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Drawing of Saturn by Leif J. Robinson on July 25, 1960, at 6 hrs., 
25 mins., Universal Time.16-inch, F:20 reflector of Biela Observa
tory at 225X and 550X. Seeing 7 (good), transparency 4 (clear). Note 
on the ball the two projections from the south edge of the North 
Equatorial Belt and the associated Equatorial Zone oval and also the 
:tctivity in high northern latitudes. Note in the rings the delicate 
division AS exterior to Encke's Division. This drawing may be com
pared with the text of Mr. Cragg's article "Saturn in 1960" in this 
issue. 
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![! ~ TRAINING PROGRAM Q! ![! MONTREAL CENTRE 

By: George E. Wedge 

(Paper read at the Seventh A.L.P.O. Convention at Haverford, Pennsylvania, 
on September 5, 1960.) 

In every amateur astronomical organization there is always the new
comer who has had no previous observing experience, particularly in lunar 
and planetary work, which is usually the field in which he first becomes 
interested. Without the help of experienced observers, the beginner must 
acquire this experience through trial and error. As a result, a large num
ber of novice observers have little knowledge of what they are doing. Here 
the need arises for a program of training. 

The training program I am about to describe has been used most suc
cessfully by the lunar group of the Montreal Centre for over three years. 
This group consists of twenty-four members, eight of whom have completed the 
program of training, while the remaining sixteen are currently participating 
in this course. 

This training course is in two parts. The first part teaches the 
beginner to become familiar with the general topography of the Moon; the im
portance of this acquaintance is manifest. To accomplish this, the observer 
is required to locate, identify, and plot the JOO features shown on the lunar 
map published by Sky ~ Telescope a few years ago. First the observer is 
supplied with a form showing a blank disk eleven inches in diameter, on which 
is drawn a grid of coordinates identical to the grid shown on the map. Us
ing a low power, he first locates and identifies the more prominent features; 
then, using these as guideposts, he identifies the less prominent. Once he 
has spotted a dozen or so features, the observer plots them upon the blank 
using the grid of co~rdinates as a guide. At this point no attempt is made 
actually to draw the crater, but merely to plot its position as accurately 
as possible. The plotting is not done at the telescope, but is copied later 
from the map. While this process is very elementary, it does give the be
ginner a feeling that he is accomplishing something, which makes the course 
interesting. 

Once the novice is familiar with the general lunar topography, the 
second phase of the course is begun. This stage deals with the making of 
pencil sketches of individual features. The observer makes three drawings 
under different angles of solar illumination of six different features. Any 
craters may be selected, of course; but for our program the following six 
were chosen: Petavius, Posidonius, Aristoteles, Plato, Bullialdus, and Gas
sendi. 

These features, it will be noted, are easily located; and, because 
of their different locations, at least one will be visible at any time during 
the lunation. We have purposely avoided the more rugged areas so as not to 
confuse the beginner. At first all drawings are completed within a set time, 
usually fifteen minutes, using a power of between 150 and 200X. The size of 
the sketch is limited to approximately 2t inches. By keeping these things 
as uniform as possible, the beginner finds it easier to compare his work with 
that of others in the group. In this way it has been possible to judge the 
ability and honesty of each observer. After making eighteen drawings, the 
observer should be ready for independent work, if he has followed the course 
faithfully. 

One of the main problems often encountered with beginners is that 
they are inclined to omit certain pertinent information relating to an obser
vation. To avoid these errors, all drawings made in this course are on a 
standard form which has space for all the necessary information; and the be
ginner is instructed in how it should be filled in after each observation. 
Any observations made on scraps of paper are not accepted. 
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The success of this training program is indicated by the quality 
of work now being done by members who have completed this course. lie have 
found that in a relatively short time a person with very little sketching 
ability soon becomes a fairly good draughtsman, whose work can be relied 
upon to be a true representation of what he observed. 

~ SUGGESTIONS !QB ~ SYSTEM OBSERVATION 

By: L •. J. Robinson 

(Paper read at the Sixth A.L.P.O. Convention at San Jose, California, on 
August 24, 1960.) 

In this time of consistent and rapid change one may find, at least 
for the present, a refuge within Solar System amateur astronomy. Here is a 
field where old problems are dealt with in a long-established way; indeed, 
new problems often find the same venerable treatment. One should not be 
misled into believing that these methods were not effective--they were, and 
will probably remain so in the future. The only objection one may have, 
strangely enough, is that these methods were so effective as to make per
sons hesitant to change and/or experiment in new fields. It is interesting 
to note that many of these 11 new 11 fields are as old as the established ones. 
The reasons why they are not, at the present time, as popular as the estab
lished ones are varied--running the gamut from 11more laborious" to 11 need for 
accessory equipment." 

