preceding paper 
was written, and it seems advisable to reexamine especially those impli-
cations that relate to features on the far side of the moon. 

In a recent issue of The Journal of the International Lunar Societ 
(Vol. I, No. 5, 1959), Gilbert Fielder has discussed limitations of Franz s 
basic method for measuring absolute heights and has pointed especially to 
the difficulties in defining precisely the selenographical longitude of 
measured points. The revision of Franz's data by the astronomers of the 
Vienna Observatory was based on the recognition of errors of definition, 
and the data were rectified within definable limits. They were apparently 
tolerable limits; for the revised data gave a surprisingly orderly, and 
not a preconceived, mean hemispheric profile of the moon. There can be no 
doubt that additional, carefully prepared data are highly desirable; but 
it seems now unlikely that they would seriously conflict with the main 
features of this profile. 

Most sharply defined, in outline and in contrast with adjacent 
levels, is the depressed, hemispheric belt of maria. With greater local 
variations but still clearly defined, there is the oblique, hemispheric 
bulge. The tilt of the corresponding polar axis may be slightly, but not 
radically, different. Of great theoretical interest, but supported by 
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meager data so far, are the two constrictions between the hemispheric bulge 
and the poles. The maria of the chain, in general, are encircled by mas-
sive and, quite unusual for the moon, even precipitous mountains. It would 
appear that these maria fulfill, on a very large scale, the demands of 
Schroeter's Rule for craters; i. e., the adjacent mountains, planed down 
to the prevailing hemispheric level, would approximately fill the circular 
depressions. The great southern area of Oceanus Procellarum and of the 
contingent Mare Nubium and Mare Humorum, which show no departure from the 
prevailing level, might be likened to the "flooded," or "ruined" craters. 
Notwithstanding the large size of the area, these structures may be re-
garded as sporadic, or products of special conditions, whereas the chain 
of the depressed maria and the parallel bulge are products of global con-
ditions. A more or less consistent continuation of the chain of maria on 
to the far side of the moon may well be expected. 

The writer, of course, looked expectantly to the publication of 
the recent Russian photographs of the averted side. Those published so 
far (see discussion by Ernst Both, Sky & Telescope, Vol. XIX, No. 2, Dec., 
1959, page 73), have been somewhat disappointing; perhaps we unjustifiably 
compare them with the excellent photographs of the visible side, taken at 
leisure, with the best equipment at hand. Comments are frequently heard 
about an unexpected scenic monotony, a scarcity of large areas of contrast-
ing shades, or a relative lack of mare regions, expecially in the northern 
hemisphere. Large dark areas, however, do exist near the southern limb, 
the continuation of Mare Australe, and the newly discovered large Sea of 
Dreams. This region, unfortunately, is severely foreshortened. Tenta-
tively the newly discovered dark areas may be regarded as a continuation 
of the oblique chain of maria; the new photographs do not conflict with 
expectations but, vaguely so far, support them. We must await a more com-
plete survey that will relate the still unexplored portion of the moon to 
the visible features on the eastern limb. A photograph of the far side 
centered approximately on the oblique equator suggested in this paper per-
haps would reveal most clearly the major, and most easily recorded, fea-
tures. 

The writer disregarded some obvious and far reaching implications 
of his findings, hoping to confirm these first by further topographic anal-
ysis, espcially of the region near the limb. Pending the completion of 
such work, a brief preliminary discussion may be permitted on the assump-
tion that the newly discovered hemispheric profile is global in extent. 

It is found that the moon deviates appreciably from a sphere, and 
that it has a complex, nonetheless symmetrical figure. Positive, not neg-
ative, deviations are the most easily comprehended. The figure might be 
compared to a rotund lemon with a distinct equatorial bulge. The axis 
lies oblique in relation to the conventional axis and to the line of sight 
to the moon. 

From its 'aspects of symmetry one may infer that the figure of the 
moon was the product of a dynamic equilibrium, of fluctuating forces cap-
able of inducing great tidal changes on a responsive, or still plastic, 
surface. It is now a petrified figure that does not directly respond to 
present equilibrium demands on the moon, but can only complicate the bal-
ance. It speaks of far-off foreign influences that shaped it. One may 
assume that at a critical stage in its history before complete solidifi-
cation, the moon was dominated by a body different from and superior to 
the earth, in all probability the sun. Partnership with our own planet 
came later. Moon and earth should be regarded as companion planets, which 
is not a new idea. 

The two symmetrical constrictions of the moon's kryptic figure, 

-- 	  

the negative deviation from sphericity of the chain.of maria, and the ap-
parent displacement of the chain from an equatorial circle--these are ex-
tremely interesting features that can be related to the steps of the proc-
ess of surface solidification. It is a complex process, and explanations 
must be deferred. 
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. • . 

As a further warning, by all means make every effort to obtain the 
use of the largest telescope available as this star will be very tough to 
see with even a 12-inch instrument. 

Postscript by Editor. I can only underscore Mr. Cragg's appeal to 
those who can use telescopes 12 inches in aperture and more to make every 
effort to observe this occultation. It must be stressed again that accu-
rate timing is important. The cooperation of A.L.P.O. members scattered 
over the whole world is essential in order to obtain as complete a picture 
as possible of the whole phenomenon, in particular to have a thorough 
search for thb lesser divisions in the rings. Since the observable part 
of the phenomenon in the United States will occur on a Saturday morning 
(April 30) and a Sunday morning (May 1), it can be watched with less in-
convenience for most people than if it were in the middle of the week. 

OBSERVATIONS AND COMMENTS 

Capuanus. Ye invite the attention of readers to Figure 36, a lu-
nar drawing by Mr. Clark Chapman of Buffalo, New York. As usual, colongi-
tude is the lunar eastern longitude of the sunrise terminator and has  2E-
proximate values of 0°  at First Quarter, 90°  at Full Moon, 1800at Last 
Quarter, and 270° at New Moon. Capuanus is located on Section VII of the 
Wilkins map of the moon, on the south shore of the Mare Nubium. Mr. Chap-
man regards his sketch as an accurate representation of the features for 
shape, position, and shading; but the inferior seeing concealed the finest 
detail. Note the six low, rounded domes, five on the floor and one out-
side. These domes are not new "discoveries," though observers disagree 
considerably on their numbers and positions; but their existence was not 
known to the observer when he made his drawing. 

Ling. Mr. Prank Vaughn of Madison, Wisconsin, supplies the folow-
ing notei—WEWut this ever-interesting feature and its morning shadows "On 
January 24, 1956, I made this observation with a 10-inch reflector at co-
longitude 45°9 in fair to. good seeing. 'At intervals a somewhat crescentic 
shadow stands out beautifully, despite the high solar lighting. The east 
inner wall is brilliant, and its outline is clearly seen at intervals. 

"On April 23, 1956, I made these notes with a 10-inch reflector, 
see also Figure 37.  'There is a definite though very narrow (N.-S.) shad-
ow from the high west wall of the craterlet. Noon on Linn is only about 
32 hours away so that this peak must be nearly vertical on the east side, 
as I have suspected before. 

"I have observed Linn many times since 1940 under fair to excel-
lent conditions.. The craterlet seems to me to consist of a very small de-
pression (about 1.5 miles diameter) with a steep, clifflike west promon-
tory, the whole situated within a larger shallow crater (about 4  miles in 
diameter). The above details in general can be seen under good conditions 
in a telescope of moderate size, perhaps 6 inches of aperture or above. 
Needless to say, the high-sun west wall shadow requires considerable mag-
nification. 

"Some earlier observers have seen Linn when very near the sunrise 
terminator as a low mound with a small craterlet centered on it. I believe 
this may well be a misidentification with craterlet B (Goodacre-Wilkins) 
which is well positioned on the Goodacre 1931 chart, but poorly on Wilkins' 
large map. This mounded craterlet lies near Linne to the northwest and is 
a much more conspicuous object than Linng itself at this colongitude, which 
shows itself merely by the tiny shadow of the high portion (remnant?) of 
the west wall. See Figure 38. One has in fact to do a little work to be 
sure of identification at this time. A few hours later the characteristic 
white spot is visible, and identification easy. The approximate scale of 
miles on Figure 38 will indicate the delicacy of the object thus close to 
the morning terminator." 

The Editor can confirm that the morning shadow in the west part 
of the Linng craterlet remains visible under surprisingly high solar il-
lumination. The latest colongitude at which he ever saw it was 59?0 on 
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FIGURE 37. Lunar Crater Linng. 
Frank R. Vaughn. 10-in, reflector. 
350X. April 23, 1956. 4h 40m, U.T. 
Seeing 4-6. Transparency 3.5. 
Colongitude 6294. 

FIGURE 36. Lunar Crater Capuanus. 
Clark Chapman. 10-inch reflector. 260X. 
November 11, 1959.  lh 30m , U.T. 
Seeing i-4, usually near 4, on a scale 
of 0 to 10. 
Transparency 3 on a scale of 0 to 5. 
Colongitude - 35°6. 

FIGURE 38. Lunar Crater Linni. 
Frank R. Vaughn. 
8-inch reflector. 500%. 
February 4, 1960. 1h 0m, U.T. 
Seeing 4-8. 
Colongitude 34991. 

FIGURE 40. Lunar Crater Cassini. 
Ernst E. Both. 
January 6, 1960. 23h 15a, U.T. 
8-inch refr. 175%9 375%, 500X. 
Observing conditions very fa-
vorable: Colongitude 7°7. 
Drawing incomplete, intended 
chiefly to show clefts west and 
south of Cassini A. 
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FIGURE 39. 
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June 26, 1942, using an 18-inch refractor in good seeing. The Editor, how-
ever, in this observation and some others with the 18-inch refractor sub-
sequent to colongitude 41°  did not feel entirely certain that the apparent 
shadow was black enough to be genuine shadow. 

Solar Eclipse of October 2, 1959. Several of our members saw this 
phenomenon as a partial eclipse. Carlos E. Rost at Santurce, Puerto Rico, 
made a careful series of sketches over a period of almost an hour; and 
R. M. Baum at Chester, England, has made a drawing of the appearance at 
maximum eclipse for his station. 

Posidonius. Mr. Alika Herring has contributed the drawing of this 
ring-plain here reproduced as Figure 39 and the following discussion: 

"The appearance of lunar detail at any one time is largely depen-
dent on the conditions of illumination which may prevail at the moment, and 
as a consequence may be greatly altered or modified by subsequent changes 
in angle or direction. For this reason it is sometimes unwise to form 
positive conclusions as to the exact nature of certain details which may 
be based on a single observation. A good example of why this is so may be 
found in the accompanying drawing of Posidonius. Attention is directed to 
the white streak which originates at the end of the ridge in the southern 
part of the floor and extends to near the center of the crater. At the 
time this drawing was made this feature appeared to me only as a white 
streak and nothing else, with no hint or indication of any possible eleva-
tion one way or another. Yet on a subsequent occasion, under a grazing 
angle of sunset illumination, I distinctly saw a low ridge which lay coin-
cident with the position of this streak. To further compound the problem, 
the Wilkins map shows a cleft in the very same position! 

"I have never seen this cleft so I cannot statc just what relation-
ship it may have with the ridge and/or the light streak. The true nature 
of the details in this area is therefore somewhat obscure, and further ob-
servations are obviously going to be necessary to clarify the situation. 
I would therefore be happy to hear from other observers who may in the fu-
ture make observations that might contribute to a solution to the problem. 
Apertures of 8 inches or more would probably be necessary for the most ef-
fective results, and detailed sketches made therewith would be of the ut-
most value. 

"The short cleft entering the interior from the south rim is 'new' 
to me in the sense that it is not shown on any of the lunar maps I have 
available. During a later observation, also made under low sunset illumi-
nation and exceptionally good seeing conditions, I was able to resolve 
this cleft into a chain of very minute craterlets." 

Clefts in Cassini. Dr. Ernst E. Both has contributed the following 
notes, which should be read in conjunction with Figure 40 on page 61: 
"In 1958 Alika K. Herring drew attention to two 'conspicuous clefts lying 
west and south' of Cassini A, and he indicated the apparent lack of refer-
ences to these clefts in the standard literature (The Strolling Astronomer, 
vol. 12, nos. 10-12, Oct.-Dec., 1958, cover picturend pp. 154-155). On 
January 6, 1960, while mapping some detail east of Triesnecker, I chanced 
to look at Cassini and was immediately aware of the clefts mentioned and 
drawn by Herring. At that time I vaguely remembered Herring's observations 
and I observed, therefore, the ring-plain very carefully for about 30 min-
utes. After I was satisfied with what I had seen, I made the sketch pub-
lished here, observing conditions having been very favorable that night: 
seeing 2-3, transparency 2 (on a scale of 1-5, with 1 representing very 
clear skies). In addition to the clefts shown by Herring, I also observed 
two connected with them but cutting through the ridges west of Cassini A 
in a NrS.direction. Unfortunately I had to leave the telescope and was not 
able to make a 'finished' drawing. 

"Later that night I looked up Herring's drawing and notes, and also 
searched through the literature available to me, with the following results 
Herring's more northerly cleft is shown on a drawing by G. P. B. Hallowes, 
dated March 23, 1915 (7th Lunar Report, B.A.A. Memoirs, vol. 20, pt. 3, 191: 
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FIGURE 41. Mount 
Lassen, California 
Amateur Astronomers 
at Red Bluff, Cali-
fornia. Left to right: 
Art Goodwin and small 
daughter; Myral Peter-
son, president; Fred 
Vyburn, secretary; and 
Robert Minch. Tele-
scopes are 3-inch re-
fractor (right), 4-inch 
Unitron refractor (cen-
ter), and 8-inch Vaughn 
reflector (left). 
There are 27 members 
altogether. 

FIGURE 42. Tsuneo 
Saheki delivering paper 
on Martian nomenclature 
to meeting of Oriental. 
Astronomical Association 
at Kobe, Japan, on 
August 23, 1959. Mr. 
Saheki is Director of 
the Mars Section of the 
0.A:A. Photograph by 
Takeshi Sato. 

 

 

FIGURE 43. Takeshi Sato speak-
ing about Jupiter to meeting of 
Oriental Astronomical Associa-
tion at Kobe, Japan, on August 
23, 1959. Photograph by a friend 
of Mr. Sato's. 
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plate VII), while the clefts running N-S. 
seem to have been observed by J. N. Krieger 
in 1898. The latter observation is mentions 
by Koenig in his edition of Krieger's work: 
'1Two of these valleys [i.e. the valleys run-
ning N.-S. between the ridges west of Cas-
sini Al, that between 19 and 20, and that 
situated between 20 and 21 (the numbers ev-
idently refer to the ridges mentioned) ap-
peared on January 12, 1898, as deeply cut 
by clefts, which were parallel to one anothe 
and were bent in the same direction in the 
center of their short course' (R. Koenig, 
ed., JOH. NEP. KRIEGERS MONDATLAS, vol. I, 
1912, p. 363). Unfortunately Koenig did 
not publish the drawing he mentions so that 
it is difficult to decide whether the bend 
refers to Herring's clefts. 

0The story of the Cassini clefts in-
dicates two very real needs of observational 
selenography: (1) the great importance of 
confirmatory observations, and (2) the need 
for an extensive and critical bibliography 
of lunar features (on the latter the remarks 
of Dr. J. Ashbrook in,  az & Telescope, vol. 

FIGURE 44; Lunar Mountain XV, no. 6, April, 193, p. 265, ought to be 
Piton. 	 read with care)." 
Leif J. Robinson. 
10-inch refl. 420X. 	 Piton. Mr. Leif J. Robinson of Tor- 
March 6, 1960. 4h 43m, U.T. rance, California, has contributed the draw 
Seeing 4-6. Transparency 3 ing of this mountain here published as Fig- 
(variable cirrus). 	 ure 44. Piton lies near the northwest shor 
Colongitude = 892. 	 of Mare Imbrium and is on Section XV of the 

Wilkins map of the moon. Mr. Robinson re- 
marks: "Wilkins states in his book The 
Moon that Martz believed he saw a bright 

streak running from the north base of the mountain. In seeing 6 on the 
usual scale and with fair transparency this streak was found to be a very 
fine cleft. It was very easy to observe even when the seeing became as 
poor as 4, but I doubt that it would remain visible for much more than one 
or two hours--the shadow in this cleft was a mere hairline and almost like 
the Martian 'canals.'" We invite our readers to try to confirm this fea-
ture; a moderate aperture of 8 inches or more and good seeing will pre-
sumably be necessary. 

Total Lunar Eclipse on March 13, 1960. We invite attention to the 
two photographs of this event by Mr. Carlos E. Rost on the front outside 
cover. They are among the best prints of several dozen exposures made by 
Mr. Rost during the eclipse. Bad weather was evidently widespread in the 
United States on March 13; and we have received only about a dozen obser-
vational reports, many of them lists of umbral contact times with small 
telescopes. These reports will be discussed in a future issue. 

Impact of Lunik II on September 13, 1959. We have several times i-
recent issues spoken of apparent observations or attempted observations of 
the impact of Lunik II on the lunar surface on Sept. 13, 1959. The best 
evidence for an actual observation of this impact known to us is the remari-
ably concordant and quite independent observations by Wilkins and Moore, 
p. 32 of our Jan.-Feb., 1960, issue. On Jan. 24, 1960, Mr. John D. Best-
wick, the Secretary of the Lunar Section of the British Astronomical Asso-
ciation, wrote in part as follows: "We had a few dubious lunar impact 
sightings, but nothing really certain apart from the ones by Wilkins and 
Moore. I was observing at the time, but I cannot say that I saw a flash; 
I suspect that I found the remains of an impact cloud. Several other peo-
ple seem to have seen a cloud; but they disagree as to the exact spot, 
within a few hundred miles or so!" Mr. Bestwick's telescope was presum-
ably a 12-inch reflector. Lunar Missile Survey observers should note the 
great difficulty of seeing such impacts on the sunlit moon with even 12 in-
ches of aperture. 
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Feature 	 Budine 	Pepernik 	 Reese  
I. 	C. 	I. 	C. 	I. 	C. 

SEBn 	 2.7 R-Br 2.8 R-Br 2.4 R 
EB 	 4.0 G 	--- ---- 3.9 Br 
NEB 	 2.3 R-Br 2.4 R-Br 2.3 R-Br 
NNTB 	 3.0 G 	3.0 G 	3.1 G 
NNNTB 	 3.7 G 	3.7 G 	3.8 G 
STeZ 	 7.0 W 	7.3 W 	7.0 W 
STrZ 	 6.1 0 	6.2 0 	5.8 Oc 
SEB Z 	 4.4 	R 	5.3 	0 	4.3 	Oc 
EZ 	 6.0 0 	5.5 0 	5.5 0 
NTrZ - NTeZ 	8.0 	W 	8.0 	W 	8.0 	W 
SPR 	 4.9 G 	4.2 G 	--- -- 
NPR 	 4.0 G 	3.5 G 
RSH 	 7.0 W 	7.3 W 

The abbreviations and numbers used in this table are explained in 
The Strolling Astronomer, Volume 13, p. 104 (September-October, 1959). 

AN ANALYSIS OF DR. LUGOI S "THE CAPTURE OF THE MOON"  

By: Robert M. Adams 

In reference to Dr. Francisco Aniceto Lugo's article in The 
Strolling Astronomer, Vol. 13, Nos. 11-12, Nov.-Dec., 1959, it sE1d 
be pointed out that many of his statements are open to scientific criti-
cism, although it is not to be denied that the use of imagination and 
conjecture has its very valuable place in scientific progress. 

The theory that the planets were built up as a result of an ac-
cretion of primeval debris is perhaps currently the most acceptable con-
cept of the origin of planets. However, if this theory is accepted, it 
does not then follow that the moon was "much softer than the earth." Rath-
er, according to A. C. B. Lovell (The Individual and the Universe, p. 36, 
Harper Bros., 1959) and others, high temperatures were restricted to the 
deep interiors because of pressure. The pits, craters, and dark compara-
tively level areas or "seas" on the moon are then interpreted as the re-
sult of numerous meteoritic impacts, which occurred a long time ago for 
the most part, when there was far more large debris in the Solar System. 
The dark areas are the result of impacts by large meteorites whose masses 
were made molten and spewed themselves over the surface due to the ter-
rific forces involved. 

I am afraid there is little merit in H..T. Wilkins' work used by 
Dr. Lugo as the basis for his article. As to the theory of the capture 
of the moon at a comparatively recent date, I do not think we can rely on 
primitive myth, tale, or legend--however similar these may be from tribe 
to tribe--to account for the phenomenon. 