In the following paragraphs it is my intention to show that there 
is nothing wrong with these venerable methods--only that they should be used 
in conjunction with new and more refined techniques. For the sake of uni
formity and clarity, the methods of the present time will be reviewed; .these 
will be followed with suggestions concerning certain aspects of the 11 new 11 

Solar System amateur astronomy. 

Planetary 

By far, yet unfortunatel~ the largest effort of the planetary ob
server is expelled in the least useful form, the purely subjective and re
flective planetary drawing. It is common practice to go to the telescope 
and construct an image of the impressions which one thinks he sees. Such 
impressions, of course, depend upon the size and quality of the instrument, 
one's visual acuity, the observing conditions, and, in the last stage, one's 
ability as a draftsman. \Vhen the drawing is completed, assuming one had all 
of the above positive requirements and conditions, one has the aspect of the 
planet at one particular instant. To this drawing one might add such things 
as intensities or color-estimates, both of which add little to the value 
of the drawing as these two dimensions are physiologically and psychologi
cally more subjective than position placement or shape. At times, certain 
observers make transit observations, usually without the aid of a micrometer. 
Such observations, while far from being of professional quality, form the 
best single visual effort by amateurs with respect to positional accuracy. 
This form of observation, if made with great care, is most useful and should 
be encouraged. A moment's reflection will show that the primary purpose of 
amateur astronomy is to supplement professional endeavors--little is to be 
gained if the foundation of this purpose, the observation, is of unaccept
able quality. 

Having tersely reviewed the present day amateur planetary astron
omy, we are now in a position to view what instruments and/or methodology 
will improve the aspects of attaining the ideal as stated in the last sen
tence of the above paragraph. We will find that the bringing into play of 
accessory equipment lvill be the largest single advance. 

Of all the many pieces of accessory equipment useful in the field 
of astronomy, the camera is unquestionably the simplest to use. In plane
tary studies the photographic plate will allow one, on subsequent drawings, 
to place with considerable accuracy the location of the major features. The 
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lessor :na~ "-c:-s, which lvould have been sketched at the time of the photo
graph, may n_,w be placed with respect to the larger or photographed ones. 
Through thi.; method a most accurate drawing may be produced. In practice, 
it would be best to procure an exposure immediately preceding and following 
the drawing; ::_,, this way the positions cf the objects >vith respect to the 
changing central meridian would be Known. The photograph may then be mea
sured with a micrometer, giving the positions of the major features. Of 
course, such measurements may also be made at the eyepiece of the telescope. 
From the above discussion it is seen that the camera and the micrometer 
form a very close bond--each one being much less useful if separated from 
the other. 

Another and rather new field in amateur astronomy is the photo
metric study of the planets. It would be wise for all but the most advanced 
amateur to stay clear of this field, for the use of a photometer on a plane
tary surface is most difficult but not beyond the scope of the advanced ama
teur. Such projects as the brightness of the zones and belts of Jupiter, 
the subtle variations in the brightness of Venus, or the detection of the 
''blue-clearing 11 of Mars could be very interesting and important projects. 

Lunar 

Like planetary observations, lunar studies are carried out, for the 
most part, in the mode of drawings. Here, more than in the field of plane
tary observing, the emphasis is placed upon observing the finest detail per
mitted by the telescope and the conditions. While the planets, for the most 
part, have changing surface features to hamper observations, the moon presents 
varying solar illumination together with libratory shifting to confuse the 
accuracy of a single observation. For these reasons, a single drawing, or 
even a limited series of drawings, is slightly better than useless. One may, 
through such a short series of observations, locate the principal features; 
but the important data--accurate height determinations, exact positions, and 
exact sizes will go unknown. 

Because of the above conditions and due to the prevailing attitude 
of amateur astronomers, the surface of the moon is in great need of intensive 
study. Realistically speaking, little useful work has been accomplished, 
other than roughly defining the general features. An ambitious program of 
accurately measuring the lunar features would find great welcome in the field 
of selenography. Mountain altitudes, crater depths, cleft lengths, positions 
of craters, sizes of craters--all are in need of study. One may say that 
even the general surface is poorly known. The libratory regions are a good 
example of this fact. While all these areas are under investigation at the 
present, greater numbers of competent workers are needed and are in demand. 
How can the projects as listed above be accomplished? 

=-he '!lost a<>~urate but pro'Ja::;_:_:;r ·the most tedious way '-•ould be to make 
micromdtrlc measursments at ~he ~el•sco~e. A less accurate and still quanti
·i;ative way "vould be to meas_; ~e a photograpn. By using the second approach, 
the student must measure several photographs in order to achieve an adequate 
degree o:f accuracy. The pHotome-.;<Jr may be applied to determine the bright
ness-changes of craters, .opots, or she .seneral surface. Multi-color photom
etry of an eclipsed moon -.n~ght also p_;:·ove interesting. 

Cometary 

Until recently, few useful observations, other than discovery, were 
made by amateurs in this field. Progress is being made, due primarily to the 
fine efforts of the Comets Section of Ghe A.L.P.O.; and with continued proper 
guidance this section will produce very worthy material. The observational 
procedures with respect to comets fall roughly into two classes: (1) detec
tion, (2) subsequent observation. \fuile detection is often accomplished with 
the eye at a telescope, the most rewarding instrument is the large-wide
angle camera. Once a comet is discovered the process of determining its or
bit and other physicalparticulars are next in order. For this goal the 
camera is again a most powerful tool; the photographic plate may be measured 
for position, brightness, size, etc. 
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In a photographic search for comets one might incorporate such 
long term programs as a nova patrol, thereby making each plate do double 
duty. It is also possible that one may find a heretofore undiscovered aster
oid on such a patrol plate. It is this field of discovery in which the 
amateur may do the professional a great service. The professional does not 
have sufficient telescope time to observe for such sporadic events. 

Conclusions 

It is hoped that the many competent amateurs who read this paper 
will be stimulated into proceeding beyond the visual methods of astronomy. 
In working with these new techniques the advanced amateur will find that 
he may be of greater service to both the professional and his fellow ama
teur; for his findings will be, within themselves, accurate, complete, and 
truly representative of the object under study. He will no longer require 
the necessary confirmation of routine observations. The end result will 
be: !!2£!. 11opics !!.!!. ~better covered ,£z!..!!:!.!:. observers. 

The person undertaking such advanced projects need not fear that 
the visual observations en masse will go neglected. The many less advanced 
amateurs or persons who Simpry-prefer to do visual work will supply adequate 
coverage. In fact, the person working along advanced lines might find it 
best to undertake a single advanced project at a time. He could then give 
the remainder of his observing hours to visual routine work. It should al
so be remembered that a night which would permit visual observations may be 
useless for work with sensitive equipment. Once the amateur raises his 
methods and his goals--~ !!!! ~ ~ valuable ~ significant contribu
~ ~ astronomy ~ ~ ~ ~ fundamental research. 

Postscript .2,r Editor. We hope very much that 1-lr. Robinson 1 s arti
cle will stimulate A.L.P.O. members to some creative thought and constructive 
action in regard to our methods of studying the lunar and planetary surfaces. 
Section Recorders and advanced observers in particular can profitably give 
these matters some thought. Such thinking, of course, need not be a blind, 
literal acceptance of all that Mr. Robinson asserts. For example, B. M. 
Peek and others contend that the simple visual central meridian transits 
are actually preferable to micrometric measures of longitudes of planetary 
features; and certainly the visual transits have given us almost all of our 
present knowledge of atmospheric currents at the visible surfaces of Jupiter 
and Saturn. 

It might also be mentioned here that Dr. Hugh M. Johnson of the 
University of Arizona in conversations with the Editor and others in April, 
1961, suggested that an amateur's chief present contribution to planetary 
astronomy might well be in the direction of correlating optical surface fea
tures and radio noise emissions. 

~ PROBLEMS ~ !!!! ~ .Q! !!!! MARTIAN MARKINGS 

By: Tsuneo Saheki 

(Paper read at the Sixth A.L.P.O. Convention at San Jose, California, on 
August 24, 1960). 

As is already known very well, the present names of the Martian 
markings were given by G. Schiaparelli in 1877 when he selected names from 
the famous gods, goddesses, and others in the Bible, the mythologies of 
Greece and Rome, and elsewhere. For these reasons we are able to find the 
beautiful, fantastical stages of drama of old mythologies on the surface 
of Mars when we observe this red star through the modest telescopes. Un
fortunately, I think, there have occurred some errors or troubles in the 
nomenclature of this planet's markings, during the years from 1877 to now. 
Some of them which I have found during my study of the markings' names will 
be described here with my private opinions. 
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1. Achillis Fons or Idaeus Fons? 