As a anthropologist I should like to point out that changes in our 
knowledge of the dating of early deposits containing implements and the 
theories about the cradle of civilization are not too different than they 
were 30 or 40 years ago. Science is necessarily slow-footed and extremely 
careful. It is spectacular to say that there were many civilizations some 
12,000,000 years ago, but such statements are entirely conjectural. The 
classic dates of the Pleistocene worked out for the Alps and the terraces 
of the Somme and Seine rivers still hold--with the bare possibility of a 
million or two years of greater spread. Dr. Lugo mentions John Hurzeler 
and his researches. It is too early to comment much, but certainly there 
is no evidence whatsoever that there were civilizations 11,975,000 years 
ago. No scientific publication has yet reached the public (see Saturday  
Evening Post, Feb. 13, 1960, "And Now The Abominable Coalman"). The I-
talian lignite beds in which the bone remains (Oreopithicus) were found 
(an anthropomorphic creature showing manlike tendencies) can accumulate 
very rapidly under ideal conditions, and very possibly they may be cor-
related with the classical studies of the Alps and the Pleistocene terraces 
of France. Incidentally, no cultural materials have been found. 
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I am not trying to throw cold water on scientific theory. Progress 
is our knowledge of proximal astronomical, geological, and archaeological 
events is necessarily very slow, painstaking, and cautious. Deep deposits 
of recently formed peat and lignite in which remains of plants and bones 
are found are difficult to explore, and hermetically sealed limestone de-
posits which preserve bones are rare. Besides, there is a lot more money 
being expended on astronomy and so-called space age studies than on the 
exploration of relatively recent geological deposits (up to at least 20 
million years ago). Every time unauthorized "treasure hunters" dig they 
destroy the associated and rare evidence, and this loss goes on all the 
time. The carbon dating methods are limited to about 25,000 years so that 
the piecing together of the jig saw puzzle of events within even the last 
100,000 years will be a long and tedious process. Still, we must keep an 
open mind. I recall the day when it would have been unheard of to say 
that man lived in Missouri and Illinois more than 2 or 3 thousand years 
ago. Now, thanks to carbon dating, man goes back 10 thousand years in the 
Mississippi Valley, and the cave shelter deposits from which the human 
artifacts were taken (Modoc Rock Shelter, Illinois State Museum, 1956) 
have near duplications from a similar cave shelter across the Mississippi 
("Archaeological Investigations in Jefferson County, Missouri," Transac-
tions Academy of Science of St. Louis, Vol. XXX, No. 5, by Robert McCor-
MITE-Adams). There is a strong implication that a geological event took 
place some 10,000 years ago: that either the post-glacial waters cleaned 
out previous deposits shortly before man arrived or else that the cave 
shelters themselves were formed at that time. Even so man's early cul-
tural development still lies within a reasonable period of time--certainly 
not 12,000,000 years ago. The famed Chellean and Clactonian implements 
from the terraces of Europe are within 100,000 to 1,000,000 years ago. 
Statements about civilizations that existed 12 million years ago simply 
cannot be proved any more than the existence of the highly legendary Is-
lands of MU and ATLANTIS. 

Dr. Lugo is very hopeful that the Americas will prove to be a cra-
dle of civilization as indeed Middle and South America were, but there is 
no good evidence at present to push back man's arrival to a very early date. 
Now with the government spending large sums of money on listening for in-
telligent signals from planets in the proximity of the stars within 16 
light years away (National Radio Astronomy Observatory Project OZMA), per-
haps we can spend money in getting down to those deep deposits in Italy 
or perhaps even in looking for remnants of "space ships" in really ancient 
stratigraphic layers--or are we all "crying for the moon"? 

CONCERNING THE METHODS AND GOALS OF THE A.L.P.O.  

By: Leif J. Robinson 

In the Sept.-Oct., 1959, number of The Strolling Astronomer there 
appeared the statement, in a postscript to Mr. Herring's article, that 
...yet we also feel that professional astronomers should encourage spe-
cial lunar and planetary studies by advanced amateurs like Mr. Herring and 
others of similar demonstrated ability.” In general the following is a 
resume of my observations of the usefulness and quality of amateur endea-
vors in the fields of lunar and planetary observation. 

Having been associated in an executive capacity for several years 
with one of the largest amateur astronomical associations in the United 
States, I have been in a position to study not only amateur astronomy but 
amateur astronomers as well. Following in this line I have found that 
novice amateurs, in many cases, tend to become cursory in the accuracy of 
their observations made at the telescope--either reporting more than is 
seen, due to false interpretation of difficult-to-see markings, or deliber-
ately "doctoring" their reports to conform to that which was seen by "him" 
(an observer of fifteen years experience). Both effects are born out of 
conscious or unconscious frustration caused by the natural lack of initial  
ability. 
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But the seasoned observers are not free of sin either. Is it not 
more romantic to make a fine lunar or planetary drawing than to make a 
transit observation which will appear only in tabular form? Do not get 
the impression that I am saying that lunar or planetary drawings are not 
useful. I am only pointing to the fact that observers are applying them-
selves in a single direction only. In other words, which is more impor-
tant--seeing the smallest details at the threshold of resolution with the 
necessary corresponding loss of accuracy or observing the larger details 
(with auxiliary equipment if necessary) for great accuracy? I believe 
that I shall find no objection in assuming that accuracy of both position 
and form is of paramount importance. Let me recapitulate: on the one 
hand we have the novice observers, without experience, and a tendency to-
wards sensationalism; on the other, experienced observers who are, to a 
great extent, inefficiently using their observing hours. 

It is my belief that the summation of objections enclosed in the 
final statement in the above paragraph is also a summation of the basic 
objections carried by the professional astronomer and causing his nega-
tive viewpoint towards the American amateur astronomer and his endeavors 
in the field of planetary and lunar observing. A moment's reflection will 
show that the European observers, in general, follow an observing program 
quite different from our own--emphasis being placed on the numerical side 
of amateur astronomy. It is this difference--numerical vs. pictorial--
which, in my opinion, is the cause of the negative attitude the American 
professional has regarding the American amateur. This attitude is most 
regrettable, for due to the careless majority the deserving minority must 
do without--this is indeed a sad condition. In the following paragraphs 
I shall attempt to bring out some possible solutions to this problem. 

The first and most obvious answer would be to use only the obser-
vations of the most competent observers. A major drawback here is that 
there are not enough competent observers to follow all the projects car-
ried on by the A.L.P.O. To solve this dilemma we must create observers to 
fill the gaps. But how does one find and prove that an observer is com-
petent? The A.A.V.S.O. indirectly solved this problem (I am referring to 
their Solar Section) without intending to do so. I shall explain. In or-
der for a person to join this Section he must serve one year "apprentice-
ship." This year is used to determine his "k" factor. This "k" is nec-
essary for the reduction of his sunspot counts to a common ground. In the 
course of this year of "apprenticeship" the observer gains facility in ob-
serving, in the use of his telescope, in the grouping of sunspots, etc. 
The net result is that at the end of this year the A.A.V.S.O. has a com-
petent observer. I see no reason why the A.L.P.O. could not initiate a 
similar program. 

Secondly, the seasoned observers should spend more time with such 
instruments as micrometers, photometers, and cameras. I am sure that the 
accurate mapping of a lunar crater with a micrometer as a guide would be a 
contribution a hundredfold greater than a very "pretty" picture of the 
same object! One might say that the average amateur does not have such 
equipment--but could this not be changed? I am quite sure that a rather 
professional micrometer can be constructed for less than $50.00—and what 
amateur has not spent that amount on the telescope in the first place? 
Let us not buy the car and refuse to buy tires for it. As a point in fact, 
I know an advanced amateur, who is well known to all the readers of this 
letter, who constructed a micrometer for 0.50—this micrometer is accurate 
to 4% on the lunar surface. I am sure that if the professional astronomer 
were able to see the amateurs working with this somewhat crude equipment, 
but obtaining useable results, he would be more inclined to offer his as-
sistance to these dedicated persons. 

Thirdly, standard forms should be made mandatory to prevent the 
possible omission of important data. No observation should be considered 
unless it is in this form. Also, the publication of doubtful or uncon-
firmed observations should be halted--observing detail on Uranus with a 
three-inch telescope fs an awful lot to ask of such a small instrument. 

Lastly, definite projects might be established to assure the con-
tinual patrol of all important objects. No major event should go unmea-
sured or un-photographed. 
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The above are only a few suggestions which, if followed out, would 
lead to the acknowledgement of the amateur astronomer. The A.L.P.O. is a 
fine organization which is in capable hands; however, it must have a for-
mat resulting in useful work by competent observers. When the above is 
accomplished, I feel that the professional has no alternative but to rec-
ognize the fine work that the A.L.P.O. is capable of doing. 

Postscript by Editor. The article above is actually a letter 
written to the Editor by Mr. Robinson on December 3, 1959. Mr. Robinson 
is Vice President of the Los Angeles Astronomical Society. His address 
is 1411 Amapola St., Torrance, Calif. 

Mr. Robinson's discussion will have served its purpose very well 
if it stimulates some real thought among our members on the general sub-
ject treated. It is possible, of course, to react emotionally to such 
arguments. Thus one might say that professional astronomers are hardly 
planetary experts when they identify, as they sometimes do, the Crape 
Band on Saturn as the shadow of the rings for visitors to the observatory; 
and at least one properly highly-regarded professional does or did follow 
the curiously amateurish practice of identifying cloudy regions on Mars 
without computing the central meridian of longitude. We shall do much 
better, however, to think positively. For example, how may new observers 
of the moon and the planets be trained to become competent? What con-
crete procedures do we need to achieve a complete patrol of the moon and 
the bright planets? What sorts of controls will help us to recognize 
spurious markings on drawings? Incidentally, standard forms are in use 
already by the Jupiter Section and are being considered by some other 
Sections. 

We should welcome helpful ideas and comments from our members. 

PROJECT PERSEIDS 

By: J. C. Marsh 

Due to the Moon's apparent position near to that of the Sun and 
to the fact that the constellation Perseus is circumpolar in Great Brit-
ain and therefore observable all the year round, the Perseid Meteor Shower 
was particularly favorable in 1959. As the shower also coincided with the 
summer holidays, some members of the Croydon Group of the Junior Astronom-
ical Society of Great Britain decided to organize an ambitious survey of 
the 1959 shower. The senior organizer of this project, George Teideman, 
contacted the Leeds and Burnley Groups of the J.A.S. and invited them to 
cooperate with the Croydon Group's activities, while the writer asked the 
National Capital Junior Astronomers of Washington, D. C., whether they 
would like to participate; all three groups did. 

The Perseid Meteor Shower usually commences slowly and gradually 
increases in intensity to maximum; then after a fairly broad peak a rapid 
decline is observed until, three days after maximum, the shower is barely 
in evidence. On the assumption that the shower would follow its normal 
pattern of activity the Croydon Group decided to carry out their observa-
tional work from a spot situated some 2i miles S.E. of Croydon: Shirley 
Hills. During the week ending before predicted maximum activity (August 
12) it was decided to organize a scientific expedition, come-camping hol-
iday, to a remote site situated near the village of Stapelfield in the 
County of Sussex, England. At Stapelfield the observers would be well 
away from all the industrial haze and artificial lighting effects of the 
town, and the conditions for observing meteors would therefore be ideal. 

Although the weather was not too cooperative, at first, all went 
according to plan. Observations started on the night of July 26 and con-
tinued for 22 days. The program was extended for three days owing to the 
fact that the maximum activity of the shower unexpectedly occurred late 
(August 15: zenith hourly rate=27 between 01.00 - 02.00 hrs. and 36 after 
02.00 hrs., G.M.T.). 
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Photographic observations were attempted but without success. 
Visual observations, however, were more successful; 172 meteors were re-
corded in this country, of which 131 have since been classified as Perseids. 
(At the time of writing, American observations are still arriving and have 
not yet been analysed.) It should be mentioned at this point that dur-
ing the period of maximum activity (predicted) only 17 Perseid meteors 
were recorded by 5 observers. 

Our own observers taking part in the project carried out the fol-
lowing classification of observational data: 

1) The number of meteors appearing in a given area of the sky in 
a given time. 

2) The identification, where possible, of the radiant to which 
each meteor belonged. 

3) The time of the appearance of each meteor observed. 

4) The position of each meteor path observed in the sky, given in 
relation to the stars or to the horizon system of coordinates. 

5) The average apparent stellar magnitude of each meteor observed. 

6) The duration of each meteor observed for a given length of path-
or the average angular velocity. 

7) Any marked colors of meteors which were observed. 

8) Notes with regard to the decrease of luminosity in the train of 
flight. 

9) Any observed division of the meteor into two or more parts. 

10) Any other unusual features observed. 

Practical meteor observation, requiring as it does little or no 
expensive equipment, is undoubtedly the ideal field for the serious ama-
teur astronomer. Because of the very nature of the problem, however, uni-
formity is often lacking in the methods of recording meteors or of plan-
ning such astronomical programs as "Project Perseids." In the future, it 
is certainly hoped that many more such projects will be organized. 

Note. This article was communicated by Mr. Patrick Moore, the 
English lunar and planetary observer and author. 

JUPITER, SOLAR INDUCED CHANGES 

By: Elmer J. Reese 

The writer has spent quite a few hours testing some apparent pe-
riodic variations in the color and intensity of Jupiter's Equatorial Zone, 
South Equatorial Belt, and North Equatorial Belt. He was trying to find 
a relation between the color and brightness of these regions on the one 
hand, and the position of the planet in its orbit and the sunspot cycle 
on the other. Observational data were available for 99 apparitions from 
1836 to 1959. 

To facilitate the investigation, numbers were substituted for cer-
tain words used by observers in describing the color and brightness of the 
various Jovian features. When the mean color and intensity values for 
those years when Jupiter was near perihelion (or a particular season or 
phase in the sunspot cycle) are compared with the mean values for those 
years when the planet was near aphelion (or an opposite season or phase), 
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While no useful scientific results were obtained because of the 
clouds, the breaks were sufficient to prove that the equipment did work 
as planned. Plans are now being made for the future. The U. W. team will 
probably travel to the Italian Riviera for the eclipse of 1961, and the 
HAO-Sac Peak group may travel to the South Pacific for the eclipse of 
1962. After two failures because of clouds, let's hope that they have a 
little better luck on these trips! 

The NAS hopes to continue this project in the future. I, for one, 
hope that they do. They gave me, a seventeen year old amateur contemplat-
ing a career in science, a wonderful opportunity to view the field. I 
hope that others can have such an experience. 

A GEOLOGICAL INTERPRETATION OF THE LUNAR SURFACE 

By: S. Miyamoto 
Kwasan Observatory, University of Kyoto, Japan 

Abstract 

The origin of the lunar maria is here ascribed to the differentia-
tion of the light colored and light weight silicic mass from the dark and 
heavy basaltic mass, as in our earth. This hypothesis is compared with the 
current idea that the maria were formed by lava inundation following sub-
sidence. Difficulties proposed up to the present are discussed, and an in-
terpretation of the surface features is made based upon the differentiation 
hypothesis. The explosive nature of silicic masses and the fluidity of 
quiescent basaltic masses give rise to different aspects on the lunar con-
tinents and maria. 

Introduction and Basic Hypothesis. A characteristic feature of the 
lunar surface is the crowd of ringed structures covering the brighter part 
of the lunar surface and the great expanses of dark plains. As is well 
known, hypotheses have been put forward relating to the origin of these 
surface features. The meteorite theory was propounded by F. Gruithuisen 
and was recently extended by R. B. Baldwin.1  This theory ascribes the or-
igin of the so-called lunar craters to the bombardment of meteorites. In 
particular, Baldwin considers maria as the largest craters, which were pro-
duced by the impact of gigantic meteorites. He showed that the kinetic 
energy of impact is sufficient for the melting and spreading of the meteo-
rite, resulting in the formation of maria. One of the unfavorable points 
for the impact hypothesis is the fact that the distribution of the numer-
ous craters is far from random. 

The volcanic origin of the craters is supported by many authors. 
According to this theory, lunar craters and walled plains correspond to 
terrestrial volcanoes, in spite of the different environments, since the 
lunar craters were formed during the course of the solidification of the 
moon's crust. With this theory, the maria were produced by an immense out-
flow of lava, which flooded and destroyed the pre-existing craters, and 
later solidified, forming a nearly level surface by cooling.2'3 

Although the two hypotheses mentioned above are mutually exclusive, 
some authors invite meteoritic impact as a trigger for volcanic activities,2  
especially for some kind of "explosion craters." The volcanic theory seems 
most promising, but it is at present far from satisfactory with respect to 
the interpretation of the great variety of surface features. 

In this paper, we try to give a geological interpretation of the 
surface features based on the idea that a differentiation of siliceous and 
basaltic substances took place in the lunar crustal zone, as on our earth, 
and that the lunar maria are basaltic matter corresponding to our ocean 
basins, and the bright regions to our continental masses. The idea is not 
new. In fact, R. Henseling5 in 1927 put forward this hypothesis. However, 
the recent trend is to assume dark basaltic lava outflows over the under- 
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lying light colored crust for the formation of maria, as is suggested obser-
vationally by the presence of bright craterlets and isolated mountains in 
the maria. J. F. Spurr3 published an important geological investigation, 
in which he assumed a differentiation of the silicic crust from the basic 
layer. He identified the former with the ancient crust, which he supposed 
to cover the entire surface. He considered, then, that the maria were 
produced as the result of collapse of giant domes of the original crust 
after the release of inflating gases. Subsidence of the crust and the 
flood of basic magma over it formed the dark expanse of the maria. 

Our hypothesis identifies the differentiated silicic "blocks" as 
the continents. This concept leads to another and natural explanation of 
the origin of the maria and some aspects of the surface features, such as 
the crowding of craters and walled plains on the continental silicic masses 
and the scattered distribution of "ghost craters" and isolated "explosion 
craterlets" in the maria. 

Origin of Maria and Continents. Near the surface of the earth, the 
bright colored and light weighted siliceous mass differentiates from, and 
floats above, the dark and heavy basic mass. The latter forms the ocean 
basin, and the former the continental mass blocks. Although the earth's 
crust is rigid in the ordinary sense, it behaves as a plastic in masses of 
continental dimensions and on a geological time scale. According to the 
principle of isostasy, the continental mass is thick beneath the high moun-
tain ranges but, it is estimated, by not more than a few tens of kilometers. 
Under the basaltic layer, the andesitic mantle is believed to extend to 
great depth. Lava wells up through fracture systems from these layers. 
Earthquake records show that the andesite comes from the deepest layers, 
and the basalt rises from shallower layers. 

Inspection of the lunar surface suggests that the differentiation 
of silicic and basaltic masses took place as on our earth. However, owing 
to the weakness of lunar gravitation and rapid cooling, the differentiation 
may not be so complete on the moon. Where the thickness of the continental 
silicic mass is not large, a bright silicic film may brush over the basic 
dark layer in some districts; or in others, silicic mass blocks may be dot-
ted like an isolated island or chain of islands blown together to an inter-
cellular corner by convection currents in the basaltic magma. Meanwhile, 
a weak point of the continental crust may be pushed apart by the underly-
ing dark basic magma, which then exposes itself as a walled plain with a 
dark floor, or as a smaller mare with a circular boundary, such as Mare 
Crisium. 

One of the_most impressive features in the maria is the so-called 
"ghost craters" 	buried craters" and craters with partly destroyed walls. 
These objects strongly suggest the current idea that the maria were formed 
by subsidence followed by a great inundation of molten lava. However, 
close examination of the lunar surface shows immediately that there are 
great varieties among; "ghost craters " Some of them have light colored 
and sharp walls, while others have dark and low walls. In terms of the 
differentiation hypothesis, large ghost craters with low and dark walls 
were formed in the fluidal basic crust, and brighter objects were mostly 
products of silicic islands. More detailed considerations will be found 
in due course. 

With respect to the current theory, a difficulty may be pointed 
out. In and around Mare Nubium, there are abundant ruined rings and ghost 
craters, and they suggest strongly that these areas were once invaded by 
a lava flow. Palus Epidemiarum is separated on the west from Mare Nubium 
by the long rampart extending from Cichus northward through Mercator and 
Campanus to Hippalus. The only possible strait of lava flow is that from 
the southwestern border of Mare Humorum. But this strait is brighter in 
color than the Palus, and it seems difficult to suppose it was once the 
actual path of dark lava flow. On the other hand, no sign of a lava source 
is seen inside the Palus. The floor of this Palus is rather smooth, and 
no wrinkle ridges suggesting the direction of lava flow are seen. Capua-
nus, situated on the southern shore of this Palus, has a dark floor. Its 
darkness is comparable with that of the Palus. However, the wall of Capua-
nus is complete, except for craterlets on the north, so that it is difficult 
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to consider that molten lava intruded there. Throughout the lunar surface, 
craters with dark floors are all located along the shore lines and none in 
the middle of the continents. These facts seem difficult to account for 
with the current theory. 