Achillis Fons is the name used by Antoniadi since 1901, Achilles 
being a famous Greek general at the Battle of Troy, The name of a dark 
spot discovered on the S.W. portion of Mare Acidalium is Idaeus Fons, which 
was named by Schiaparelli on his Map of Mars in 1888; but there are now some 
observers who believe that its true name is Achillis Fons. As already stated, 
I believe that the name Achillis Fons was perhaps selected by the great Areo
grapher E. M, Antoniadi in 1901, because he used this name in his Mars Re
ports in the Memoirs of the B.A.A. from 1901 to 1914, also in his articles 
published in the Jour:-or-the B.A.A. until 1924. In spite of these facts, 
suddenly Antoniadi gave-up-rhe use of this name Achillis Fons and returned 
to Schiaparelli 1 s old name Idaeus Fons in his excellent book La Plan~te Mars 
without any statement about this exchange, -- ----

I can't understand why Antoniadi made this change, but I like to 
think that he had found the true, old name for this marking to be Idaeus Fons 
during his studies of the literature of Mars, Anyhow, observers are now 
troubled with the question of which is the true name for a dark spot appear
ing in the middle of the canal Nilokeras. I say that the name Idaeus Fons 
is the true one; but since Achillis Fons, used by observers of the B.A.A. 
and France, is the temporary name for the same marking, there is now no need 
to use this name because there is no marking to call Achillis Fons except 
the marking already named Idaeus Fons, In 1950, observers of the A,L.P.O. 
and Messrs. Murayama, Ebisawa, and the author in Japan found a new spot on 
the s. part of Idaeus Fons; and since that year the Maps of Mars drawn by 
the Mars Section of the A.L.P.O. show the new spot as Achillis Fons and the 
old spot as Idaeus Fons. 

The table of positions of these two spots which have been recorded 
by many observers is shown below: 

Table I. Positions of the spots on Nilokeras 

Year Position Observer 
}. ~ 

1888 48° +)20 Schiaparelli B 
1896 50 +2J Lowell A* 
190J 46 +37 Molesworth B 
1918 50 +JO Phillips A 
1920 52 +)3 Maggini B 
1909•19)7 49 +32 Antoniadi B 
1937 45 +34 Saheki B 
1946 65+ +26 II A 
1950 .55+ +35 II B 

II 60+ +25 II A 
1952 55 +27 II A 
1954 .55+ +).5 II B 
1958 .55+ +30 II B 

*Lowell named it Cranium Lucus. 
+These data were taken from drawings; and so these are some errors in their 
positions, especially in longitude, 

From this table, one may easily see that these are two groups about 
the areocentric latitude of the marking: 

A group: shows its position }. = 50 o,__ .5.50, + 23°/"-')0°N, 

B group: sholvs its position 1..= 4.50,.._. .50 0. ..; = 30~ 37°N. 

The B group is the old spot discovered and named Idaeus Fons by G. Schiapa
relli, but the A group is the new one found and named as Cranium Lucus by P, 
Lowell in 1896. The latter one is now called Achillis Fons by the observers 
of the A.L.P.o. 

As to the conclusion, even though there are many reasons or very 
difficult questions about the name of Achillis Fons as already described, 
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I hope to sugGest that, as the Nars Section of the A.L.P.O. did: 

1. A spot located on the N. side of the canal Nilokeras (B group 
in Table I) should be called Idaeus Fons. 

2. A more southern spot discovered on the S. side of Nilokeras 
(A group in Table I) may well be called Achillis Fons, but the reason for 
this naming must be recorded exactly. 

2. What is the true marking called Nodus Alcyonius? 

Nodus Alcyonius was an unfamiliar name for observers before An
toniadi1s book had been published; until that time most observers believed 
that the name of Nuba Lacus or Nubis Lacus was the true one for the dark 
spot located at the connection of the canals Alcyonius, Casius, and Thoth. 
This dark knot was discovered by Schiaparelli in 1877, and he named it Nodus 
Alcyonius in 1890 but did not use this name in his ~iaps of ~Jars (as far as I 
have studied them with the large books about Mars written by c. Flammarion). 
Schiaparelli showed its name as 11 Golf of Alcyo. 11 in his report about positions 
of markings based on his micrometric determinations. Next, in 1897 Lowell 
discovered two spots on the S. top of the triangular shading, Utopia. He 
named the north one ( ;t = 253°, ~ = +40°) Aquae Calidae and the soutl1ern spot 
(~= 255°, ~=+29°) Lethes Lucus, the position of the former one beine exactly 
equal to Schiaparelli 1s feature. Third, also in 1897, Cerulli likewise 
found Lowell's southern spot (Lethes L.) independently, and at the next op
position of Mars in 1899 he identified Schiaparelli 1s spot; but he believed 
that it was a new lake, and so he selected the name for this spot of Nuba 
Lacus. 

Since Cerulli's discovery and naming, I think, observers in France 
have believed that Nubis Lacus (Nuba is wrong but must instead be used as 
Nubis for meaning the Lake of Nubian) might be the true name, and also thouGht 
that there was only one spot on the S. end of Utopia. Antoniadi used this 
name for long years in his Mars Reports as the Director of the Nars Sect1on 
of the B.A.A. However, a sudden correction was made by Antoniadi in his book 
La Planete Mars, in which one cannot find the name of Nubis Laeus but instead 
Nodus Alcyo~. also without any reference concerning this change from Nubis 
L. toN. Alcyonius. Since this time all observers are troubled with deciding 
which of two names is the true one for the knot they observe. 

In recent years a new Map of Mars has been published by G. de Vau
couleurs, and it shows that there are two spots at the top of Utopia. Their 
names are given as Nubis Lacus for the southern one and Nodus Alcyonius for 
the northern one. Of course, as you will understand soon, this namine is 
wrong because these two names have been given for only one marking christened 
differently with two names independently by two observers, Schiaparelli and 
Cerulli. 

Table II shows the positions of the markings recorded near the S. 
end of Utopia by different observers from 1877 to 1958. 

Year Position 
i\. <P 

1877 260° +37° 

1879 258 +J4 
1881 262 +40 
1884 260 +38 
1884 260 +25 
1888 263 +42 
1897 255 +29 
1897 253 +40 
1897 261 +29 

Table II. Positions of the Dark 
Knot Observed at the S. End of Utopia 

Name of Observer 
~larking 

No name Schiaparelli 

II " II 

II II II 

II II " 
II II II 

" II II 

Lethes L. Loliell 
Aquae Calidae Lowell 
No name Cerulli 

ll4 

JunctJ.on of 
canals 

Junction of 
can<::l s 



Year 

1899 
1899 
1899 
1899 
1901 
1901 
1903 
1903 

1905 
1905 
1907 
1911 
1918 
1924 
1926 
1929 
1929 
1937 
1941 

1943 
1943 
1943 
1943 
1946 

1948 
1950 
1950 
19.52 
19.52 
19.54 
19.56 

19.58 

P1siti~n Name of 
Marking 

253° +41° Aquae Calidae 
259 +37 Nuba L. 
259 +23 No name 
259 +15 No name 
258 +39 Nuba L. 
254 +35 Aquae Calidae 
?.54 +34 II II 

254 +28 Nubis L. 

260 +28 No name 
265 +35 Nubis L. 
260 +29 II II 

258 +J9 " II 

254 +32 It It 

2.58 +37 1 
2.5.5 +3.5 1 
260 +2.5 1 
259 +37 1 
26.5 +28 N. Alcyonius 
260 +37 " It 

260 +16 1 
255 +23 1 
2.50 +29 1 
250 +36 7 
260 +20 N. Alcyonius 

260 +26 II II 

258 +23 7 
261 +39 N. Alcyonius 
261 +23 Nubis L. 
264 +32 N, Alcyonius 
260 +26 1 
260 +Jl 7 

260 +21 7 

Observer 

Lowell 
Cerulli 
Cerulli 
Cerulli 
Flammarion 
Lowell 

II 

B.A. A. 

" " II 

II 

It 

Antoniadi 

" It 

II 

Saheki 
Murayama 

Saheki 
It 

" II 

Murayama, Saheki 

Ebisawa, Saheki 
Saheki 
Saheki 

II 

" " 
" 

Murayama, Saheki, 
and Photogra:phs 
by Murayama 

Remarks 

Directed by 
Antoniadi 

If " " " " " II " " II 

Position is 
erroneous 

II 

II , 
II 

II 

N. Laoco~ntis 
develo:ped 

Positions are 
uncertain 

From Table II we note some interesting facts as follows! 

a) The Nodus Alcyonius of Schia:parelli is the same marking named 
Aquae Calidae by Lowell and Nuba Lacus by Cerulli, its position being about 
~ .. 260°. fJ • +37°. 

b) An unnamed spot in areocentric latitude +2.5° was discovered by 
Schiaparelli in 1884 and was also found by Lowell in 1897. Lowell named it 
Lethes L. It was discovered independently by Cerulli in the same year, but 
he did not give it a name. This spot's position is about .il • 260°, ;. +28°. 

c) In recent years, especially by de Vaucouleurs, the southern of 
these spots has been called Nubis Lacus and the northern spot Nodus Alcyonius. 