By the way, Palus Epidemiarum provides us with an interesting top- 
ic 	A long cleft runs from the north wall of Capuanus westwards. It dis- 
appears where it meets the mountain range connecting Cichus with Mercator 
but reappears in the Mare Nubium and reaches Hesiodus. The cleft might 
have originated when the basaltic basin was in a plastic state. However, 
the silicic mountain range, floating on the basin, remained unaffected. 
The behavior of this cleft seems to favor the differentiation hypothesis. 

Our hypothesis is to suppose that the lunar maria are basaltic 
and correspond to our ocean basins. However, this does not imply that the 
maria were once covered with water. Rather they may have been oceans with-
out water ever since the birth of the moon. 

Walled Plains and Craters. Besides the smallness of surface grav-
ity and the extreme tenuity of the atmosphere even at the earliest period, 
the lunar geology is fundamentally different from ours, as has been em-
phasized by J. E. Spurr, in that her surface features were formed during 
the course of the solidification of her crust. On our earth, such earliest 
features have long since been lost in the geological past by the ceaseless 
action of erosion and violent crustal movements. The terrestrial volcanic 
activity of today is the outflow of magma through the fissures of solid 
crust, and in this respect our volcanoes are by no means the exact counter-
part of lunar craters. 

Plato is walled plain with a dark and smooth floor. It is a gi-
ant as a crater, but merely a dwarf among maria. In fact, its dimensions 

much smaller than those of the circular maria, such as Mare Crisium 
and Mare Humorum. 	view of our hypothesis, Plato should be grouped with 
the maria because of its dark basaltic floor. When the lunar surface was 
still in a semi-molten state, convection cells in the underlying basaltic 
layer in some districts might have broken off and drifted away from the 
overlying silicic crust and exposed themselves. Such an event would take 
place where the crust is not too thick, henceforth near the shore lines. 

The circular form and lofty cliffs along the shore line of Mare 
Crisium may be accounted for by the same process, provided that the silicic 
layer was moderately thick in that district. On the other hand, Mare Humo-
rum without scarps may be an example of a thin silicic crust. 

Goclenius, Magelhaens, and many other objects on the northern bor-
der of Mare Foecunditatis are smaller than Plato; but they also show dark 
floors under a high sun. The continental crust is not thick in this dis-
trict, and a basaltic layer might have exposed itself more frequently. Be-
sides the circular formations mentioned above, we find dark but irregular 
patches in the same district. This area may be called "marshy." 

Walled plains and many other lunar craters are by no means explosive. 
In fact, there would be no explosions while the crust is still in a fluidal 
condition. A violent explosion takes place only after the crust has solid-
ified and enormous pressure has accumulated within it by some agency. 

At the earliest stage of crustal solidification, local irregularity 
in the cooling process might have taken place. As is well known, the melt-
ing point of magma is greatly reduced by the water content. A spot with a 
high volatile constituent would have remained in a fluidal condition down 
to a comparatively later epoch and, after subsidence, would fossilize fin-
ally as vertical cavities or crater-pits. The importance of the role of 
volatile constituents for crater formation should be emphasized in view of 
the rich cosmical abundance of light elements. We find typical pits of 
this type in the extensive continents in the southwestern quarter of the 
moon. Crater-pits thus formed would naturally take a circular form, but 
they may often be affected by the mesh of cleft systems in the surround-
ing crust and thus might acquire a polygonal appearance. As polygonal 
craters are so common on the lunar surface some authors choose to speak 
of "graben craters." 
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Terrestrial counterparts of lunar craters may thus be sought for 
in some kind of caldera with the character of graben rather than of vol-
canoes, namely, the caldera with very large conduits comparable in dimen-
sions with the outer walls. On the moon, these collapse calderas with 
very large conduits seem common, and those like Wargentin with its ele-
vated floor are exceptional. 

Walled plains with light colored floors, such as Clavius, may be-
long to these collapse caldera, produced in the continental thick crust. 
Complex terraces seen on the inner walls of some craters may be the foot-
prints of successive steps of floor depressions. It must be noted, how-
ever, that lunar craters are not necessarily equipped with central mounds 
or craterlets 	These are of secondary importance 	Even for those which 
have central volcanoes, such is not the generating power of the crater 
formation. 

The dominant feature of the lunar landscape is the craters and not 
the mountain ranges, contrary to our earth. There seems to have been no 
real orogeny on the moon. We have mentioned the lofty mountain ranges 
surrounding Mare Crisium. Another example is the Apennines bordering 
are Imbrium. 

The Taurus Mountains, west of Mare Serenitatis, exhibit a very im-
pressive character quite different from the Apennines: a scene just like 
a slushy road. These mottlings of semi-molten craters may be 	to the 
irregular cooling of the crust. The highland extending south from Mare 
Crisium shows a similar landscape. - this district, depressions are some-
what regularly arranged relative to the superposed chains of calderas. 
When a chain of calderas was isolated, it may be recognized as a valley, 
like that of Rheita. 

Explosive Nature of Silicic Magma. It is well known that explos-
ive activity is much more common in volcanoes that eject silicic lava than 
in basaltic volcanoes The explosive power of magma depends upon how much 
gas it contains. As is well known, lunar continents are crowded with in- 
numerable craters 	The volatile constituents of silicic magma must have 
played an important role for their formation. 

Basic magma contains a lesser amount of gases It is heavier and 
softer so that conditions in the maria were not so favorable for crater 
formation. Some of the so-called—wiFc7st craters" with dark colored low 
walls may be the counterpart of the continental craters 	The oldest cra- 
ters formed when the basin was still in a plastic state are of large dimen-
sions, and the surrounding walls are low. An interesting example is the 
large "ghost crater" situated southwest of Arago at the center of Mare Tran-
quillitatis. Its fragmentary walls are almost indistinguishable from the 
neighboring wrinkle ridges. Later products, formed after the basin acquired 
hardness, have reduced dimensions, and at the same time the surrounding 
walls become more conspicuous. They may be compared with our terrestrial 
guyot. 

Domes abounding in the maria suggest the evolution of craterlets 
in the maria: close examination reveals that most of the domes are equipped 
with a central pit. Giant domes near Arago ii Mare Tranquillitatis have 
small pits, while for those in Mare Nubium pits are comparatively large 
and easily detectable. They are seldom associated with a fissure system. 
Domes arranged in a sequence of increasing pits' size connect with crater-
lets and suggest collapse caldera as the nature of the isolated craterlets 
distributed at random in the maria. 

Let us now turn to the bright craterlets. When the mass block of 
high silicic content was located amid an ocean basin, that place would of-
ten be unstable, leading to crater formation. Bright craterlets observed 
in the maria may have formed in such a way. Another possibility is the 
violent outflow of andesitic deeper magma in a later stage after the solidi-
fication of the ocean basin. 
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FIGURE 31. Photograph of Clavius-Tycho-
Pitatus region on moon. Taken by M. Matsui 
with a 12-inch refractor, Kwasan Observa-
tory, University of Kyoto, Japan. Note 
Cichus fissure zone and Tycho septa system. 
See discussion in article by Dr. S. Miyamoto 
in this issue. 

Of course, we do not 
reject entirely the current 
idea of the inundation of 
basaltic lava over the pre-
existing craters in some 
districts. In fact, the 
anonymous crater due west 
of Delambre on the north-
eastern border of Mare Tran-
quillitatis may be mention-
ed. The original brighter 
floor is well contrasted 
with the darker lava in-
vading southward. However, 
one point must be mentioned 
against the lava flow hy-
pothesis. A great lava 
flow may surely destroy 
many craterlets and, ac-
cording to circumstances, 
bury them entirely without 
leaving any trace of their 
existence. But even if we 
take into account this ef-
fect, the present maria 
are covered too scarily 
with craters. Mare Nubium, 
for example, is covered 
with a comparatively thin 
lava layer in view of the 
current hypothesis because 
irregular variations in 
brightness and buried cra-
ters are seen clearly. 
However, the number of 
such craters is obviously 
few, in contrast with the 
great crowd of craters in 
the adjacent continents ex-
tending southwards. 

Summarizing, lunar craters may be classified in principle in a 
two dimensional array. The first coordinate is the chemical composition 
of the crust, namely, the relative abundance of silicates. The second 
coordinate is the plasticity of the crust or the epoch in the cooling pe-
riod. Of course, metamorphism cannot be included in this scheme. 

Ring Plains and Ray Systems. After the advanced cooling of the 
lunar surface and solidification of the crust, the real volcanoes might 
have come into being. We see lava flows and ejectamenta around Copernicus, 
Aristillus, etc., which are the characteristics for the objects of this 
type, but are absent in other caldera type craters. 

A full moon photograph shows that lunar continents are dotted with 
bright craters. Most of them are small; and giants such as Tycho, Copern-
icus, and Kepler are few in number. Under a high sun, they shine bril-
liantly and are often accompanied with systerious ray systems. The con-
tinental corridor surrounded by Mare Imbrium, Oceanus Procellarum, and 
Sinus Roris is most spectacular. At full moon, this district is seen to 
be dotted with numerous "stars" and well contrasted with the surrounding 
darkness of the maria. According to D. Alter they are called "explosion 
craters." They may be ascribed to the explosive overflow of silicic magma 
rich in gaseous constituents through fissures or weaknesses of the crust. 
Such explosions might have been the final activity of the dying moon. 
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Comparing Copernicus with Aristillus, the latter is darker and has 
no ray system, hut both show ejectamenta around them. The brightness dif-
ference may be attributed to a difference of chemical composition of the 
magma. The Aristillus magma may have been more basic and hence less ex-
plosive. We.  know that there is no real orogeny in the lunar world, and 
hence the supply of heat maintaining volcanic activity must have declined 
rapidly. The lunar landscape is, in fact, the product of the cooling pe-
riod. Probably the lunar crust is not thick enough that we can expect any 
appreciable amount of the radioactive elements in the lunar crust. 

The spectacular ray systems radiating from the explosion craters 
are usually considered as the deposits of gases and cinders ejected from 
volcanoes. Against this hypothesis, D. Alter4  recently drew attention to 
the fact that short rays are associated with bright crater-like formations, 
and craterlets are arranged in chains along long rays. He observed that 
the circular rays south of Stadius are thus chained by craterlets. The 
ray extending eastward from Copernicus also shows an association with cra-
ters. Indeed, a giant replica of short rays may be Hyginus and its great 
cleft. This system also is bright under a high sun. In spite of his im-
portant findings, it seems still dubious whether every ray system can be 
resolved into crater-chains. Observation reveals that they lunar surface 
is covered with a mesh of faults and fissures. A possible explanation of 
the correlation of the rays with topography was pointed out by Spurr: 
horizontally drifting ash may be trapped by a slight relief on the lunar 
surface. 

The author is very grateful for the kind cooperation of Mr. M. 
Matsui, on our observatory staff, who secured many excellent photographs 
of the moon; and the present work entirely depends upon his materials. 
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BOOK REVIEWS 

Der Sternenhimmel 1960. Edited by Robert A. Naef. Published by H. R. 
77Uerlaender and Co., Aarau, Switzerland. 134 pages. 

Reviewed by Ernst E. Both 

For many years Der Sternenhimmel has been familiar to amateurs 
and professionals alike. This year it again appears in its usual make-
up: explanation of use (14-21); general review of observable phenomena 
in 1960 (22-39), according to planets, asteroids, and periodic comets, 
with finding charts for the planets; oppositions of Mars 1948-1963 (Dr. 
M. Du Matheray's map of Mars retains the old nomenclature, see Strolling 
Astronomer, Vol. 12, Oct.-Dec., 1958, p. 147); discussion of "surface" 
and satellite phenomena of Jupiter and Saturn. A celestial calendar for 
each month follows, with monthly sky maps, detailed descriptions, dia-
grams, and special finding charts. As usual, important events are in 
bold type (37-103). The November 7, 1960. transit of Mercury is described 
with great care and in detail (91-94). 

A smaller section.of this observing handbook gives positional de-
tails for the sun, moon, large planets, and the asteroids Ceres, Pallas, 
Juno, and Vesta (104-111), followed by Solar System data (112), a list of 
Swiss observatories (113), a very excellent list of interesting stars, 
clusters, nebulae, etc., (114-122), a useful general map of the moon for 
beginners (123-124), directions for finding bright stars (125), some dou-
ble star orbits (126), and explantions of astronomical terms (127-134). 
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Lastly, one finds the remaining pages of the book containing twen-
ty appendices relating to various topics of interest to the amateur. Brief-
ly, we shall look at some of the more interesting. Appendix II lists the 
fidereal time foz Oh  (U.T.) for all dates in 1960. A footnote for the pre-
ceding appendix lists the corrections necessary to convert the given val-
ues to a mean table for any year. Certainly, this table would be of much 
greater convenience had the author listed the mean values instead of the 
specialized ones for 1960 alcne. Appendix V contains a listing of many 
suppliers of telescopic materials and equipment and will be of much use 
to the amateur. The sixth appendix describes the method of silvering an 
eight-inch mirror. Such a section could be eliminated without loss as the 
process of aluminizing is widely practiced by many companies at very low 
cost. The eighteenth appendix lists a number of films and developers, but 
neglects any mention of the tremendously important spectroscopic films and 
plates. 

Having reviewed the general format of this volume, this reviewer 
would like to examine the two principal sections in some detail--the mir-
ror and the mounting. In his narrative of the process of grinding the 
curve of the mirror, Mr. Howard presents a clear picture of the ways and 
means to this end. Following the sections on grinding the author presents 
a rather complete description of the Foucault tester, its construction 
and its use. Logically just after the section on the Foucault tester are 
the sections dealing with the polishing and figuring of the mirror. It 
is worthwhile for the novice to note that the mathematics and theory be-
hind many of these operations are kept to a minimum. The general topic 
of mountings is covered in the classic way with descriptions of the theory 
behind both the altazimuth and the equatorial, followed by the common de-
signs of the equatorial and ending with a description of the construction 
of the German Equatorial. This reviewer was disappointed to find that Mr. 
Howard did not include mention of the more recent and very popular forms 
of the portable mounting, such as the Cave-Harris adaptation of the fork 
design (see Sky and Telescope, March, 1956). There have been other forms 
of modified construction in recent years, most of which are worthy of full-
er consideration in the modern literature. 

In conclusion, this reviewer would like to suggest Standard Hand-
book for Telescope Making  to anyone who is starting the constructionra 
175scope for the first time. It offers much in the way of information 
for the novice but lacks appeal to the more advanced telescope builder. 

OBSERVATIONS AND COMMENTS 

RUmker. We have received the following note from Mr. Alika Herr-
ing: "For some reason which is difficult to understand, Hunker has re-
ceived but little attention from lunar students in the past. The amount 
of descriptive material generally available is therefore small and com-
prises little more than the short description found in The Moon, by Wil-
kins and Moore. Neither are the various charts very informative; Wilkins 
belies his description by apparently showing a ruined ring, as does Good-
acre, which aspect is most certainly incorrect, while the charts of El-
ger and Schmidt show only some indefinite ridges. The drawing on the front 
cover of this issue may therefore be of some slight interest to other ob-
servers who may wish to study this curious formation. 

"My drawing was made in fairly good seeing, and during favorable 
conditions of libration, both in longitude and latitude. Due to these 
quite fortuitous circumstances I was able to record a number of details 
in the formation which are ordinarily difficult to see. These included 
the curious three sided squarish enclosure opening towards the northwest, 
several small craterlets in the area which are probably less than a mile 
across, and the numerous rounded dome-like hills in the main part of the 
formation which give it a decidely 'lumpy' appearance. In fact, Riimker 
seems to invite descriptions which are either humorous or picturesque; I 
have heard it described both as a 'confectioner's delight', and as re-
sembling a 'raspberry' (!). Other more serious observers have variously 
described it as a 'cindery mass', a 'celestial slag heap', and a 'plateau. 
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"In my opinion these descriptions are more or less superficial 
and indefinite and indicate that the true nature of this formation has 
not been generally recognized. I believe that my drawing clearly reveals 
that Rumker is basically a laccolithic-type of uplift feature, in other 
words, a giant dome, which in turn is composed of numerous smaller domes." 

We are indebted to Mr. Herring for this informative note on a lit-
tle-known lunar feature. The fact that the true nature of Rumker as a 
giant dome should not have been recognized raises interesting questions 
about the possible existence of many other large domes of this kind. Their 
nature would be readily apparent only under very oblique solar lighting. 

Occultation of BD-2105359 by Saturn and its Rings on April 30-
Mai 1, 1960. Readers may recall Mr. Cragg's article on this event on pp. 
58-60 of the March-April, 1960, issue. At this writing (May 11) we know 
of no successful observations. Some observers had cloudy skies, and for 
others the seeing was too poor to allow the ninth magnitude star to be 
observed through the rings. 

Interim Report on Mercury in 1958 and 1959.  Mr. Geoffrey Gaherty, 
Jr., the new Mercury Recorder, has communicated the following report: 

"As Mr. Owen C. Ranck is unable to continue as Mercury Recorder, 
Mr. Haas has asked me to take over the post. I will try to carry out my 
duties to the best of my ability; but I must have the cooperation of you, 
the observers. This cooperation should be in the form of frequent obser-
vations submitted promptly. 

"In this brief report I will simply list the observers who have 
contributed, together with the number of drawings. These observations 
were made for the most part in the period from July, 1958, to December, 
1959,  although a few earlier observations which were received too late to 
go into Mr. Ranck's last reportl are included. 

Observer  
Clark Chapman 
Tom C. Constanten 
Dale P. Cruikshank 
Stanley Emig 
Stuart Emig 
Walter H. Haas 
William K. Hartmann 
Craig L. Johnson 
Jim Low 
R. R. de Freitas Mourao 

Werner Sandner 

S. Soho 
Stephen E. Stoessel 
Gary Wegner 

Phil Werren 
Tim Wyngaard 

Station  
Buffalo,  N. Y. 
Las Vegas, Nev. 
Williams Bay, Wisc. 
Leavenworth, Wash. 
Leavenworth, Wash. 
Las Cruces, N. M. 
Pittsburgh, Pa. 
Boulder, Colo. 
Montreal, Canada 
Rio de Janeiro, 

Brazil 
Grafing-Bahnhof bei 

MUnchen, Germany 
Tucson, Ariz. 
Fairfield, Conn. 
Bothell, Wash. 

Madison, Wisc. 
Madison, Wisc. 

Telescope Drawings 
10" Refl. 	 4 
3i" Refr. 	 2 
40" Refr. 	 2 
8"  Refl. 	 1 
8" & 10" Refls. 	2 
12.5" Refl. 	6 
13" Refr. 	 1 
4" Refl. 	 9 
4" Refl. 	 1 
8" Refr. 	 1 

116 mm. Refr. 	1 

6"  Refl. 
6"  Refl. 
4",6",8",& lo" 

Refls. 
4i" Refl. 
4*" Refl. 

1 
3 
43 

1 

"These drawings will be discussed in detail in a full report which 
is now in preparation. I would appreciate it if any unreported Mercury 
observations were sent to me as quickly as possible. Regarding future 
observations, I would like to request that more observers add intensity 
estimates to their drawings, as suggested recently by Mr. William  K.  Hart-
mann2. These take very little extra time and add greatly to the value of 
the observation. It is preferable to record such estimates on a separate 
rough sketch, rather than to mark up the original drawing. I look for-
ward to receiving your observations of Mercury." 

References  
1. Ranck, Owen C., "Report of the A.L.P.O. Mercury Section," Str. A., Jan.-

Apr., 1959, pp. 20-22. 
2. Hartmann, William K., "Lunar and Planetary Observations. Part I: The 

Making of Drawings," Str. A., Jan.-Feb., 1960, pp. 7-9. 
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ANNOUNCEMENTS 

	 in Recent Issues. On page 5 of the January-February, 1960, 
issue Fi=r; is reproduced with lunar north at the top and lunar west 
at the left. 

On page 38, sixth paragraph, of the March-April, 1960, issue, al-
so Figure 17 on page 39, it is very doubtful that the "Barge of 1959" is 
the same feature as the great "Barge of 1958." On page 39 of the same is-
sue the caption of Figure 15 errs in identifying the bright area in the 
STeZ as one of the long-enduring features; and in Figure 18 the bright 
area in the STeZ near the central meridian is DE, while the bright area 
preceding the central meridian is not one of the long-enduring features. 
On page 42 the values given for the mean latitudes of certain belts are 
incorrect. 

On page 66 of the May-June, 1960, issue Dr. James Bartlett should 
have been credited with 11:2 drawings, not 5. 

An Invitation to Describe Your Telescope. We have received the 
following information from Mr. S. H. Bennington, 30 A Hill Crescent, Bex-
ley, Kent, England: "I am compiling a book, whose title is 'Some Modern 
Amateurs' Telescopes,' which will describe about 50 selected telescopes 
in different parts of the world. Preference is given to instruments with 
which published observations have been made, or which have special fea-
tures. Any amateur who wishes his telescope to be considered for inclu-
sion is invited to send me a very brief description of the instrument and 
its work, with a photograph or two. The last date for finalized entries 
cannot be later than August 31, 1960. Everything received will be ac-
knowledged, but it may take a little time to provide full replies." 

According to the yet unknown date of mailing this issue, it may 
be necessary to hurry considerably to get a description of your instru-
ment to Mr. Bennington before the deadline set. Among the contributors 
to his book so far are Patrick Moore, G. A. Hole, John D. Bestwick, V. A. 
Firsoff, Brian Warner, David P. Barcroft, James Q. Gant, J. Russell Smith, 
Paul R. Engle (Director of the Pan American College Observatory), Leif J. 
Robinson, Claude Carpenter, and Alan McClure. 

Clyde W. Tombaugh Honored. On May 23, 1960, Mr. Clyde W. Tombaugh 
was awarded an honorary Doctor of Science Degree by the Arizona State Col-
lege at Flagstaff. We congratulate Dr. Tombaugh on this distinction, 
which has been richly earned and is long overdue. We also commend the 
Arizona State College at Flagstaff on their choice of honoring scientific 
study in this early •stage of the Age of Space, when too often honorary 
degrees seem to recognize only well-publicized gifts to the college or 
unusual success in accumulating money. Though probably best known for 
his discovery of the planet Pluto in 1930, Dr. Tombaugh has been a very 
active observational and theoretical student of the moon and the planets, 
especially Mars, for many years. He is now at the Research Center of New 
Mexico State University, University Park, New Mexico as the head of a 
group carrying on astrophysical investigations of our Solar System neigh-
bors. 

Sixth Convention of the A.L.P.O. The Western Amateur Astronomers 
are sponsoring a series of meetings extending from Tuesday, August 23 
through Saturday, August 27, 1960, at San Jose, California. The San Jose 
Amateur Astronomers and the Peninsula Astronomical Society are the hosts. 
The Convention theme is "Astronomy Advances with Amateur Assistance." On 
August 23 the meetings will begin with the Western Satellite Research Net-
work Convention, observing being planned for the evening. On the morning 
of Wednesday, August 24, our Association of Lunar and Planetary Observers 
will meet. The afternoon of the same day will be given to the American 
Association of Variable Star Observers, and a W.A.A. Business Meeting is 
planned for the evening. On August 25 the W.A.A. Convention will commence, 
and in the evening there will be a Field Trip to the Lick Observatory. 
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A report of the results of the photograp'iic and data analysis will 
be published later. 

Correction 

In the Comets Recorder's article on Comet Burnham (Str. A., Jan.-
Feb., 1960, pages 12-13), it was reported the I.A.U. had adopted the pro-
cedure of reporting two magnitude predictions in an ephemeris. Dr. Eliz-
abeth Roemer of the Flagstaff Station of the Naval Observatory has pointed 
out that the I.A.U. has not adopted or recommended such a measure. It 
seems that the "fad" was started by B. G. Marsden of Yale Observatory. 
However, since many experienced observers consider such values mislead-
ing, the procedure of quoting two magnitudes will not be continued. The 
Recorder apologizes for this misinterpretation of I.A.U. policy. In 
addition, Dr. Roemer points out that only in a very remote way do the 
magnitude values computed in this manner correspond to actual magnitude 
values as observed. Until such a time that the Comets Section can make 
definite recommendations to A.L.P.O. members about making magnitude pre-
dictions, inverse 4th and 6th power brightness values will be used. 

Supplement 12z Editor  

On January 19, 1960, Frances W. Wright of the Harvard College Ob-
servatory wrote David Meisel as follows: "I have shown your letter of 
December 28 to Dr. Whipple and he states that we shall welcome any of the 
responsibilities which you and your group can assume in regard to amateur 
announcements of Comets. 

"We authorize you to re-transmit to amateurs any of the telegraph-
ic messages sent by our Observatory to you. Dr. Whipple is only fearful 
that your Comets Section may not obtain the necessary financial grants. 
It would be wonderful if the necessary funds could be obtained." 

The photograph of Comet 1959k on the front cover of this issue 
and also those reproduced as Figures 1 and 2 were given by Mr. Robert Burn-
ham, Jr., of the Lowell Observatory to Paul Knauth of Houston, Texas. Mr. 
Knauth has been a student at the Summer Institute in the Astro-Sciences at 
Pan American College from June 7 to July 16, 1960, and kindly offered the 
photographs to the Editor for pilblication. 

H. P. WILKINS: AN APPRECIATION 

By: Patrick Moore 

By the death of Dr. H. P. Wilkins, in January, 1960, Britain loses 
her most distinguished selenographer; and his many colleagues all over the 
world lose a valued friend. 

Wilkins became an amateur astronomer when very young, and remained 
an amateur to the end of his life. Though competent in all fields of as-
tronomy, he laid no claim to eminence as a mathematician or as a general 
theorist; and he undertook no astrophysical research. He made useful plan-
etary observations from time to time, but not consistently; and though 
skilled at mirror-making he was not particularly outstanding. It was in 
his own special study of the Moon that he excelled. 

He spent a lifetime in lunar research. His knowledge of our satel-
lite was encyclopaedic, and in spite of his amateur status he was regarded 
--and rightly so--as the leading authority. The completion of his great 
map of the Moon occupied him for half a century, which is not surprising 
in view of the amount of detail shown. Many of the features were discov-
ered by himself, either with the 15*-inch telescope in his private obser-
vatory, or with giant telescopes at professional establishments. When the 
skies were clear and the Moon visible, it was seldom that he was not hard 
at work. His patience was matched only by his enthusiasm. 

I 
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FIGURE 1. Photograph of Comet 
Burnham 1959k with a 13-inch photo-
refractor on April 27, 1960. Ex-
posure 8h 30m-8h 15m, Universal 
Time. Observer Robert Burnham, Jr. 
103 a0. Contributed by Robert 
Burnham, Jr. and Paul Knauth. 
Lowell Observatory Photograph. 

His work was acclaimed by 
the many honors bestowed on him, in-
cluding an honorary Doctorate of Phi-
losophy. He also served on the Lunar 
and Planetary Commission of the Inter-
national Astronomical Union, and di-
rected the Lunar Section of the Bri-
tish Astronomical Association for 
ten years, during which time he trans-
formed it from an almost non-existent 
body into a large and efficient or-
ganization. He was also the founder 
of the International Lunar Society, 
and served as its first President. 

In addition to his actual 
research, Wilkins was also a first-
class lecturer and broadcaster who 
did much to popularize astronomy. 
Those who came to him for help and 
advice were never disappointed, and 
there are many who owe him a debt of 
gratitude. He went to many countries, 
including the United States, and 
proved himself to be an ideal astro-
nomical ambassador. One proof of 
this is that he made friends wherever 
he went, and new acquaintances who 
had known him only by repute were 
often surprised to find that he had 
an extremely strong sense of humor. 

A fair summary of Wilkins' 
astronomical career is to say that 
he was an amateur in the great tra-
dition, and that his lunar work will 
be of lasting value. His position 
was unique, and cannot be filled. 
His death is an irreparable loss not 
only to his friends, but also to 
Science. 

IN MEMORIAM: CARL P. RICHARDS 

M ED 1.,L  FORSYTH 

By: Walter H. Haas 

We have learned with much 
regret of the deaths last spring of 
Mr. Carl P. Richards of Salem, Ore-
gonyand of Mr. Ed L. Forsyth of Fall.. 
brook, California. Both men had lived 
long and full lives. Neither was in 
any sense a professional astronomer; 
but they earned the affection and the 
respect of those who knew them, and 
astronomy will be much poorer when it 
ceases to attract such devotees. 

Both had been members of the A.L.P.O. from its very early days, Mr. Rich-
ards being in fact a charter member. Both were personally known to the 
Editor, and he has considered it a privilege to know them as well as he 
did. 

Carl Price Richards was born at Sheffield, England, on July 11, 
1881, and came to the United States as a young man. He was a civil engi-
neer by profession and worked for the Oregon State Highway Commission in 
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the bridge department from 1920 to 1923 and again from 1939 until his re-
tirement. He was fond of calling himself an "armchair astronomer," though 
he did some observing with a small refractor and also travelled to Canada 
to watch and photograph at least one total eclipse of the sun. He was, 
moreover, actively interested in geology. In 1955 he received the annual 
Astronomical League Award in recognition of his outstanding services to 
amateur astronomy. He served several terms as a national officer of the 
Astronomical League and attended almost all of its National Conventions, 
most of them at considerable distances from Oregon. He was the author of 
several informal but informative articles in The Strolling Astronomer and 
other periodicals. It is very typical of Carl Richards that he gave his 
complete file of back issues of The Strolling Astronomer, many of them now 
scarce and hard to get, to the New Mexico State University Library. 

Mr. Richards underwent surgery on April 15, 1960, to correct the 
tremor which had severely afflicted his hands in recent years. Pneumonia 
and other complications caused his decease on April 26. Interment is at 
Mt. Crest Abbey in Salem, Oregon. He is survived by his wife, Mrs. Florence 
Richards, and two sons, Howard J. and Bernard B. We  offer our deep sym-
pathies to his family and friends. 

Mr. E. L. Forsyth died of pneumonia on April 24, 1960. He had 
lived for many years in retirement on his citrus ranch at Fallbrook, Cali-
fornia, within sight of Palomar Mountain. While his health permitted, he 
used a 6-inch reflector by Mellish. In his earlier years he was an engi-
neer for the Santa Fe Railroad Company. He then made his home at Needles, 
California, and carried on many observations of variable stars with a 3-
inch Brashear refractor. In 1947 he was awarded a life membership in the 
Los Angeles Astronomical Society. As long as he was able, he regularly 
attended their monthly meetings. He was also present at the first Con-
ventions of the Western Amateur Astronomers. He studied comets and meteors 
with much diligence and sometimes travelled to the southern California 
deserts to see the stars more clearly. 

However, those who visited the Forsyths at Fallbrook will perhaps 
think of them chiefly as an example of gracious living in a world often 
too hurried to know such pleasures. They will long remember the view of 
the town and valleys from Sunny Brae Observatory, the pepper tree behind 
the house, the records with the popular tunes from early in this century, 
and the well-kept Model A Ford which Ed long drove. They will hope that 
he may now be closer to the stars which he loved so long and so well. 

He is survived by his wife, Mrs Eunice Forsyth, and by a daughter 
in Pasadena, California. Their loss is our loss too. 

LUNAR AND PLANETARY OBSERVATIONS. 

PART 2: SUBMITTING OBSERVATIONS TO THE A.L.P.O.  

By: William K. Hartmann 

In a preceding article in the Jan.-Feb., 1960, Str. A. we dis-
cussed the making of observations at the telescope. However, A.L.P.O. 
observers should not be content to stop with a completed observation. 
Isn't a major purpose of the A.L.P.O. to help advance our knowledge of 
certain phases of Solar System astronomy through voluntary work? If so, 
then the observer, if he hopes to make a contribution to our knowledge, 
should submit his data to the appropriate A.L.P.O. Recorder so that, 
along with many other bits of information submitted by others, it may be 
analyzed to produce the comprehensive but detailed lunar and planetary 
studies for which the A.L.P.O. works. The purpose of this article will 
be to discuss how one goes about submitting his observations in a manner 
most suited to our Recorders and to try to give some tips to the prospec-
tive contributor. 

113 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



Consider the task of a Recorder who may receive from a number of 
A.L.P.O. members observations on various sizes and shapes of paper, with 
comments and data presented in different ways. It is the Recorder's job 
to piece all this material together into a single coherent Section Report. 
The reader will thus agree that if all observers could adopt some stand-
ardized methods of submitting observations, the Recorder's job would be 
made simpler, and his results more accurate. In fact, the reader will 
probably ask if such standardization hasn't been or isn't being accomp-
lished. The answer is that steps are being taken in this direction among 
the various Sections. Notice that we are now talking about methods of 
submitting finished observations rather than a possible standardization 
of observing procedures in the Sections. 

1. General discussion of preparing observations 

At this point we will consider some general points concerning 
preparation of observational material for study by A.L.P.O. Recorders. 
All records must be preserved in some form by each observer. I have found 
a loose leaf observing notebook to be a convenient form for keeping ob-
servations. As described in the earlier paper in the Jan.-Feb., 1960, 
issue, I record my observations on single form sheets. These are used at 
the telescope with a clip board, and then finished observations can be 
transferred into the appropriate notebook. Loose leaf binding also per-
mits freedom of order. Thus, while I usually file drawings chronologically 
for each separate celestial object, during an apparition of Mars, for ex-
ample, I can file by central meridian to allow easy checking for progres-
sive changes. Another type of filing system involves making drawings on 
index cards, and filing them in card file boxes. 

When the time comes to submit observations, they must be copied 
with maximum care. Since the originals will probably not be suitable for 
publication due to low contrast, and since copied data can be put in forms 
suitable to the Recorder, the originals are usually kept by the observer, 
while the copies will be kept by the Recorder. However, some may want to 
submit originals and keep the copies. (Opinions of the Recorders vary on 
this topic.) This reproducing of the drawing involves the same steps as 
making the original at the telescope. If smudging was used to get an in-
itially uniform background for the original, do this first for the copy, 
too. Then start with the major features and work down toward minor ones, 
just as at the telescope. Tracing the drawing by holding it up at the win-
dow is probably the easiest way to get the outlines of the major details 
accurately positioned; and once these are in, the drawing can be taken to 
a desk where the major outlines will provide a framework for copying the 
details and filling in contrasts. [Photographic copying may also some-
times be employed.--Editor.] 

Perhaps this is a good place to include a reminder about planetary 
disk size. There is lack of agreement on how large planetary disks should 
be drawn. One school of thought supports variable size to show the change 
in apparent diameter of the disk. Another group favors constant size so 
that comparisons and searches for changing detail are easier. Even the 
best constant diamter is not agreed on. Many favor two inches, but there 
is a trend toward a larger size. The observer of a planet will want to 
know ahead of time what size the particular Section favors so that he can 
copy his drawings without trouble. The Jupiter Section has recently adopt-
ed a 2 and 7/16 inch equatorial diameter disk in the standard report forms 
it sends out. 

It seems that the main enemy of the copied drawing is lack of con-
trast. Readers of The Strolling Astronomer will recall Prof. Haas's oc-
casional pleas for more contrast and the notices to the same effect found 
on the inside back cover. Clearly in presenting a drawing with shadows 
(such as a lunar or Saturn drawing) or one with very dark spots (such as 
Jupiter), we need a black that will really look black in order to be able 
to show other dusky tones in an intermediate shade. For drawings of in-
herently low contrast objects (for example Mercury, Venus, or lunar maria), 
the contrast simply must be extremely exaggerated. In drawing such an 
object at the telescope, it is necessary to exaggerate contrast, just in 
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order to show anything at all; however, contrast may have been kept fairly 
low in the original drawing to portray the appearance of the object more 
accurately. In copying the drawing for possible publication, exaggeration 
must be extreme if any detail is to be visible in the magazine version. 

Now, how do we get this contrast? I am not sure I can answer 
this question definitely since I am not sure what materials have given 
the best results in the past for Strolling Astronomer illustrations. Per-
haps the Editor can add some comments on this subject. [Drawings should 
be made on a good grade of white, unlined paper. Line drawings and stipple 
drawings, of course, pose no problems. The linear dimensions of a draw-
ing are reduced about 205 in reproduction. It is best to avoid all colors 
except black and white, nor is ink usually a flexible medium here.--Editorg 
I would like to try an experiment to help clear up this problem. Figure 
3 shows a set of squares filled in by various methods as lableled. As I 
write this, I don't know just what conclusions will be drawn from Figure 
3, but it should be a guide for the reader in making his drawings for pub-
lication. Reference to Figure 3 may show what materials can give a good 
black when reproduced in The Strolling Astronomer and whether white tem-
pera paint helps make a whiter white. 

Recently, I have been using black and white tempera paint to pro-
vide extremes of black and white in some of my submitted drawings. As a 
further experiment in this business of contrast, Figure 4 shows two copies 
of the same drawing, both made on the same kind of white paper. Figure 
1a is made using only a no. 2 pencil. In Figure 4b white tempera paint 
was used to make whiter whites (sunlit crater wall, ridges, mountain peaks), 
black tempera for the extensive black shadows, Skrip #32 jet black ink for 
fine shadows, and the same no. 2 pencil for intermediate shades. A simi-
lar comparison may be made for planetary drawings between Figures 5a with 
no. 2 pencil, and 5b with white tempera for the NTrZ and bright ovals, the 
Skrip black ink for the condensations, and the no. 2 pencil for the other 
markings. (For planetary drawings with their fine details, I find pen and 
ink more useful than tempera for the darkest markings, but for broad lunar 
shadow areas the paint seems to give better results.) The reader may judge 
whether this procedure seems to help increase contrast. Tempera paint has 
the advantages of being cheap, easily washable, and easy to apply. A brush 
is not necessary; I find it is easy to spread the paint around with a pen-
cil point or stick. A soft pencil may be used to get fairly dark blacks, 
but the danger of smearing is thus increased; however, perhaps a protective 
spray such as mentioned in the preceding article may help solve this prob-
lem. My present inclination (before seeing the above comparisons in print) 
would be to recommend black tempera paint for large black areas such as 
the shadows in Figure 4b, and black ink (which is easier to handle for fine 
work) for small details such as the spots in Figure 5b; but, as I say, the 
reader may judge by the results when these drawings are compared in print. 

Recorders prefer that each drawing be on a separate sheet in gen-
eral. Other data obtained at the time of a drawing, such as intensities, 
conspicuousnesses, and color estimates, should generally be put on the 
same sheet as the accompanying drawing. Intensities can be conveniently 
and clearly shown in a subsidiary outline sketch submitted along with the 
main drawing, as in Figure 6. This extra outline drawing eliminates the 
need for putting distracting and perhaps misleading numbers on the main 
drawing itself, yet presents the intensities in a clear way. In the pre-
ceding article, I described a quicker method for recording intensities at 
the telescope; but as I mentioned there, this method shown in Figure 6 
seems more suitable for submitting drawings since it presents the material 
in a more direct way. Central meridian transit observations are usually 
submitted separately from the other data. 

Descriptive notes to accompany the drawing should go right along 
with it on the same sheet. They should be detailed enough to explain any-
thing that is not clear from the drawing but should be concise. Separate 
general notes on a planetary apparition or impressions of the observer over 
a period of observing should also be kept reasonably concise. Such general 
notes can be helpful to Recorders but should not tend to drag out with 
many details which are described already in the individual drawings. 
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A 

 

  

  

  

FIGURE 3. Intensities of Various Materials. 
A - White Tempera Paint 	B - Plain White Paper Surface 
C -  No. 2 Pencil--Medium Pressure 	D - No. 2 Pencil--High Pressure 
E - Skrip No. 32--Permanent Jet Black 	F - Black Tempera Paint 
G - India Ink 

FIGURE 4a. Copied with #2 
	

FIGURE 4b. Copied with Black 
Pencil. 	 and White Tempera Paint, 

Black Ink, and #2 Pencil. 

Sinus Iridum. 

Sept. 8, 1958. 	9h 18m-9h 35m-9h  56m U.T. 	8-inch Reflector. 
B 250X (250X with use of Barlow Lens) 
S = 8. 	T = 5. 	William K. Hartmann. New Kensington, Pa. 
Colong. 209?8 at 9h 35m. 

2. Remarks on submitting material to the individual Sections 

We have discussed some general instructions about submitting draw-
ings. In trying to cover more details, we run into the problem of differ-
ences among the Sections. I dare not try to speak for the individual Sec-
tion Recorders since a mistaken word here might conflict with recent de-
cisions of a Recorder concerning his Section's policies. (I want to be 
able to go to future A.L.P.O. Conventions without fear of reprisal from 
wronged Recorders!) However, I have been in touch with a number of Re-
corders, and in late 1958 I sent out questionnaires to each one concerning 

116 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



,74tZ' 
6,1 

, 66• 

4 

4 

1 • A 

FIGURE 5a. Copied with #2 Pencil. FIGURE 5b, Copied with White 
Tempera Paint, Black Ink, and 
#2 Pencil. 

Jupiter. 

June 29, 1958. 2h 32m-2h 36m-2h 43m  U.T. 	8-inch Reflector. 
B 250X (250X with use of Barlow Lens.) S = 	 T = 5. 