To end these troubles, I suggest the following: 

Tile names of these spots we shall call, as de Vaucouleurs does, the 
S. one Nubis L. , and the N. one Nodus Alcyonius; but if we do so, we should 
record our remarks about this decision, 

3. Agathodaemon or Coprates1 

One of the beautiful curved canals surrounding the north part of 
Solis Lacus is called Agathodaemon, the good spirit god of Greek mythology; 
but the recent Maps of Mars which were drawn by observers of the Pic du Midi 
Observatory do not show this name but instead only Coprates (Figure 4). 
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FIGURES 1 and 2. Charts of detail on Mars north of Solis Lacus. 
Note use of names Coprates and Agathodaemon. See also text of article 
11 Some Problems about the Names of the ~Iartian :1-!arkings" in this issue. 
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FIGURES J and 4. Charts of detail on Mar• north of Solis Lacus. 
Note use of names Coprates and A&athodaemon. See also text of article 
"Some Problems about the Names of the Martian l>larkings 11 in this issue. 

117 



Which name should we use for this canal? Agathodaemon is the name selected 
by Schiaparelli for the curved canal which runs off from the N,\'1, top of 
Aurorae Sinus westward through the dark circular spots Ceti Lacus and Melas 
Lac us to the large lake, Ti thonius Lac us, \vhere this canal runs along the 
lake's E. coast and ends on the N,E, side of this Lacus (Figure J), 

On the other hand, the name Coprates was used by Lowell for the 
straight canal starting off from Melas L. and running westward, making the 
S, coast-line of Tithonius Lacus and ending at the S,W, end of this large 
lake. There are two Maps of l-Iars which were drawn by Lotvell based upon his 
observations of l-Iars in 1896, One of them, perhaps the first map, showed 
the canal Coprates as Coprates I, and the one which started from theN,\", 
top of Aurorae S. running to l-lelas L. was named Coprates II (Figure 1). The 
other map, perhaps the later one, does not use the name Coprates II but rather 
Agathodaemon (Figure 2). 

Considering these facts, I like to say that it is a wrong decision 
that in recent years the I.A.U, has decided to use the name of Coprates and 
has rejected the name Agathodaemon. 

Why did such trouble occur about the name of this canal? The cause 
may be the unusual appearance that occurred in 1941, when this curved canal 
showed a straight-line-like form; and so the French observers thought that 
it was Coprates but not Agathodaemon, actually a big mistake. 

Finally, I hope to say that there is the beautiful curved canal 
Agathodaemon on the surface of Mars now, and also sometimes we can see Cop
rates; but I have not yet detected Coprates without Agathodaemon, and so we 
must not be perplexed in identification of the canal's name due to poor 
knowledge of the nomenclature of the :t-Iartian markings. 

POSITIONS £! MARTIAN SURFACE FEATURES--1960-1961 

By: Clark R. Chapman 

The following list gives the aerographic positions of some of the 
more prominent surface features on Mars as measured from thirty-three of my 
drawings made between November 7, 1960, and ~!arch 8, 1961, using my ten-inch 
reflecting telescope. During this period, Mars generally subtended an angu
lar diameter greater than ten seconds of arc, 

The positions were measured from the drawings by means of trans
parent orthographic grids placed over the drawings. These measurements were 
then weighted; features near the limb or features on drawings made under poor 
conditions were given only half the weight of the majority of the measure
ments. My several central-meridian transit timings for longitudes were added 
to my measurements and were given the same weights as single good drawing 
measurements, Averages were then computed for each feature. The positions 
are recorded to the nearest tenth of a degree for the sake of uniformity; al
though many are accurate to a degree, some are probably accurate to a small 
fraction of a degree. 

In the table, the I.A.U, nomenclature is used, \fuere finer desie
nations are needed, names from mar.s by Antoniadi, Avigliano, and de Vaucou
leurs are added in parentheses, 1\ITest, 11 "south," etc., indicate western or 
southern boundaries or ends of features. The approximate number of drawings 
measured for each feature is given in the last column. 

~ .!!.!, Feature 

Amazonis (Orcus darl{ spot) 
Aurorae Sinus (center) 
Boreum Mare (Ascuris Sinus) 
Casius (center) 
Cebrenia (Stymphalius Sinus) 
Cerberus I (east) 

Longitude 

167?5 
51,1 
90.9 

275.7 
204.2 
217.0 
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Latitude._ 

+17% 
-13.2 
+37.5 
+45.0 
+48.2 
+ J,6 

Number 

7 
13 

8 
5 
J 
8 



~ .2£ Feature 

Cimmerium ~lare - Cyclopia 
(Cyclopum Sinus) 

Cimmerium ~Iare - Cyclopia 
(Gomer Sinus) 