William K. Hartmann, New Kensington, Pa. 

C.M.1  = 111° 	C.IC.2  = 209°  

FIGURE 6. Method For Presenting Intensities. 

Compare with Figure 3 in part one, Str. A., Jan.-
Feb., 1960, which shows same drawingT=aparelli) 
with a method of recording intensities. 

policies in their different Sections. Thus, with this information as a 
guide (in fact, some of the preceding statements were generalizations 
based on this information), perhaps if I am cautious I can safely make 
some helpful statements. 

First of all, as mentioned before, there is a noticeable trend 
among the Sections toward standardization of submitting material. A 
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number of our Sections now have or plan to have standard forms which will 
be sent to observers and which the observers can use to copy their data. 
This makes the observer's job easier (for example, the Jupiter Section 
forms have a properly shaped blank disk for Jupite4. This also leads to 
more efficient analysis by Recorders since the form in which the data is 
reported is constant. (As pointed out in the preceding part of this pa-
per, we wish to eliminate uncontrolled variables in scientific work.) 
Thus, the problem of just how the submitting should be done will be at 
least partially solved. Observers should plan to get a supply of what-
ever forms may be available for submitting their work to each particular 
Section. 

The best detailed instructions for doing work in each Section 
come, of course, from the Section Recorders. Therefore, I have included 
an appendix listing articles on observing and submitting material for 
each Section. Planetary observers can check this list for more informa-
tion on the particular planet of interest. Such articles on planets are 
frequent in appearance, often coming (not just by coincidence) just be-
fore an approaching apparition. 

Our Lunar Section presents a unique case since the moon cannot 
be treated one apparition at a time. It seems to be best to submit sur-
face studies formation by formation. That is, an observer may work up 
a report based on several observations of one area. Prof. Haas writes: 
"Our Lunar Section should, I think, always accept single lunar drawings 
of individual craters. However, charts of selected lunar areas, made from 
a number of drawings, are actually more valuable. 	...each contributing 
observer will do well to draw and study only a limited number of lunar 
objects." 

Other lunar programs of the A.L.P.O. include the Lunar Meteor 
Search, which, by massing observations, is attempting to establish the 
relative frequency or infrequency of visible lunar meteoritic phenomena, 
and the Lunar Missile Survey, which is concerned with observing manmade 
space probes in the vicinity of, or impacting upon, the moon. Forms and 
information on these specialized programs are available from Robert Adams 
(Meteor Search) and Prof. Haas (Missile Survey). 

Our Comets Section also has unique problems of recording data. 
The abundant material published in The Strolling Astronomer and sent out 
to interested observers by our Comets Recorder, David Meisel, provides 
detailed instruction and forms for submitting cometary work. 

Besides checking articles such as those listed in the appendix to 
get further information on these A.L.P.O. activities, observers are en-
couraged to communicate with the Recorders about problems of gathering 
and submitting data and in order to get observing forms when they are 
available. 

It is difficult to say much more than this about the various Sec-
tions due to their individual natures. As already noted, there is a ten-
dency toward production of forms for submitting observations. Also, Sec-
tions are requesting work in special fields so that we may be seein.,,  more 
specific projects organized for research by a whole Section. In any case, 
the observer will want to try to plan ahead of time what sort of obser-
ving he will do, and how it may fit in with what is desired by the Section 
Recorder. He will also want to know how the Section Recorder wants this 
work reported. In Part 1 of this article we have discussed how the most 
common form of record, the drawing, is made and have mentioned some of 
the other sorts of observations that are conveniently made along with draw-
ings. In the present Part 2 we have discussed the problem of submitting 
these observations. With this information as background the observer 
can proceed to check the articles by Recorders and to map out observing 
programs consistent with personal interest and the aims of the Sections. 
Good observing! 
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At 5:00 p.m. Saturday Dr. W. A. Orr, senior aerophysics group engi-
neer of Convair Division, General Dynamics Corporation, Fort Worth, a spe-
cial guest speaker, presented a very interesting lecture concerning "Some 
Interesting Aspects of Space Flight," which included color slides indicat-
ing orbital patterns, possible interplanetary flight plans, and various 
present and future possible means of propulsion, together with problems 
which may be encountered by manned space flight. After the dinner recess, 
the delegates traveled to the Convair Recreation Association area in subur-
ban Fort Worth to see the recently-constructed 19" reflecting telescope and 
the observatory of the Convair Recreation Association Astronomy Society. 

FIGURE 10. Delegates 
who enjoyed the many 
exhibits, educational 
lectures, demonstra-
tions, and social ac-
tivities at the bi-
ennial convention of 
the Southwest Region 
of the Astronomical 
League, held at the 
Fort Worth Children's 
Museum, Fort Worth, 
Texas, on June 10 & 
11, 1960. Photograph 
by Lee Angle Photogra-
phy, Fort Worth, Texas. 

Jaromir J. Becan 
Ronny Bolton 
Basil Boyd 
Bobby Brown 
W, M. Calhoun 
Ed Calvert 
Ray M. Camp, Jr. 
Norman Cole 
Jimmy D. Cox 
Harry Crawford 
Marvin Fox 
Charles Frazier 
Ted F. Gangl 
Thomas L. Gibson 
Mr. & Mrs. Arthur E. 

Gilligan 
Joel Gregory 
Miss Kay Gross 
Mr. & Mrs. James E. 

Harper 
John Harper 
Ralph Hopkins 
James M. McMillen 
Tommy May 
Charles Miller 
Oscar Monnig 
Wayne Pound 
Dewen Schwartzenburg 
Lee Shepherd 
Floyd L. Shirey 
Uel Stephens 
David Thomas 
John Walker 
Randy Wills 
J.  W. Worley 
Sara Worley 
(six people apparently 
unidentified) 

DON'T FORGET TO OBSERVE THE TOTAL ECLIPSE OF THE MOON ON SEPTEMBER 5, 1960. 
METHODS AND PROGRAMS WERE DESCRIBED IN OUR JANUARY-FEBRUARY, 1960, ISSUE. 
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Pan American College 

Observatory 
Edinburg, Texas 

Sixth Convention of the Association 
of Lunar and Planetary Observers at 
San Jose, California, August 24, 1960. 
Noon break for attendees at entrance 
to San Jose Civic Auditorium. Photo-
graph by Leif J. Robinson. 
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FIGURE 17. Summer Institute students 
at Pan American College Observatory. 
Dome houses Paul Engle's 17-inch re-
flector. Figures 17-26 are photo-
graphs taken by Don McKinney. 

FIGURE 18. Summer Institute students 
using 6-inch reflector at Pan Ameri-
can College Observatory. Left to 
right: Maz Schletter, William V. 
Uhlhorn, Virginia Metzger, and Judy 
Ann Wainscott. 

FIGURE 19. Summer Institute students 
and Mr. Gary Kraus-  (top of ladder) ob-
serving with Pan American College Ob-
servatory 17-inch reflector. 

FIGURE 20. Mountain scenery on In-
fiernillo Peak, Northern Mexico. 
Top of Infiernillo, altitude 10, 
391 feet, is proposed site of In-
stituto Tecnol6gico-Pan American 

College High Altitude Obser-
vatory. 

FIGURE 21. Camp near top of 
Infiernillo, July 2-4, 1960. 
Note large trees and ground 
cover, which may help im-
prove atmospheric seeing or 
steadiness. 
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FIGURE 22. The long, long trail up 
Infiernillo. Taken near Cieneguillas 
Farm on Pablillo Ranch, altitude here 
about 8,500 feet. 

FIGURE 23. Summer Institute students 
observing with 5-inch Moonwatch Apo-
gee 'Scope from near summit of In-
fiernillo Peak. Left to right: 
Thomas Stoeckley, Patricia Truax, 
Bob Shayler (at eyepiece), and Gary 
Kraus. 

FIGURE 24. Hi* Altitude Chamber used 
in astronautAs classes- at Pan Ameri-
can College to simulate certain effects 
of great altitudes. Built by William P. 
Blocker, M.D., Donna, Texas. 

FIGURE 25. Summer Institute stu-
dents and Walter H. Bassi  12.5-
inch reflector at Pan American 
College Observatory. Note roll-
off sheet steel building and can-

vas wind-screen. 

FIGURE 26. Visit to cam-
pus of Instituto Tecnolkico, 
Monterrey, Mexico. Front 
of Library at left center. 
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FIGURE 27. Pan American College Summer Institute in the Astro-Sciences, 
June 7-July 16, 1060. Max Kerr Photopraphy, Edinburg, Texas. Bottom row, 
left to right: Kelly Cook; Henry Gomez; Rudolfo Perez, Jr.; David Dunlap; 
Thomas Stoeckley; Thomas Borlik; Lawson Taitte; Lloyd Southwick. 

Middle row, left to right: Mrs. Herbert Alston, Counselor; Heddy Halm; 
Cara Mitchell; Patricia Truax; Prof. Paul Engle, Director of Institute; 
Prof. Walter H. Haas; Virginia Metzger; Judy Ann Wainscott; Karen Bobkoff; 
Pamela Mumford. 

Top row, left to right: Don McKinney; Paul Knauth; David Howard; Robert 
Havlen; Herbert Wickel; Max Schletter; William V. Uhlhorn; Richard Rowe III; 
Robert Shayler; Mike English; Arthur Eberhardt; Kenneth Short; Clark Chap-
man; Jesse J. Jenkins III; Tom Constanten; James W. Simpson; James Hart. 
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writer believes that this disparity in the use of the intensity scale could 
be considerably reduced if all observers would adopt the following guide: 

Suggested Intensity Range for Various Jovian Features 

Very Bright Zone 	8.0 - 8.5 
Ordinary Bright Zone 	6.0 - 7.5 
Dull Zone 	 5.0 - 5.5 
Polar Region (normal) 	3.5 - 4.3 
Ordinary Dark Belt 	2.5 - 3.5 
Very Dark Belt 	 1.5 - 2.5 
Shadow 	 0.0 

Postscript im Editor. It has caused considerable personal sur-
prise and much gratification to see how much information Mr. Reese has ex-
tracted from a very scanty report. It would be excellent if this circum-
stance would encourage others to contribute their complete observations to 
our Section Recorders, for often such records have value when combined with 
a larger group of data that the observer himself could not foresee or ap-
preciate. 

THE GRAVITY "CONSTANT" AS A !UNCTION OF TINE 
A1711INTERNAL STRUCTURE OF THE 

By: Peter Hederveri, F.I.L.S. 

Professor L. Egyed described in 19561  how the volume of the Earth-
type planets and of the Neon in olden times may have been smaller than at 
present. These celestial bodies have expanded during the last millions of 
years. According to .Egyed's theory, the Earth is expanding at present. 
The increase in the radius of the Earth is about 0.5 mms. per year. In 
the case of the Noon, we know several morphological proofs 4; we can ex.. 
plain even the origin of the features of the Moon's surface.3  

The phenomenon of the expansion of the Earth4  is explained py 
Rgyed according to the Chemise of the gravity  "constant" with  times'  '. 
According to this theory, the matter of the Earth s inner core is in a 
metallic-phase. When the gravity "constant," f, decreased, the pressure 
in the Earth's interior simultaneously decreased. According to Bullen7  
the pressure is, along the Gutenberg-Wiechert surface, which is the bound-
ary of the Earth's core: 

PGw m 137 1 1010  dynes/cm.2  

According to Ramsey8  the matter went into the metallic-phase when the 
pressure became greater. 

In accordance with the investigation of Gilbert3  the GW-surface 
was at a smaller depth than at present when gravity was greater. When in 
a part of the Earth, the pressure went below 137 11010  dynes/cm.2, then 
the matter changed from the metallic-phase into the normal state. This 
phenomenon produced an increase in the volume of the matter; in other 
words: this was the cause of the Barth's expansion. Such is the essence 
of Egyed's theory. 

From 1957 till 1960 the author of the present study occupied him-
self with the problem of the Moon's expansion and.elaborated in more de-
tail the expansion theory. The pressure in the Neon's interior is as 
follows: 

rR 	
f Mr 	dNr  dr; 	 (1) 
141rr4 	dr J r 
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Pcenter _fir 0.2 
3 

r dr . 	fm,  0.2 R2 
3 

0 

f R 

j  

where r is the variable distance from the Moon's center, R = 1735 X lo' 
cms., the radius of the Moon, and Mr  is the matter inside a globe the 
diameter of which is r, 0 	 T, whereTisAhy thickness of the 
Moon's solid crust. According to our calculations, T is about 45 kms. 
If the thickness of the Earth's crust is TE, the thickness of the Moon's 
crust T, and if the absolute difference between the two chief morphological 
levels on the Earth is "YE and on the Moon 1r, then: 

TE 

-rE  
Now 
	

4800 meters and '7'S: 7100 meters. The unknown T is equal to: 

4 45 kms. 

According to these calculations, the thickness of the Moon's crust is of 
the same order as the Earth's. Of course, this value of 45 kms. is only 
an average. Since: 

Mr 
-  4 r3'0'cr  (2) 

3 

where o = 3.33 grams per cubic centimeter, the average density of the Moon, 
and: 

d

cir Mr 
 - 4 r2irce ; 	 (3) 

therefore the pressure is: 

P = 	f'e 0.2 	r dr = 2  fir r2 (4) 
3 	 f:

(R2 - r2). 

At the center, where r 0 and Mr = 0: 

TE 

4.65 X 1010  dynes/cm.2 
	

(5) 

The expression (5) gives us only a lower limit for the pressure. 
But we may use another expression: 

2 Pcenter = R g o , 	
(6)  

where g is the acceleration of gravity on the Moon's surface. Now: 

g . 163.5 cms./sec.2  

Using the values mentioned earlier, we get: 

Pcenter 	4.72 X 1010  dynes/cm.2 	 (7) 

This value is very small for the metallic-phase. Therefore, the Moon 
has at present no cf:7707 and this may be the reason that the Moon has no 
significant magnetic field. 

The distribution of the matter in the internal parts of the Moon 
is quasi-homogeneous. We may reach this conclusion from the relative mo-
ment of inertia of the Moon. The definition of the relative moment of 
inertia is: 
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Here M is the mass of the Moon. Our 'e'rel in the case of a homogeneous 
sphere is 0.400, and for the Moon 0.397. 

Write, from expression (6), g in the following form: 

f _ M  

	

R2 
	 (8) 

Therefore: 

	

2 Pcenter 	f 	-1j21 • 
	

(9) 

We have so far regarded f as a constant. But if, in accordance 
with Dirac's and Gilbert's result: 

f = P (t), then, because P = P (f), P 	PV(tg, 

where t is the time. When t 	+ m, then P-* 0. The Cavendish-"constant" 
f, as a function of time, may be written in this form: 

f = 2 , from which C = fT  t = constant. 
	

(10) & (11) 

Here f is the value of f belonging to the T epoch. According to Gilbert: 

I = 4.1 X 109  years. 

Using the value of f from expression (10), expression (9) becomes: 

 

2 Pcenter = C a' M
----- tR 

  

(12) 

Using this formula, we can calculate for any epoch the pressure at the 
Moon's center. The change of pressure at distance r from the Moon's cen-
ter with time, with regard to the relation f =P(t), may be calculated from 
expression (4) according to the following formula: 

3  p = 2C 	(R -r)(R + r). 	 (13) t ter' 
 

The definition of the so-called "average pressure" is: 

4/rR4  M dr 121r 
(14) Pav 	ft 	

m2 dMr dr = N2 

0 

Numerically: 
Pav 1 1.83 X 1010  dynes/cm.2 	 (15) 

Taking into consideration the relation f =/°(t): 

Pav 
? 	CM

2 	
(16) 

121r 

We have calculated for several epochs the value of f. 	The re- 
sults may be seen in Table I. 

Table I. 

t in 109 years 	 f in 10-9  CGS 

4.1, present 
2.0 
1.0 
0.5 
0.4 
0.3 
0.2 

66.579 
136.487 
272.974 
545.948 
682.435 
909.913 
1364.870 
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Table I--continued 
t in 109  years 	 f in 10-9  CGS 

0.1500 1819.826 
0.1400 1949.814 
0.1350 2022.029 
0.1250 2183.791 
0.1000 2729.739 
0.0500 5459.478 
0.0100 27297.390 
0 co 

What is the change of pressure at the Moon's center with time? 
Using several values of f, we can calculate this too. Table II shows 
the results of these calculations. 

Table II. 

t in 109 f in 10-9  center in 	center in 	Psiaveragett 
years 	1010dynes/ 	1010dynes/ 	in 1010 	CGS 

cm.2 	 cm.2 	 dynes/cm.2  

4.1, 4.65 4.72 1.83 66.579 
present 
2.0 9.53 9.68 
1.0 19.06 19.35 
0.5 38.13 38.70 
0.4 47.66 48.38 
0.3 63.55 64.51 
0.2 95.32 96.76 
0.1500 127.10 129.01 
0.1413 134.92 136.96 1931.875  
0.1412 135.02 137.05 53.14 1933.243 
0.1411 135.12 53.17 
0.1410 135.18 53.21 1935.985 

i;.63;370 
0.13916 
0.05476 

137.00 53.92 
137.00   

According to Table II, if Pcenter 	4.65 x 101° dynes/cm.2, at the 
epoch t = 0.13916 x 109  years the pressure at the Moon's center was 137.00 
x 1010  dynes/cm.2* If Pcenter = 4.72 x 1010  dynes/cm.2, at the epoch t - 
0.1412 x 109  years the pressure at the center was 137.05 x 1010  dynes/cm.2. 
In accordance with these results, we may conclude that in olden times the 
Moon had a central core and this core was in a metallic-phase. 

If Gilbert's hypothesis is right, then, according to the results 
mentioned above, we may see that the Moon had to expand during several 
millions of years in the past. Therefore, the hypothesis of the Moon's 
expansion, the idea for which originated from Dr. L. Egyed, is really a 
physically well established theory. 

Next, we must calculate the pressure at several depths in the Moon 
for the present epoch t - 4.1 x 109  years = T. There is another task, to 
calculate how large was the radius of the Moon's metallic core at the pe-
riod of the Moon's birth. 

The pressure within the Moon may be obtained from expression (4) 
and is shown in Table III. 

Table III. 

Distance from the 	 The present value of the 
Moon's surface in kms. 	 pressure in 1010  dynes/cm.2  

45, the lower boundary 
of the solid crust 	 0.24 
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Table III--continued 

Distance from the 	 The present value of the 

	

Moon's 	surface in kms. 	 pressure in 1010  dynes/cm.2  

	

100 
	

0.52 

	

375 
	

1.79 

	

380 
	

1.81 

	

385 
	

1.83, "average" pressure 

	

500 
	

2.30 

	

750 
	

3.15 

	

1000 
	

3.82 

	

1500 
	

4.57 
1735, center 
	

4.65 

Since expression (4) gives us only the minimal pressure, it is 
very probable that the real pressure is greater than that shown in Table 
III. In our calculations, we have considered the density cr as a constant 
from the Moon's surface to the center. We used the medium density of the 
Moon, a = 3.33. But to use a constant density instead of the real, vari-
able density is only an approximation. The real density of the solid 
crust is about 2.7 grams per cubic centimeter, like that of granite. 

The change of density with increase of distance from the surface 
is quasi linear. The density at certain depths is given in Table IV. 

Table IV. 

Distance from the Moon's 	 Calculated density in grams 
surface in kms. 	 per cu. centimeter 

0, surface 
45, lower boundary 

solid crust 
100 

2.70, medium density 
3.30 

3.33, average density of 
the Moon's matter 

385 
500 
750 

1000 
1500 
1735, center 

3.44 
3.48 
3.57 
3.66 
3.84 
3.90 

At a depth of 1000 kms., the critical pressure of 127 x 1010  dynes/cm.2  
may have been reached at the epoch t = 0.11402 x 109  years. 

Now suppose that the Moon's age is 4.0 x 109  years. This is a 
rather probable hypothesis. In this case, the Moon's matter might have 
been in a metallic state from a depth of 1000 kms. down to the center dur-
ing the first 14 x 10° years of the Moon's life. We ought to know how 
large was the radius of the Moon's central core immediately after the Moon's 
birth. Therefore, we have to calculate at first how large was the radius 
of the Moon at the beginning of its development In accordance with the 
Moon's hypsometric curve, constructed by Jokschil, we may reach the con-
clusion that the territory of the continental regions of the Moon's visi-
ble hemisphere is about 14,220,000 km2. The whole hemisphere is 18,969,000 
km2. The continents represent the original crust of the Moon2. At the 
beginning of the Moon's development, there were no basins. The lunar ba-
sins probably were formed in a later period because of the expansion of the 
Moon's surface. 

We are not yet aquainted with 15°4 of the lunar surface. We can 
use, therefore, only those data which pertain to the visible hemisphere. 

Let us take Fofor the whole surface area of the Moon at the be-
ginning of its life and Ro  for the radius of the Moon at this period. Then: 
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0.5 Fo  = 2 R02,r . 14.22 x 106  km.2; 

Ro 	2 
= 	 = 1505 x 10 5  C mS . 

,yr 

R - Ro 	230 x 105  cms., 

where R is the present radius of the Moon. 

If we use expression (6) for the pressure, instead of expression 
(4) because expression (4) gives us only a lower limit, then we get the 
final epoch of the Moon's expansion as between the periods t = 0.1412 x 
10 y years and t =  0.1413 x 109  years. The expansion ended when Pcenter 
decreased below the critical value 137 x 1010  dynes/cm.2. This happened 
about 3,958,700,000 years ago. If the Moon's age is,4.0 x 109 years and 
the present value of center is 4.72 x 1010dynes/cm.', then the duration 
of the Moon's expansion period may have been about 41.3 x 106  years. 
The increase in the Moon's radius was about: 

AR =  5.5 mms./year., 	 (20) 

if the speed of expansion was regular. According to professor Egyed's  
calculations, the increase in the Earth's radius is about 0.5 mms./year, 
which is one order of magnitude smaller. 

Using the data on the speed of expansion mentioned above, we may 
reach the result that the radius of the Moon's metallic core at the epoch 
of the Moon's birth may have been 691 km§. At this period, the Moon's 
radius was only 1505 kms. Then, 1 x 10b years after the Moon's origin, 
the radius of the celestial body was 1582 kms. and the radius of the me-
tallic core was 582 kms. When in the past gravity was much larger than 
at present, the Moon may have had an atmosphere, denser and thicker than 
any present atmosphere. 

This theory, explained above, is imposed on the hypothesis that 
Gilbert's results about the decrease of gravity are correct. Gilbert's 
calculations originated from the general theory of relativity of Dr. Al-
bert Einstein. 

The author of the present dissertation dedicates this study to 
the memory of one of the greatest explorers of the Moon: 

Dr. H. Percy W i l k i n s. 
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BOOK REVIEWS 

Larousse Encyclopedia of Astronomy, by Lucien Rudaux and G. de 
Vaucouleurs. Prometheus Press, New York, 1959. 506 pages. 818 illustra-
tions, including 8 full-color plates. Price $15.00. 

Reviewed by Ken Steinmetz 

The total knowledge of Man, accumulated by dedicated workers down 
through the ages to the present, is available to us through an awesome va-
riety of recorded media. Between the covers of a book on a specific sub-
ject may well be displayed the end result, at time of publication, of un-
told years of patient labor by equally unknown numbers of devoted scien-
tists. No book can tell of all the hardships, the failures, or of the tor-
ture and suffering that befell those who chose to contribute what they 
could to Man's knowledge against the desires of their contemporaries in 
power. 

Accordingly, it would seem difficult for any amateur astronomer 
to justify his failure to avail himself of all possible knowledge of the 
subject. Such knowledge is of far greater importance than his instruments. 
The professional astronomer with his specialized education most assuredly 
guides his efforts in accordance with frequent and often prolonged studies 
of the work done by others. The amateur, if he is to do more than merely 
ape the work of others, must study, search, work, and contribute meaning-
ful data to Man's bank of knowledge or else be content as a hobbyist of 
value only to himself. 

Astronomical books and charts belong in the library of every am-
ateur astronomer. His library should be as comprehensive as possible, with 
added emphasis on material that expands upon his chosen category of astron-
omy. The Larousse Encyclopedia of Astronomy is an excellent start on which 
to build such a library and is a most worthwhile reference work to be added 
to any existing collection, no matter how extensive. The encyclopedia is 
a large volume, as impressive in physical size as it is in subject cover-
age. The book is entirely readable, being basic and yet thorough. It com-
prehensively covers the widely dissimilar disciplines of astronomy and 
pulls them together with unity of meaning. 

The book is divided into four sections. The first, "The Splen-
dour of the Heavens: is a pleasant introduction into the wonders of astron-
omy as we contemplate it from the cool front porch on a clear summer eve-
ning. The sub-heading for the first topic is listed simply, "Appearance 
of the Sky." The authors proceed to answer the fundamental first questions 
of an inquiring mind asking why the sky appears as it does, and why certain 
relationships between the Earth, the Sun, the Moon, and the stars constant-
ly change. But, very quickly, basic material is presented on such phases 
of astronomy as orbits, eclipses, time, and the apparent movement of the 
stars, to mention only a few. The Earth and its relationship to the great 
scheme of our celestial environment is dwelt upon in detail and the reader 
is prepared to explore the vast wealth of information set forth on the 
Solar System in the second section of the book, "The Empire of the Sun." 
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As a true lover of Nature, Dr. Lugo writes in such an attractive 
manner as to keep the reader steadily curious about all his extremely in-
teresting inferences to the various astronomical (and other) subjects 
touched. It should not be considered seriously that the author is accept-
ing falacies for facts, as he cautiously refers to one or another subject 
of apparent fictitious character with proper scientific sense. It is true 
that throughout his book, the author seems to be striving to induce the 
reader to accept the unacceptable, giving as proof many records of publish-
ed news in the press, and references to the present and former serious sci-
entific observers, leaving always the reader with the most common and sim-
ple of questions: "How can we prove or disprove it, since we are only just 
a minute grain of matter in the midst of our inconceivably enormous Uni-
verse?" 

Personally, I am of the opinion that this is precisely a very con-
structive philosophy, as it tends to tempt Man's imagination to continue 
searching into the depths of Nature's mysteries. Curiosity is the seed that 
the Creator placed in Man's head, when born as a child, and which Man's duty 
is to harvest and to make produce for the general welfare of Mankind! At 
least, this condition should be present, inside the spirit and as a goal, 
of a true scientist. One thing or two should be remembered: Lowell's in-
sistence upon the nature of the Martian Canals and the habitability of that 
planet, and the present Project OZMA, which is being undertaken to clarify 
the current suspicion about the possibility of life on some planet belong-
ing to the stars Tau Ceti and/or Epsilon Eridani, as another planetary sys-
tem. 

It should not be taken as if the reviewer wants to stand by Dr. 
Lugo's opinions, as for example those concerning the "flying saucers"; but 
we should be cautious about not being always too sure about ourselves, and 
rather ask ourselves the question: "Could it be always lawful to believe 
that we are the only ones to possess the privilege of being the only dwel-
lers of the only inhabited World?" We should also remember the proven fact 
that Venus, Mars, and our Earth are three worlds lying inside the habita-
bility zone of our Solar System. Other systems far out in space can, and 
very probably do, have this same condition. At least water, in some of 
its natural forms, has been found on Venus and Mars; and water is a basic 
element for the existence of life in some of its various possible forms 
and adaptable to local, prevailing conditions. 

Dr. Lugo's book has a very sound and philosophical tendency; it 
tends to show by all comparative means the wonders of Nature, from the very 
bottom of the sea up to the vastness of Space, and the correlated meaning 
and importance to Man's life. It is nicely illustrated with many photo-
graphs, and being in the Spanish language, should have an English version 
for a more general and better understanding! 

#*****4141,11101,********** 

Neon Maps, by Dr. H. P. Wilkins. 27 charts and Gazetteer. Mac-
Millan Company, New York, 1960. Price $6.00. 

Reviewed by Alike K. Herring 

This latest edition of the Wilkins 300-inch map has been special-
ly prepared for those observers who desire a detailed lunar map in a form 
suitable for use at the telescope. Published on a scale of 53.4 miles per 
inch, or approximately 39 inches for the lunar diameter, the chart sections 
are therefore somewhat larger than those in the version previously published 
in book form (The Moon, Wilkins and Moore, The MacMillan Company, 1955), 
and are consequently more legible and easier to read. 

Some new details have been added to this edition; among these is 
the location of the volcanic degassing reported in Alphonsus in 1958. Also 
included is the well known chart of interior detail in Ptolemaeus, also re-
produced to a larger scale, which chart depicts many details that will tax 
the resolving power of most amateur instruments. Of special interest is a 
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chart of the averted hemisphere which is based on the photographs secured 
by the Soviet Lunar Rocket, Lunik III. The complete set of charts there-
fore depicts all but about 2(A of the entire lunar globe. 

The Gazetteer consists of a list of 700 named formations, very 
conveniently arranged in alphabetical order, along with the map section 
number wherein each may be found. Brief descriptions of each feature are 
also given; but these are inserted primarily for identification and are not 
intended to supplant the more voluminous material contained in The Moon, 
which the student should still retain as a reference. 

Moon Maps is presented in a sturdy double ring binding which per-
mits the map containing any feature to be placed opposite its description 
in the Gazetteer. It is therefore most ideally suited for actual use at 
the telescope; as a second or working copy of the Wilkins map it is most 
highly recommended by this reviewer. 

THE SIXTH CONVENTION OF THE ASSOCIATION 
OF LUNAR AND PLANETARY OBSERVERS  

By: L. J. Robinson 

Ar has happened several times in the past, the Association of Lu-
nar and Planetary Observers held their convention in conjunction with the 
Western Amateur Astronomers. This year the Sixth A.L.P.O. Convention was 
stationed at San Jose, California. At nine o'clock on the morning of Au-
gust 24, 1960, Room B of the San Jose Civic Auditorium began to fill with 
delegates, all expecting the twenty papers to provide new insights in as-
tronomy which they might carry back to their telescopes. 

The Morning Session was formally called to order by Mr. A.L.P.O., 
Walter Haas. Mr. Haas gave a resume of the A.L.P.O.'s efforts in the past 
together with a taste of things to come; after several announcements he 
turned the session over to the first eleven speakers. For the sake of 
brevity I will present the general agenda, adding a brief note at the end 
of the name of each paper. 

(1) Introduction: Walter H. Haas. See above. 

(2) Recently Observed Rotation  Rates on Saturn: Thomas A. Cragg. 
Mr. Cragg discussed theITuent rotafT767-rgreiIWACtroscopic vs. vis-
ual) on Saturn at latitude 60° N. Much of the A.L.P.O.'s visual material 
has come from observations of the Dollfuss spot of May, 1960, and of a spot 
recently discovered by Robinson in June. 

(3) Jupiter in  1958-59 as Observed from  Japan: Takeshi Sato. Mr. 
Sato presented a detailed analysis of the work done by the Oriental Astro-
nomical Association on Jupiter in 10-59. Particular mention was made of 
colors and of belt descriptions. Several very well-done drawings were pro-
jected. Paper read by Walter H. Haas. 

(4) Mars and the Telescope: Thomas R. Cave. Mr. Cave showed 
several drawings as made by himself with an eight-inch telescope. His 
description of these drawings showed the fine work which can be done with 
a modest telescope. 

(5) Some Problems about the Names of the Martian Markings: Tsuneo 
Saheki. Mr. 1MEeki relate drab-inns 	To-  erroneousnMngoarf Mar- 
tian features. He provided the correct nomenclature for the markings. Pa-
per read by Clarion Cochran. 

(6) The Future of the  Mercury Section: Geoffrey Gaherty, Jr. Mr. 
Gaherty told of Grionns or-the Mercury 	for the coming year; spe- 
cial reference was made to the November 7, 1960, solar transit. Report 
forms are available to those who wish to observe this event. Persons in-
terested should contact Mr. Gaherty, whose address is on the back inside 
Cover. 
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FIGURE 29. Dr. Dinsmore Alter 
(right) and Mr. Alika Herring at 
Sixth A.L.P.O. Convention at San 
Jose, Calif., August 24, 1960. 
Photograph contributed by Alika 
Herring. 

FIGURE 32. Presentation of an 
A.L.P.O. Award to Thomas Cave 
by Thomas Cragg. Left to right: 
Cragg, Cave, David Barcroft, Mrs. 
Daly. Photograph by L. J. Robin-
son. 

FIGURE 28. Radio Telescopes of Stanford 
University. Installation visited by Field 
Trip of Western Amateur Astronomers during 
their Convention at San Jose, Calif., Au-
gust 25-27, 1960. Photograph by Jack 
Eastman, Jr. 

FIGURE 31. Presentation of the W.A.A. 
G. Bruce Blair Award to David P. Bat-
croft (right) by Walter H. Haas at 
the 1960 Banquet of the Western Ama-
teur Astronomers. Photograph by 
Leif J. Robinson. 

FIGURE 30. Thomas Cragg observing Sun 
with 6-inch reflector (also called "the 
plumber's nightmare") during 1960 W.A.A. 
Convention. Site is San Jose, Calif., 
Civic Auditorium Parking Lot. Photograph 
by Jack Eastman, Jr. 
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(7) Venus-11a with a Past: Dr. James C. Bartlett, Jr. Dr. 
Bartlett told of the history of Venus and of the observational problem, 
and errors connected with this planet. Read by Natalie Leonard. 

(8) The Constituents of the Atmosphere of Venus: Brian Warner. 
Mr. Warner related the many theories of the surface of Venus to the material 
within the atmosphere--showing all have merit, but also showing how little 
is known. Read by Art Leonard. 

(9) An Amateur's Lunar and Planetary Photography: Robert R. Cas-
sell. Mr. Cassell showed photographs of his equipment, describing the op-
eration of same as well as the results. His efforts were made with an 
eight-inch telescope. 

(10) A Planetary Camera for a 12.5-Inch Reflector: Jack Eastman. 
Mr. Eastman did much the same as Mr. Cassell, only specializing in a large 
projection camera for planetary detail. 

(11) The Moon and Ourselves: Carlos E. Rost. Mr. Rost gave an 
enthusiastic description of amateur lunar studies in our dawning Space Age. 
Paper read by David P. Barcroft. 

(12) Evolution of the Moon: Dr. Dinsmore Alter. The Afternoon 
Session opened with Dr. Alter as the principal speaker. This most inter-
esting paper concerned itself with the empirical facts relating our moon 
to the other satellites of the Solar System. This paper will soon be pub-
lished in the P.A.S.P. 

(13) "Saucers" in Ptol'emaeus: Alike: K. Herring. Mr. Herring pre-
sented a fine analysis of his research on the floor of this crater. A com-
posite map was projected showing the 100-plus features observed by Mr. Her-
ring. Read by Raymond Dudley. 

(14) The Reported Outbreak in Alphonsus (An Analysis): Patrick 
Moore. Mr. Moore presented a complete discussion of all observations of 
the "volcanic" disturbance in 1958 within the crater. He reached the con-
clusion that the outbreak probably did occur. Dr. Alter interjected sev-
eral comments supporting Mr. Moore. One will recall that Dr. Alter is 
noted for his work on Alphonsus. Read by Don Charles. 

(15) Lunar Colors: David P. Barcroft. Due to the pressing time 
limit left for the rest of the papers, Mr. Barcroft elected, under objec-
tion from the other delegates, not to present his paper. 

(16) Compiling a Precision Plato Map: Patrick McIntosh. Mr. Mc-
Intosh described the methods he used in making his accurate map of the 
floor of Plato. His efforts should be noted by every serious student of 
the moon. Read by Frank Grow. 

(17) Comets in History and Astronomy: Francisco Aniceto Lugo. 
Dr. Lugo presented an entertaining paper on the "hazards" presented to the 
earth by comets. Read by Harold Milner. 

(18) Methods for Determining the Amounts of Light Reflected from 
Objects in Different Wave Lengths: Gary Wegner. Mr. Wegner proposed sev-
eral advanced techniques for refining amateur studies of the lunar and 
planetary surfaces. Paper read by Stanley Emig. 

(19) Some Suggestions for Solar System Observation: Leif J. Robin-
son. Mr. Robinson gave a short account of the newly formed Methods Commit-
tee for the A.L.P.O. He stated that this committee will attempt to solve 
some of the problems confronting the amateur. Its first project will be 
to produce an Observing Manual. After the talk Mr. Haas made some addi-
tional comments. 

(20) A Method for Estimating Positions: William E. Kunkel. Mr. 
Kunkel gave a  delightful talk on a most difficult-to-present subject. He 
showed how a telescope without a drive can determine the position of an un-
known object, e.g. a new comet, with great accuracy. 
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Dr. James C. Bartlett, Jr., has been replaced as Venus Recorder 
by Mr. William K. Hartmann, 1025 Manor Road, New Kensington, Penna. 
is a matter of very deep regret to lose from our staff Dr. Bartlett, who 
has headed the Venus Section since 1951. His letters--lengthy, witty, 
often philosophical, and always informative--will be well known to many of 
our readers. His tremendous personal observational activity on Venus and 
other objects and his reports about Venus in this periodical deserve great 
praise. One should mention here his efforts at statistical investigations 
of certain Venusian phenomena, e.g., the cusp-caps, as a praiseworthy kind 
of analysis of our often contradictory Venus observations. Dr. Bartlett's 
decision to leave the post of Venus Recorder has been forced by much in-
creased demands of his employment. The new Venus Recorder, Mr. Hartmann, 
is already known, at least by his writings, to many of our readers. He 
brings to the post a very good background in lunar and planetary astronomy 
and an appreciation of the many perplexing Venus problems, and he is plan-
ning a Venus Observing Form. In the future all A.L.P.O. work on Venus 
should be sent to Mr. Hartmann. 

Error in July-August, 1960, Issue. On p. 103, second paragraph 
eighth line in paragraph, read comet and not camera. The sentence will 
then become: "The other is to use an off-axis image of the comet as a 
guide image." 

In Memoriam. We have learned with regret of the death on May 6, 
1960, of Mr. W. F. Duncan of Galveston, Texas. He had been an A.L.P.O. 
member since 1953 and was often very active in Mr. Adams' Lunar Meteor 
Search project. Mr. Duncan left his books and slides to the Galveston 
High Schools, where he was teaching a course in astronomy at the time of 
his death. He regularly attended meetings of the Houston (Texas) Astron-
omy Club and is much missed by its members. 

Binders for Periodicals. Mr. Carlos E. Rost sends the following 
note: "The two nice-looking and practical Gilmer Binders with a capacity 
for 24 issues each of this periodical, which were made especially for me 
by that concern, are keeping my copies in chronological order, extremely 
handy, and safe. The price for each binder is only $3.50, and a letter to 
the manufacturer mentioning Carlos Rost as an A.L.P.O. member will suffice. 
(For your convenience, please mention Order No. 4929.) Gilmer Binder, 
8734 West Chester Pike, Upper Darby, Penna." 

New Mexico State University Library File of The Strolling Astron-
omer. Mr. Chester H. Linscheid, Librarian, State University Library, New 
ex co State University, University Park, New Mexico, is desirous of build-

ing up two complete sets of our periodical, one in the Rare Book Room for 
preservation and the other for circulation to A.L.P.O. members. Mr. Lin-
SC119id has at all times been extremely cooperative and has honored a fair 
number of requests for the use of back issues and articles. The New Mexi-
co State University Library already has a complete file of The Strolling 
Astronomer with this exception: they lack Volume 11, Nos. 7-10, July-Oc-
tober, 1957. We shall be grateful to anyone who can supply them with this 
issue, and the Editor will pay a reasonable sum for one or two copies. We 
hope at a future date to carry a list of all back issues needed by Mr. Lin-
scheid to complete his double set. 

Travel Funds for A.L.P.O. Observing Pro'ects. We have recently re- 
ceived an anonymous gift of modest amount. 	t has been decided to use the 
money thus generously made available to help finance travel by qualified 
A.L.P.O. members doing special research projects at professional observa-
tories. It is our hope that such aid may make possible studies by keen 
and competent members that would otherwise not be done. The Editor will 
for the present pass upon applications for such aid, usually with advice 
from others; of course, applicants must have the advance approval of the 
Observatory to which they wish to go. The amount of any individual appro-
priation for this project cannot surpass fifty to one hundred dollars. 