Cimmerium Mare (Tritonis Sinus) 
Cimmerium Hare ( south-l>'est 

projection) 
Deltoton Sinus 
Euphrates (egress) 
Ismenius Lacus 
Laestrycon Sinus (west tip) 
Lunae Lacus (center) 
Margaritifer Sinus 
Moeris Lacus 
Nilosyrtis (east lobe) 
Nilosyrtis (west lobe) 
Olympica (dark spot) 
Oxia Palus 
Phison (western edge, egress) 
Phoenicis Lacus 
Serpentis Mare (east tip) 
Sirenum Mare (Gorgonum Sinus) 
Sirenum Mare (Sirenum Sinus) 
Sirenum Mare (south-east pro-

jection) 
Sirenum Mare (Titanum Sinus) 
Sithonius - Morpheos Sinus 
Solis Lacus 
Syrtis Major (northern tip) 
Syrtis Major (western pro-

jection) 
Thoth (Nodus Laocoontis) 
Tithonius Lacus - Coprates 
Trivium Charontis 
Tyrrhenum Mare (Syrtis '1-linor) 
Tyrrhenum Mare (sou th-...X an thus 

Sinus) 
Tyrrhenum Mare (east, pro

jection south Libya) 

Longitude 

239 • .5 
246.2 

212.0 
308.o 
334.1 (*.7) 
336.8 
190 • .5 

66.8 
18. 3 ( *1.1) 

273.9 
308.3 
290.2 
12.5. 9 

13.0 
329.2 
108.0 
326.6 
1.50.2 
124.2 

170.7 
167.4 (.±1.3) 
228.1 
88. 7 ( .tl. 0) 

288.6 (*1.0) 

280.4 
246 • .5 
77· 2 

198.9 (.±1.3) 
2.57.6 

239.2 

274.8 

Latitude Number 

-13~.5 7 

- 8.8 7 
-11.4 .5 

-46.1 9 
- .5 • .5 9 
- .5.3(*.6) 7 
+39. 2 7 
-21.3 9 
+20. 3 14 
- 1.0 (.t.9) 1.5 
+ .5.3 6 
+44.7 3 
+44.4 .5 
+ 0.3 9 
+ 6.3 .5 
- .5.7 4 
-18.0 4 
-30.3 8 
-2.5.1 7 
-28.2 6 

-44.0 4 
-18.7 11 
+38. 9 .5 
-30.2 12 
+26 • .5 (.±1.0) 9 

+ 7.2 9 
+10.0 7 
-11.9 9 
+11.7 (.t.4) 12 
- 9.2 9 

-43.1 5 

- 7.8 7 

The positions in the following list were obtained in the same man
ner as in the first list. It contains longitudes and latitudes of boundar
ies and other features for which the measurements are in one coordinate only. 

~ R.f. Feature 

Acidalium Mare - Niliacus 
Lacus (east) 

Acidalium Mare - Niliacus 
Lacus (west) 

Acidalium Mare - Niliacus 
Lacus (south) 

Ausonia (north) 
Elysium (east) 
Elysium (west) 
Erythraeum ~!are (south) 
Hadricum 1-lare (east) 

Hellas (west) 
Hellas (east) 
Hellas (north) 
Meridiani Sinus (west prone) 
Meridiani Sinus (east prong) 
Meridiani Sinus (latitude o£ 

center) 
Nilosyrtis (cnnal) 
Pandorae Fretum 
Propontis - Castorius -

Euxinus (west) 

Longitude 

40?7 

21.0 

232.5 
200.3 

277.9 
310.4 

3.51. 7 
1.0 

286.7 

148.0 
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+24?4 
-32.3 

-42.0 

-24.2 

-11.8 

-31.9 

Number 

11 

14 

15 
8 
6 
9 

13 

7 
7 

10 
14 
14 

12 
4 

15 

6 



!2! .2! Feature Lons;itude Latitude Number 

Sirenum Mare - Phaethontis 
boundary -42?0 8 

Syrtis Major (east) JOO% 9 
Thoth (east) 261.9 9 
Thoth (west) 242.7 7 
Thoth (south) + 4 • .5 7 
North Cap (south) +60.0 J2 

AMATEUR RESEARCH 

9¥: William B. Shawcross 

(Paper read at the Seventh A.L.P.O. Convention at Haverford, Penna. on 
Sept • .5, 1960.) 

Each year as we meet for the annual Astronomical League Convention, 
we see many familiar faces--and many new ones. Every year amateur astronomy 
gains new devotees, but why the losses? 