Insert on A.L.P.O. Library. Please note the insert in this issue--
and don't forget that the A.L.P.O. Library is useful only as it is used. 
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1 
De ASSOCIATION OF LUNAR AND PLANETARY OBSERVERS 

Strolling Astra/oiler 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



IN THIS ISSUE 

PLANETARY APPULSES AND OCCULTATIONS 
IN 1961 	  

RECENTLY OBSERVED ROTATION RATES 
ON SATURN 	  

REPORT OF THE A.L.P.O. OBSERVATIONS OF CRATER 
TIMES AT THE MARCH 13, 1960, LUNAR ECLIPSE 	 

THE AREA EAST OF TRIESNECKER 	  

VENUS FROM SUPERIOR CONJUNCTION, 1957, 
THROUGH SUPERIOR CONJUNCTION,1958 	 

THE SEVENTH CONVENTION OF THE A.L.P.O. IN 
HAVERFORD, PENNSYLVANIA 	  

GREAT LAKES REGION 1960 CONVENTION 

BOOK REVIEW 	  

CURRENT VENUS SECTION PROJECTS 	 

TRANSIT OF MERCURY--PRELIMINARY 
REPORT 	  

ANNOUNCEMENTS 

OBSERVATIONS AND COMMENTS 

PAGE 161 

PAGE 162 

PAGE 163 

PAGE 167 

PAGE 167 

PAGE 179 

PAGE 184 

PAGE 184 

PAGE 186 

PAGE 188 

PAGE 189 

PAGE 190 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



Postscript  tt Editor. Since this paper was written, a surprising 
amount of activity has occurred near latitude 60°N. on Saturn. No less 
than six observers recorded C.M. transits of spots both here and in the 
Equatorial Zone during the W.A.A. Convention at San Jose in late August! 
Splendid work in following these spots has been carried out by Messrs. 
Thomas Cragg, Leif Robinson, and Dale Cruikshank. 

It is extremely important in a study of this kind to have avail-
able for study all the observations made. We must also stress the unique-
gaal, to the Editor's knowledge, of this opportunity for a valuable di- 
r 	visual determination of the rotation of Saturn near latitude 60°N. 
We hence urge everyone who obtained any observations of this kind to for-
ward them immediately  to Thomas Cragg, 246 W. Beach Ave., Inglewood 3, 
California. 

REPORT OF THE A.L.P.O. OBSERVATIONS  OF CBATER  TIMES 

AT THE MARCH L2, 12§11, LUNAR ECLIPSE  

By: Joseph Ashbrook 

During the total eclipse of the moon on March 13, 1960, many mem-
bers of the A.L.P.O. recorded the times of the four contacts of the moon 
with the umbral shadow, as well as the times when particular craters en-
tered or left the umbra. Mr. Haas very kindly sent a transcript of the 
observers' records to the author for analysis, and this article is a sum-
mary of the results. Some A.L.P.O. observers had also sent their timings 
directly to at and Telescope;  and these were analyzed on pages 474-473 
of the June, 1960, issue of that magazine. Observations already treated 
there are not included in the present discussion, which is therefore in-
dependent. The importance of careful timings of contacts and crater times 
is that they can be subsequently used to study the size of the earth's 
shadow, which, as is well known, always appears slightly larger than pre-
dicted from the eclipse geometry alone, without reference to the earth's 
atmosphere. This excess in shadow size usually runs about 2% or slightly 
more, and varies somewhat from eclipse to eclipse. 

Suppose that an observer has timed Contact I, the beginning of 
partial eclipse. At that instant, the moon's disk is externally tangent 
to the umbra outline. The first step in the reduction is to compute the 
angular distance of the moon's center from the center of the shadow. Then, 
subtracting from this value the angular semidiameter of the moon gives the 
angular radius of the umbra. The shadow radius can be evaluated more ac-
curately from crater times. Suppose that the entrance of Plato into the 
shadow has been observed; that is, the moment has been noted at which the 
umbra edge passed through the center of the crater. The location of the 
crater's midpoint with respect to the center of the moon's disk can be 
calculated, taking into account the crater's selenographic coordinates and 
the libration. We can also compute the location of the disk center rela-
tive to the shadow center. As the final step, we can then deduce the an-
gular distance of Plato's midpoint from the center of the shadow, in other 
words, the radius of the umbra. 

This process of reduction is possible only if the observed time 
refers to a definite point on the moon whose coordinates are known, such 
as the midpoint of a crater. Observations of the time when Plato first 
begins to be covered and of the time when it is just covered can be used 
because their average gives the time for the midpoint. However, timings 
for large and irregular features like Mare Crisium cannot be evaluated. 

A few other suggestions to observers should be mentioned. Since 
the uncertainty in a good crater timing is several tenths of a minute, 
the most suitable unit in recording observations is 0.1 minutes (6 seconds). 
Timings should not be attempted in a hazy sky or through thin clouds, as 
this makes the umbra appear too large by an indeterminate amount. Also, 
since a misidentified crater gives a false result, it is best not to re-
cord the time of any feature whose identity is not certain. 
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These precepts will explain the omission of a small proportion 
of the observations reported. In addition to A.L.P.O. timings, two other 
short lists are included in this analysis: one by members of the Obser-
ving Group of the New York Amateur Astronomers Association, published in 
Eyepiece for May, 1960; a second by members of the Observation and Study 
Group of the Toronto Centre, Royal Astronomical Society of Canada, pub-
lished in Scope, 1960, spring number. 

A total of 15 observations of contact times is available, omit-
ting a lone determination of Contact IV. Listed here for each of the 
other contacts are: the average time, number of observations, and the 
observed enlargement of the umbra (expressed as a percent of the predicted 
radius): 

Contact 	 U.T. 	 No. 	Enlargement 

I 6:38:21 5 
Ii 7:40:34 7 
III 9:15:13 3 

The result for Contact I may be systematically too small, as it 
is to be expected that ordinarily this event is not recognized until the 
umbra has already advanced a little way onto the moon's disk. Giving 
weights of 1, 2, and 1, respectively, we adopt 2.4% for the enlargement 
from the contact data. The corresponding value found in the Sky and Tele-
scope discussion was 2.8%, from 100 observations. 

We turn to the crater times. For each of the 53 observations is 
listed the observer, the crater name, observed Universal Time, the deduced 
umbral radius (expressed as a fraction of the earth's equatorial radius), 
and the excess of this figure over the predicted radius. 

Entrance Into Umbra 

1.8% 
2.4% 
2.9% 

Observer 

0 

CC 

B 

CC 

JB 

VF 

CC 

CJ 

B 

TC 

J 

0 

CC 

B 

B 

0 

Crater 

Seleucus 

Riccioli 

Grimaldi 

Grimaldi 

Grimaldi 

Marius 

Aristarchus 

Aristarchus 

Aristarchus 

Aristarchus 

Aristarchus 

Kepler 

Kepler 

Encke 

Harpalus 

Euler 

U.T. 

6:40.6 

6:42.0 

6:43.9 

6:44.2 

6:44.4 

6:45.0 

6:46.1 

6:46.2 

6:46.4 

6:46.8.733 

6:50.4 

6:50.8 

6:50.8 

6:51.2 

6:53.1 

ro 	ro  - rc  

	

.738 	+.021 

	

.737 	+.020  

	

.746 	+.030 

	

.743 	+.027 

	

.741 	+.025 

	

.740 	+.023 

	

.740 	+.023 

.739 

6:46.3

+.022 

	

.738 	+.021  

	

.736 	+.019 

+.016 

	

.742 	+.025  

	

.737 	+.020  

	

.748 	+.031 

	

.741 	+.024 

	

.741 	+.024 
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Observer Crater U.T. ro  ro 	rc  

0 Pytheas 6:57.4 743 +.026 

VF Copernicus 6:58.0 747 + 030 

CJ Copernicus 6:58.0 747 +.030 

CC Copernicus 6:58.5 742 +.025 

JB Copernicus 6:58.8 739 +.022 

B Plato 7:00.5 747 +.030 

VF Plato 7:01.0 742 +.025 

JB Plato 7:01 	2 .740 + 023 

J Plato 7:01.4 .738  +.021 

R Plato 7:01.5 .737 + 020 

CC Plato 7:01.6 .737 + 020 

0 Plato 7:01.9 .734 +.017 

TC Cassini 7:06.7 .741 +.024 

( ) Herschel 7:10.8 .736 + U21 

CC Pitatus 7:11.6 .737 +.020 

J Manilius 7:13.2 .737 +.020 

J Menelaus 7:15.2 .742 4,025 

B Tycho 7:15.5 .748 +.031 

R Menelaus .736 +.019 

0 Menelaus 7:16.4 731 +.014 

VF Tycho 7:16.5 .740 +.0..:3 

CC Tycho 7:16.8 .737 +.020 

J Tycho 7:17.0 .736 +.019 

J8 Tycho 7:17.2 734 i.017 

0 Proclus 7:28.1 .737 +.020 

J Proclus 7:28.4 .734 +.017 

Exits From Umbra 

Observer Crater U.T. ro 1.0 	- 	rc  

0 Seleucus-  9:22.7 .736 +.019 

VF Aristarchus 9:27.5 .723 +.008 

TC Gassendi 9:28.5 .741 +.025 

CC Aristarchus 9:28.8 .735 +.020 

TC Aristarchus 9:29.5 .742 +.027 
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Observer Crater U.T. ro rc  - rc  

VP Tycho 9:37.6 .722 

R Plato 9:45.0 .734 :.::: 
JB Plato 9:45.2 .735 +.018 

0 Plato 9:45.8 .741 +.024 

TC Herschel 9:48.2 .733 +.016 
TC Cassini 9:51.8 .742 +.023 

Key To Observers 

B--Bergen County Astronomical Society, West Englewood, N. J. (Several 
observers with instruments from 8-inch reflectors to 24-inch refractors). 

CC-Clark R. Chapman, Buffalo, N. Y. 10- and 6-inch reflectors. 

CJ-Craig L. Johnson, Boulder, Colorado. 4-inch reflector. 

J--Tom and Dan Joldersma, Holland, Michigan. 4-inch reflector. 

JB-John Bartle, New York, N. Y. 2.4-inch refractor. 

0--Thomas Osypowski, West Allis, Wis. 6-inch reflector. 

R--Beaufort S. Ragland, Richmond, Va. 3-inch refractor. 

TC-Toronto Centre. Royal Astronomical Society of Canada, Toronto, Ont. 
(Three observers). 

VF-Vincent Favelora, New York, N. Y. 4-inch reflector. 

The average of all 53 values of rc  - rc  is +.0218 earth radii, 
with a mean error of 1.0013. Dividing this mean by the theoretical shadow 
radius, rc  • .717, we get 3.04 1.18 percent as the observed enlargement 
of the umbra. This is somewhat larger than the 2.4 percent derived from 
the 15 contact times. but should be more reliable. 

What is the most probable value of the shadow enlargement at the 
March 13, 1960, eclipse? It is best to base this on crater times only. 
In the June, 1960. ax.  and Telescope, 203 crater timings were discussed 
in precisely the same way as in this paper, giving 2.71 ± .06 percent. 
Taking a weighted mean of this value and the new data, we conclude from 
all 256 crater observations that during the March 13 eclipse the earth's 
umbra was 2.78 * .06 percent larger than the theoretical value. 

This number is decidedly larger than the value of 2.0 percent, 
which is arbitrarily used in the American Ephemeris lunar eclipse pre-
dictions. 

The reader who wants further information on the general subject 
of the size of the earth's shadow shauld consult P. Link's book on lunar 
eclipses, Die Mondfinsternisse, Leipzig, 1936. The formulae for reducing 
crater timings are given by Link in Publication No. 25 of Ondrejov Obser-
vatory. Both works can be found in almost all observatory libraries. 

Postscript  a Editor. We are very grateful to Dr. Ashbrook for 
this analysis of A.L.P.O. umbral contact crater timings during the March 
13, 1960, lunar eclipse. This program is highly recommended to our mem-
bers at future lunar eclipses; and small apertures of only a few inches 
are adequate, and even preferable. Dr. Ashbrookis suggestions to obser- 
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vers should be followed. It is pointless to record times of this kind to 
the nearest second and too rough to record them to the nearest minute only. 

Dr. Ashbrook has given these additional details about his anal-
ysis: "In the reductions, two details warrant mention. Since the observed 
times are Universal Time, a4.0.6 minute correction was applied to each, to 
convert them .to Ephemeris Time, in which the American Ephemeris gives lunar 
and solar coordinates. Second, due allowance was made for the slight el-
lipticity of the umbra outline, resulting from the ellipticity of the earth." 

THE AREA Lau OF TRIESNECKER 

By: Ernst E. Both and Joseph Ashbrook 

Many lunar observers have devoted especial attention to the re-
gion just west of Triesnecker, because of the famous rill system there. 
However, east and north of this crater, between it and Ukert, is a curious 
formation that has never been adequately charted. Under a very low sun, 
what appears to be a broad, very shallow trough can be seen, touching the 
east wall of Triesnecker. About 20 miles across at its widest, it runs 
approximately from northwest to southeast. The shadow in the trough is 
conspicuous in a 3-inch telescope, at colongitude 174°. 

Excellent photographs covering this neighborhood have been pub-
lished, such as Mt. Wilson No. 261, and sheet C4-e of Kuiper's Atlas. They 
indicate that the eastern flank of the trough is a low swelling, about 20 
miles across. These photographs also suggest the possibility that the 
trough forms the western part of a very large, shallow depression, seemingly 
filling most of the area bordered by Triesnecker, Ukert, and Chladni. 

Existing maps disagree badly in this area, as a comparison among 
the representations by Neison, Krieger, Goodacre, Fauth, and Wilkins in-
dicates. Of these, Krieger's is the best. It has been reproduced in az-
ular Astronomy, 22, facing page 12, 1914. 

The area of the trough and swelling deserves careful reexamina-
tion by visual observers, as its interpretation is unclear. There is much 
need for good drawings, made when the region is very near the terminator. 
E. Both will welcome observing reports of it. His address is on the back 
inside cover. 

Postscript  ta,  Editor. Here is one more good project for such of 
our lunar observers as may be wondering what they can do or what programs 
of this kind the A.L.P.O. has. 

VENUS FROM SUPERIOR CONJUNCTION. WI 

THROUGH SUPERIOR CQNJUNCTION,  1958  

By: James C. Bartlett, Jr. 

In the Autumn of 1 58 this writer suffered a sea change; if not 
"Into something rich and strange," at least into something confused in 
schedules, retarded in projects, and bereft of his wonted leisure. The 
immediate cause of this sad metamorphosis was a business merger, from the 
effects of which I find myself only now recovering. In the meantime, how-
ever, it is regrettable that many letters have had to go unanswered and 
observations unacknowledged, for which sincere apologies are hereby offered. 
Doubtless this unfortunate period has earned me the reputation of being 
the worst Recorder ever heard of. 

When, some years ago, Prof. Haas asked me to serve as Venus Re- 
corder, I consented in the hope of doing something useful for the A.L.P.O.; 
and so far as in me lay I have tried to justify his and your confidence. 
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FIGURE 34. Philip R. Glaser 
(left) and Phillip W. Budine 
at Astronomical League National 
Convention at Haverford College. 
Pennsylvania. September 3-5, 
1960. Photograph by Carlos E. 
Rost. 

FIGURE 33. Buses 
loading for tri-
state astronomical 
tour on September 
4, 1960, during 
League Convention. 
Photograph by Carlos 
E. Rost. 

  

FIGURE 36. Dining 
Hall Building on 
Haverford College 
Campus. Photograph 
by Carlos E. Rost. 
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• 

1. "Uranus-Neptune Section Report No. 3: by Leonard B. Abbey, Jr. 
2. "The Lunar Meteor Project and the Future," by Robert M. Adams 

(summarized by Clark Chapman in the absence of the author). 
3. "Amateur Observations of Saturn," by Phillip W. Budine. 
4. "The Future of the Mercury Section," by Geoffrey Gaherty, Jr. 
5. "An A.L.P.O. Venus Month," by William K. Hartmann. 
6. "Some Informal Remarks about Jupiter," by Philip R. Glaser. 
7. "Possible Effects of Comets on Starlight," by David D. Meisel. 
8. 1.10n the Variation of the Phase of Venus from Theory," by 

Minick Rushton. 
9. "Amateur Research," by William E. Shawcross. 
10. "An Appeal for Tolerance for Unorthodox Thinking," by Eugene 

Spiess (read in the absence of the author by Walter H. Haas.) 
11. "The Lunar Training Program of the Montreal Centre," by George 

Wedge. 
12. "An Outlook of the Nature of Comets," by Francisco Aniceto 

Lugo (summarized in the absence of the author by Lewis Dewart.) 
13. "The Moon and Ourselves," by Carlos B. Rost. 

The talks by Leonard Abbey, Robert Adams, Phil Budine, and Geoffrey 
Gaherty discussed the past and future work of their respective Sections. 
Bill Hartmann, who was appointed the new Venus Recorder during the conven-
tion by Mr. Haas, talked about a program he is working out that hopefully 
will determine whether the dusky features seen by many observers on Venus 
are real or not. Phil Glaser talked about the 1960 apparition of Jupiter 
and a few of the highlights, including the return of the Red Spot and a 
new quiescent SEBs  spot. The other papers were all equally well-done, and 
together with the interesting comments by Walter Haas, helped to make the 
A.L.P.O. Session an enjoyable one for all. 

The exhibits during the convention were located in the building 
right next to Roberts Hall, where the paper sessions were held. The ex-
hibit that attracted the most spectators was undoubtedly the A.L.P.O. Dis-
play, thanks to the hard work of David Meisel who arranged the hundreds of 
drawings and photographs turned in to him into a magnificent exhibit. The 
excellent contributions by Takeshi Sato, R. R. de Freitas Mourao, John West-
fall, Carlos Rost, Paul Knauth, Phil Budine, Joseph Vitous, and others 
greatly enhanced the A.L.P.O. exhibit. 

The finale of the convention was the Honor Dinner, which was held 
Monday evening in the dining hall of Haverford College. The main course 
was prime ribs of beef. The evening was highlighted by a fascinating talk 
given by Dr. Louis C. Green, Professor of Astronomy at Haverford College. 
on "Rockets. Satellites and the New Astronomy." Following the dinner, 
Walter Haas presented our hard-working Comets Recorder, David D. Meisel, 
with an A.L.P.O. Award Pin. Mr. Meisel has turned the Comets Section into 
the clearing house for all amateur cometary observations in the United 
States, and publishes announcement cards on comet discoveries and obser-
vations. As Mr. Haas mentioned in the presentation speech, at the rate 
Mr. Meisel is working on improving and enlarging the Comets Section, it 
won't be long before we will have to call the A.L.P.O. the "Association 
of Lunar, Planetary and Cometary Observers" or possibly even the "Associ-
ation of Cometary, Lunar and Planetary Observers"! 

All in all, the Seventh A.L.P.O. Convention with the Astronomical 
League was a grand success and fun for all; and I am sure that we are all 
eagerly looking forward to the next A.L.P.O. conventions. In 1961 these 
will be held with the Astronomical League at Detroit on July 1-3 and with 
the Western Amateur Astronomers at Long Beach, California, on August 24-27. 

We are, of course, grateful to the Astronomical League for having 
made possible our Haverford convention and several earlier ones. 

Postscript 12x, Editor. The following persons contributed to the 
A.L.P.O. Exhibits at San Jose and at Haverford in 19601 Phillip W. Budine, 
Clark Chapman, Charles M. Cyrus, Lewis Dewart, Geoffrey Gaherty, Jr., P. R. 
Glaser, William K. Hartmann, Carlos M. Jensen, Lyle T. Johnson, Paul Knauth, 
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FIGURE 37. Informal 
group at Astronomical 
League National Conven-
tion at Haverford, Penn-
sylvania. Left to right: 
Leonard B. Abbey. Jr., 
Chandler H. Holton, League 
President, Charles H. Le-
Roy, Walter H. Haas, 
Wilma Cherup, League Ex-
ecutive Secretary, and 
Minick Rushton. Photo-
graph by Carlos E. Rost. 

FIGURE 38. Carlos R. Rost pre-
senting paper at Seventh A.L.P.O. 
Convention at Haverford. Photo-
graph by Lyle T. Johnson. 

FIGURE 39. George R. Wedge of the 
Montreal Centre presenting paper and 
discussing slide at Seventh A.L.P.O. 
Convention. Photograph by Lyle T. 
Johnson. 

FIGURE O. A.L.P.O. Exhibit during Con-
vention at Haverford. Exhibit assembled 
and arranged by David D. Meisel. Photo-
graph by Lyle T. Johnson. 

183 

FIGURE 41. Lewis Dewart 
reading paper by Francisco 
Aniceto Lugo of Caracas, 
Venezuela during Seventh 
A.L.P.O. Convention. Photo-
graph by Lyle T. Johnson. 
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FIGURE 46. Mars. Nov. 
25, 1958. 12h33m U.T. 
CM=2870. 

FIGURE 42. Presentation of an A.L.P.O. Award, a sterling silver chain 
necktie clasp, to David D. Meisel (right) by Walter H. Haas at Honor Din-
ner during Astronomical League National Convention at Haverford College. 
Pennsylvania, September 3-5, 1960. Award made in recognition of Mr. 
Meisel's original and outstanding work as A.L.P.O. Comets Recorder. 
Photograph by Frank Delaney. 

FIGURE 43. Lunar 
Crater Cassini. 
Phillip W. Budine. 
November 8, 1959. 
Oh 35m, U. T. 
4-inch Unitron re-
fractor. 214X. 
Seeing 7. Trans-
parency 4. Colongi-
tude 35$9. 

FIGURES 44. 45, 46. 
Photographs of Mars 
by Hiroshi Kuratani 
of the Toyama Munic-
ipal Observatory, 

Japan. 16-inch reflector with 10-inch eccentric stop. TriTX film used with 
Wale R2 Filter. Contributed by Takeshi Sato. 

FIGURE 44. Mars. Nov. 5,„ 	 S. ars. 0v. 
1958. 13h48m,U.T. CM-116°. 23, 1958. 15h2 m, U.T. 

CM.,3420. 

185 

This material courtesy of The Association of Lunar and Planetary Observers (A.L.P.O.). Any public use of this material requires written permission from the A.L.P.O..



2 pages rearranged with only article wanted 
appearing and others eliminated--new nega- 
tive, one side of paper only 

4 pages same as last item, 2 sides printed 

Per 100 

6.75 
9.75 

Mr. Harvey has been publishing this magazine from the September-
October, 1959, issue to the present. His prices, of course, apply only 
to articles in such recent issues; nor can these be kept in stock indef-
initely. We urge interested members to consider purchasing reprints; per-
haps authors would sometimes like to request a supply in advance when they 
submit their articles. 

In Memoriam. We have learned with sorrow of the death of W. I. 
Abbott of Dallas, Texas, on March 7, 1960. The Editor had met Mr. Abbott 
several times at astronomical gatherings near Dallas or fort Worth and had 
greatly enjoyed knowing him. 

Born at Carrollton, Missouri, 70 years ago, Mr. Abbott graduated 
from the University of New Mexico in 1930 with a degree in electrical en-
gineering. He later served as engineer and inspector of the Federal Com-
munications Commission Office at Dallas. As a sailor on the U.S.S. George 
Washington in World War I, he published "The Hatchet," the first daily news-
paper ever printed at sea. Mr. Abbott retired five years ago but remained 
astronomically very active. He played key roles in the Texas Astronomical 
Society and the Dallas Moonwatch Station. He had been a member of the A.L.-
P.O. since 1955. We extend our sympathies to his family and friends in 
their loss. 

OBSERVATIONS AND COMMENTS 

Photographs of Mars. Readers are invited to examine Figures 44, 43, 
and 46 on p. 185, photographs of Mars during its 1958-9 apparition. Depend-
ing somewhat on how successfully the fainter markings are reproduced, these 
may give a good idea of what is likely to be possible photographically on 
Mars now with the larger instruments ordinarily available to amateurs. Of 
course, the angular diameter will be less than two years ago, the tip of 
the axis will be more northerly, and the Martian season will be later. One 
readily recognizes on these photographs such features as Mare Sirenum, Solis 
Lacus, Syrtis Major, Sinus Sabaeus, and Pandorae Fretum and, less readily, 
Mare Hadriacum, the whitened Hellas, the two Forks of Aryn, Thoth-Nepenthes 
canal (old terminology), and others. We congratulate Mr. Kuratani on the 
fine quality of these photographs. 

Cassini. Students of this lunar crater should note Mr. Phillip 
Budine's drawing here published as Figure 43 on p. 185. 

Concerning Lunar and Planetary Intensity  Scales: Mr. Elmer J. Reese 
on August 14, 1960, wrote as follows: "The brief note on intensity esti-
mates being sent to you in another envelope had already been sealed when I 
happened to read Mr. Both's article on Mars in The Strolling Astronomer, 
Vol. 14, pp. 99-102. I was not happy to learn that Mr. Both is recommend-
ing the 'inverse' intensity scale for his Mars Section. The 'direct' scale 
adopted by the Lunar and Jupiter Sections could be standardized just as eas-
ily as the 'inverse' scale to meet the needs of the Mars Section. Actually, 
I have no particular reason for preferring the directl  scale to the 'inverse' 
scale, but it seems to me that one or the other should be used exclusively 
by all sections to minimize confusion. 

"Also, I question the usefulness of selecting as a datum point the 
apparent surface brightness of the night sky background in the vicinity of 
the planet when estimating the intensity of any small area on the disc. Con-
trast effects would make such estimates worthless unless a special perfor-
ated screen were used to isolate the areas being compared. Most of us have 
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FIGURE 49. Lunar Crater Walter. 
Clark R. Chapman. 
October 10, 1959. Oh Om-2h  
10-inch Cave refl. 	260X. 
S02.3-4. T.4, with a few clouds. 
Colongitude 526 at lh. 
Brightest areas are outlined with dark 
lines. 

FIGURE 50. Lunar Crater Wallace. 
A1ika K. Herring. April 5, 1960. 
11.n 30m, U.T. 12.5-in. refl. 
375X. 5m8-3. 	Colongitude.. 
1326. Drawing incomplete because 
of worsening seeing. 

Om, U.T. 

FIGURE 51. Map of Mercury in 1956-60 by Mr. Gary Wegner, Bothell, Washington. 
Orthographic projection of sun-turned (left) and sun-averted (right) hemi-
spheres at mean libration in longitude. Employed 10-inch Cassegrain reflec-
tor and other mallet' telescopes. Dashed lines are boundaries of bright 
areas. The Z s along the equator on the left hemisphere are the limits of 
the zenithal sup; and the X's along the 	on the right hemisphere are 
the limits of eternal darkness, according to Mr. Wegner. The map thus at-
tempts to depict the libratory zones completely. 
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seen Jupiter's fourth satellite bright on the night sky but black as shadow 
against the bright disc of the planet. Surely there are suitable areas of 
more stable intensity right on the surface of Mars to serve as intensity 
guides." 

Readers may wish to give some thought to these ideas from a very 
advanced observer. The Editor would urge adherence to these policies: 

1. For the present each A.L.P.O. Section Recorder will determine 
what intensity-scale is to be used in his Section, and observers will ad-
here to it. Mr. Reese's remarks above will not change the practices which 
Mr. Both sees proper to enforce in the Mars Section. 

2. Section Recorders and advanced observers should give some thought 
to achieving the best intensity scale for our A.L.P.O. work. Should such 
a scale be "direct" or "inverse"? How many units should it have, ten or 
some other number? Should "zero" be a value at one end of the scale? Is 
it desirable to use a single scale for all planets and for the moon as well? 

3. Active observers should pass on to Section Recorders and to the 
Editor their feelings about intensity-scales and their ideas for making im-
provements. Actual use will thus be the real test of ideas in this field. 

Walter. Figure 49 on p. 191 is a drawing by Mr. Clark Chapman of 
the luna7C177er Walter under low morning illumination. The observer re-
gards this observation as "very careful and accurate." It will be noted 
that he spent fully two hours in making this drawing. 

Wallace. Mr. Alike Herring has written as follows about the lunar 
formation drawn in Figure 50 on p. 191: "Seeing conditions, which had pre-
viously been very good, began to deteriorate quite rapidly almost as soon 
as this drawing was begun. The sketch is therefore incomplete, and repre-
sents only a very few minutes work on the formation. And while I ordinar-
ily would not submit such an unfinished drawing for publication, I feel 
that an exception may be warranted in this instance as I was able to re-
cord certain details that might be of interest to other observers. 

"Among these is the curved chain of small craterlets lying near 
the south corner of the formation. While this chain may be detected on 
several of the very excellent Mt. Wilson, Lick, and Yerkes photographs of 
the area which are to be found in the new Photographic Lunar Atlas published 
by the University of Chicago Press, it appears only as a small white mark-
ing and the true nature of the feature is not readily apparent from the 
photographs alone. Of particular interest, however, are the two parallel 
clefts which extend from this crater-chain towards the southeast. These 
fine clefts lie within, and are coincident in direction with one of the 
great bright rays originating at Copernicus, and as far as I have been able 
to ascertain, have not been previously reported. These clefts are extremely 
delicate, and are of course far below the resolution of the above mentioned 
photographs. I hope that other observers will attempt to confirm them. 

"Other details which were seen, but not drawn because of the lack 
of time,.were other low ridges in the vicinity in addition to those shown, 
another small crater-chain lying northwest of the ring, and a number of ex-
ceedingly minute crater-pits on the floor of the formation as well as on 
the adjacent surface. Presumably these tiny pits lie within the numerous 
small white spots which can be seen in the area under higher lighting. 

"Wallace normally appears somewhat to resemble a horseshoe, open 
to the southwest, and with walls that are low but apparently continuous, 
and distinctly rounded on the northeast or base of the shoe. However, on 
this occasion the formation exhibited a definitely / squarish' aspect, with 
the sides orientated in a NE-SW and NW-SE direction. The walls themselves 
were clearly seen to consist of a  discontinuous series of low ridges, with 
only the most vestigial traces of them remaining on the southwest." 
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FIGURE 53.  Janssen and tanricxus. 
Robert Abraham. May 30, 1960. 
20h  30m, U.T. 3-3/4-inch refr. 
120X. Colongitude 333.1. 

FIGURE 34. Lunar Crater Scheiner. 
Phillip W. Budine. Dec. 5, 1954. 
2311  30m, U.T. 3.5-inch Skyscope 
refl. 125X. S = 8. 	T - 3. 
Colongitude 38e4. 

FIGURE 52. Composite photograph of A.L.P.O. 
Exhibit at Sixth A.L.P.O. Convention at San 
Jose. California, August 24, 1960. Con-
tributed by Jack Borde. 

193 

FIGURE 55. 
Aristarchus. 
Charles M. 
Cyrus. 
10-inch 
refl. 323X. 
October 28, 
1955. 0h49m 
-1h9m,U.T. 
S4-7. 
T-4.5. 
Colongitude 
.54?2. 
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M1E of Mercury. Attention is invited to Mr. Gary Wegnert s map on 
page 191. It may be compared, for example, to the maps by Schiaparelli and 
Antoniadi on pages 192 and 193 respectively of F. L. Whipple's Earth, Moon, 
and Planets and also in Antoniadi's La Plan4te Mercure, with the map by 
DonaI7177717ole on page 5 of The Etrolling Astronomer, Vol. 5, No. 10, Octo-
ber, 1951, and with the map by W. H. Haas accompanying his article "A Ten-
Year Study of Mercury and its Atmosphere," Popular Astronom Vol. 55, p. 
137, March, 1947. Mr. Wegner is the first, to the Editor s knowledge, to 
show both the sun-turned and sun-averted hemispheres at perihelion or aphe-
lion on an orthographic projection, usually only the sun-turned hemisphere 
being represented. All regions alternately visible and invisible with the 
suns changing and considerable libration in longitude can thus be shown, 
but it must be realized that years may elapse between favorable presentations 
of features farthest from the mean terminator on the normally averted hemi-
sphere. Mr. Wegner says of his map that it "shows detail which is easily 
visible to a skilled observer with amateur instruments during the twilight 
when contrasts are much better than during the daylight." The Editor would 
strongly endorse the importance of observing Mercury when the background sky 
illumination makes contrasts in tone greatest. 

Janssen and Fabricius. Mr. A. C. Larrieu of Marseille, France, 
has contrISUT:a-the lunar drawing of these objects here shown as Figure 53 
on p. 193. He especially directs attention to the "round chain of little 
objects" in Fabricius. Though poorly represented on many maps of the moon, 
this feature is described on pp. 335-336 of Walter Goodacre's The Moon. It 
is shown very plainly as a chain of hills in G. P. Kuiperi s recent Photo-
graphic Atlas, where the amount of detail present greatly exceeds what ap-
pears in Figure 53 and presumably what is within the reach of an aperture 
of 3-3/4 inches. Indeed, drawing correctly everything shown in Janssen and 
Fabricius on these photographs would be a major task. Goodacre regards this 
chain of ridges as the remnants of an inner double wall for Fabricius. an  
aspect shown very well by Taruntius and perhaps one key to the riddle of the 
formation of the lunar surface. 

Brilliant and Colorful Display of Northern Lights on November  12, 
101. In a letter dated November 20, 1970,  Mr. Elmer J. Reese of Uniontown, 
Penna., latitude about 40°N., communicated the following description: 

"The greatest and most beautiful display of the northern lights 
that I have ever seen was visible here during the wee hours of Sunday morn-
ing, November 13. The climax of the display lasted from 1:05 to 1:35 A.M.. 
E.S.T. I have seen many brilliant auroral displays in previous years, but 
the two great displays this fall exhibited colors much stronger than I pre-
viously would have thought possible. Until now I might have suspected the 
presence of some artistic liberties in the beautiful paintings of the polar 
lights by William Crowder. At one time near 1:25 A.M. the entire sky re-
sembled a multi-colored flag with stripes radiating from a blood red corona 
to all points of the horizon. The center of the corona was at Declination 
20°  N. and Right Ascension 4h 33m. About every fourth ray was of a deep red 
color. The intervening rays were either blue, creamy white, or yellow-green.  
Although the rays did not reach the southern horizon, pulsating bands at 
their bases were visible well below the constellation of Lepus." 

A.L.P.O.  Mal of Mars for Sale. It always adds much interest to 
observations of Mars to have available for study and comparison maps of the 
planet. (Of course, the intelligent observer will realize that the planet 
is not likely to conform exactly to the appearance on a past map and that 
he should never use a map to force and bias his telescopic studies.) Among 
recent maps are those drawn by Mr. Frank Vaughn as our Mars Recorder for the 
apparitions of 1956 and 1958-9. These are based upon hundreds of drawings 
and observations by members of the Association of Lunar and Planetary Ob-
servers. These two maps may be purchased from: 

Walter H. Haas 
Pan American College Observatory 
Edinburg, Texas, U.S.A. 
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The prices are: 
1958-9 map 	 $1.00 
1956 map 	  0.75 
Both maps 	  1.50 

To be of most use in studying the Red Planet during the best part of the 
current 1960-61 apparition, these maps should be ordered promptly. 

Scheiner. Lunar observers may wish to study Figure 54 on p. 193 
as an example of a lunar drawing with a small telescope. The numbers shown 
are intensities on the usual scale of 0 (black shadows) to 10 (most brilli-
ant features). Scheiner is 70 miles in diameter, according to Goodacre and 
Wilkins, and lies southeast of Clavius. 

Aristarchus, Herodotus, and Schroeter's Valley., Figure 55 on p. 
193 shows the popular lunar crater Aristarchus at a lighting when the floor 
is still almost wholly covered by morning shadow. Mr. Cyrus writes of this 
observation: "Herodotus was examined closely while the sketch of Aristarchus 
was made. The floor of Herodotus was half covered with shadow, and the south 
end of this shadow fell across the floor of the crater to the foot of the 
east wall. No white spot, like the one reported by Wilkins and Bartlett, was 
seen on the floor of Herodotus. Fine clefts near Herodotus and Aristarchus, 
as discovered by Wilkins in 1950, were looked for very carefully under good 
conditions without success. Hundreds of tiny hills could be seen on the south 
side of Schroeter's Valley." 

It should be noted that Mr. Cyrus used an aperture of 10 inches for 
these lunar observations, and it is proper to mention that ho is a very ex-
perienced observer. 

Suspected Lunar Dome in Mare Serenitatis. On August 1, 1959, Dr. 
Joseph Ashbrook wrote in part as follows: 	With my 10-inch reflector, I 
have been keeping systematic records of domes or suspected domes encountered 
during my lunar height observations. One suspected dome might be mentioned, 
seen 1959, July 26. 319, U.T. [Dr. Ashbrook is using a decimal fraction of 
a day.] It is in eastern Mare Serenitatis, with rectangular coordinates Xi-
+.150 and Eta-+.510, about 2/7 of the way from Caucausus Alpha to Linne B. 
Linn C is close to its southwest edge. The object is large and elongated 
north-south, the long diameter being about 20 miles. Although the shading 
appeared to be that of a dome, it is possible that the appearance might be 
due to the irregular streakiness of the Mare floor. Perhaps you (or some 
reader) already know more about this feature and its proper interpretation." 

1111111 
We should be extremely glad to have A.L.P.O. members follow up 

this observation and to report to us their results. The object will be seen 
to good advantage about a day before First Quarter. It will be important, 

111111/ 	

of course, to make such a study with the suspected dome very close to the 
sunrise terminator. Good drawings will be welcome. Investigations should 
be made of height, slope, diameter, and possible summit craterlet. 

A Future  digit  Altitude Observatory. A number of A.L.P.O. members 
have expressed interest in the future High Altitude Observatory in Mexico 
being planned jointly by Pan American College, Edinburg, Texas, U.S.A., and 
the Institute Tecnolcigico, Monterrey, Nuevo Leon, Mexico. The development 
is being carried on by a civil association, the Sociedad Panamericana para 
la Investigacion Astrofisica (Pan American Society for Astrophysical Research), 
incorporated under the laws of Mexico. This society has a governing board 
composed of five members from Mexico and five from the United States. The 
first President of the society is Professor Paul R. Engle, the Director of 
the Pan American College Observatory. The site being developed is the top 
of Infiernillo Mountain, elevation 10,391 feet, about 100 miles south of 
Monterrey and near the mountain town of Galeana. Land for the future Obser-
vatory has been given to the Sociedad Panamericana by Mr. Daniel Hibler, 
owner of El Pablillo Ranch. Many other persons have assisted and are assist-
ing in various ways; but special mention should be made of Engineer Jos‘ 
Emilio Amores, Director of the School of Engineering of the Institute Tee-
nolo,  

gico, and of Dr. Rodolfo Castillo Bahena, Head of the Department of 
Physics there. 
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ASTROLA NEWTONIAN 
REFLECTING TELESCOPES 

These fine Astrola reflectors 
are well known to nearly all seri-
ous telescopic observers. Already 
a number of America's leading 
lunar and planetary observers are 
using complete Astrola tele-
scopes or optical components 
manufactured by us. 

We also sell Brandon and other 
make Orthoscopic oculars—mir- 
ror 	cel Is — tubes—spiders—di- 
agonals—mountings—etc. Cus-
tom Newtonian and Cassegrain-
ian telescopes from 6-inches to 
20-inches aperture made to order. 
Used reflectors and refractors 
are always in stock. Write for 
free 1960 catalogue. 

CAVE OPTICAL COMPANY 
4137 East Anaheim Street 

Long Beach 4, California 

Phone: GEneva 4-2613 

News Photographic Lunar Atlas, 
edited by G. Kuiper- 	$30.00 

American Ephemeris and Nautical 
Almanac For 1961—
limited supply only— 
order now 	  $ 4.00 

Amateur Astronomers Handbook, 
by J. B. $idgwick 	 • $12.75 

Observational Astronomy For 
Amateurs, by J. B. Sidgwick 	 $10.75 

The Other Side Of The Moon 	$ 2.50 
Guide To The Planets, 

by P. Moore 	 $ 6.50 
Guide To The Moon, 

by P. Moore 	 $ 6.50 
Guide To Mars, 

by P. Moore 	 $ 3.00 
Exploring Mars, 

by R. S. Richardson 	 $ 450 
Physics Of The Planet Mars, 

by G. de Vaucouleurs- 	 $10.75 
The Planet Jupiter, 

by B. M. Peek 	  $ 8.95 
Norton's Star-Atlas 	  $ 5.25 
Beyer-Graff Star-Atlas 	 $15.00 
Bonner Durchmusterung 	$100.00 
All books reviewed in this magazine. Write 
for new free list on astronomical literature, 
also for pocket-books and paper-backs. 

HERBERT A. LUFT 
69-11 229th St. 

Oakland Gardens 64, N. Y. 

FIGURE 56. Cement pad on top of Infier-
nillo Mountain, Mexico, the site of a 
future High Altitude Observatory. Tele-
scopes temporarily on pad are Prof. Paul 
R. Engle's 5-in. F:3 R.F.T. refractor 
and Dr. William P. Blocker's 4-in. 1:15 
refractor. These instruments and other 
equipment now stored near site. Photo-
graph by Paul R. Engle in late Nov., 1960. 

FIGURE 57. Personnel cabin near 
top of Infiernillo Mountain, Mex-
ico. Left to right: Daniel Hib-
ler, who gave land for Observa-
tory; Engineer Gabino Perez Pa-
gola from Instituto Tecnol6gico 
of Monterrey; and driver and elec-
trician from Instituto Tecno16-
gico. Photograph by Paul R. 
Engle in late Nov., 1960. 

The principal instrument is to be a 40-inch reflector. Infiernillo 
is well covered by trees and has fairly gradual slopes so that topographical 
conditions for good seeing appear favorable. The mountain is far from towns 
in an isolated region. Preliminary studies suggest very good transparency, 
a large number of clear nights, and nearly constant temperature during most 
of the night. What little has so far been done to study the seeing has been 
extremely encouraging. 
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