Any good hobby must hold the interest of the hobbyist. Just look
ing around the sky with a telescope is not enough; you must be looking for 
something. Many simply take the opportunity to marvel at the wonders or-the 
heavens--their love is really philosophy. I am not concerned with these 
staunch lovers of the heavens; we are in no danger of losing their interest. 
Rather, it is usually the younger, searching mind that needs a goal to keep 
up its interest. Here astronomy has much to offer--it is one of the very 
few fields in which an amateur, with practically no equipment, can make last
ing contributions. To name just a few branches of astronomy in which this 
is the case, we can cite variable star observation, meteor counts, aurora 
observation, and planetary and lunar observation, 

Nothing 
education, as a 
ing importance. 
the amateur. 

can surpass a planned program of observation as a practical 
sustainer of interesG and as a way of gaining results of last
Let us anaylze in some detail a few of the avenues open to 

(1.) Taking the sun as a natural starting point, two specific pro
grams come to mind: sunspot observing and recording of Sudden Enhancements 
of Atmospherics (SBA). Many amateurs do this work through the Solar Divi
sion of the American Association of Variable Star Observers, which works with 
the National Bureau of Standards. The American sunspot numbers are derived 
in this manner, and the AAVSO contributes a significant number of the SBA 1 s 
published by the NBS. Sunspot observing can be done with practically any 
telescope. The counts depend primarily on two factors--the instrument and 
the observer. Obviously, the larger the telescope, the more spots that are 
visible. Experience, though, plays the largest role; and it is interesting 
to watch the observer's correction coefficient change with his increasing 
practice, SBA 1 s are recorded electronically, and the equipment is moderately 
expensive. It is a field particularly suited to the amateur who is also a 
11ham 11 radio operator. 

(2.) Going outward through the Solar System, we encounter an in
teresting problem in the phase anomalies of Venus, the most obvious of which 
is that the time of dichotomy or quarter phase observed usually does not a
gree with Ephemeris predictions. Amateurs can easily add to our knowledge 
of this remarkable phenomenon by visual estimates of phase, using a small 
telescope. 

(J.) Numerous things happen in the earth's atmosphere. We are all 
familiar with amateur contributions to the International Geophysical Year 
aurora and meteor count programs. The amateur has one advantage over the 
professional--he outnumbers the professional (of which there are perhaps .500 
in the United States). Amateur coverage of the sky is really much more com
plete for many types of observations. Statistical analysis of vast quanti-
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ties of data gathered in the aurora and meteor programs has led to several 
important findings in this field, and the programs are continuing under the 
International Geophysical Cooperation. Moonwatch and other amateur contri
butions in the field of artificial satellite observing are too well known 
to need specific mention here. 

(4.) Moving out to the moon, we have a field of study which has 
always been peculiarly the amateur's, though recently professional interest 
has centered more and more on our companion. In addition to the traditional 
charting of the lunar surface, two programs of research come to mind. The 
first is one that can be carried out with modest instrumental means, and that 
is measuring the heights and slopes of lunar features by means of shadow 
lengths, some details of which have appeared in Ih! Strolling Astronomer. 
The other, which requires practically no optical aid at all, is observing 
times of umbral contacts during lunar eclipses and also times of crater im
mersions and emersions in the earth's shadow. From such timings, the earth's 
shadow turns out to be about two per cent larger than geometrical predictions 
would indicate, but differs from eclipse to eclipse. This variation may 
eventually be correlated with some specific phenomenon of the earth's atmos
phere. 

(S.) We shall briefly mention comets. Here amateurs have a chance 
to discover new comets and watch old ones--professionals usually do not have 
the time for this work. 

(6.) Planetary work has also been a favorite of the amateur, as we 
all know. To take a few examples of good programs, let us mention first the 
determination of the dates of the blue clearing on Mars--occasions usually 
near opposition when surface detail may be seen in blue light. Times of 
this clearing are important in framing theories to explain it. 

Jupiter is one of the easiest objects in the heavens to observe. 
Reglecting satellite phenomena, a very useful kind of observation is the 
timing of central meridian transits of long-lived features in the Jovian 
atmosphere. On these are based our knowledge of the differing rotation
periods at different latitudes on this giant planet. A recent striking ex
ample of the value of amateur drawings of the planet can be found in the ar
ticle by Otto Struve on planets with rings. Here evidence, mostly from ama
teur drawings, was presented which strongly suggested that Jupiter has a 
faint ring similar to Saturn's. If verified, this will indeed be a momentous 
discovery. 

To take one final problem from the field of planetary observing, the 
rotation period of Saturn is still not known with the highest precision. 
Here amateur observations of long-lived spots on Saturn's surface, which serve 
to measure the rotation, are of value, though not too easy to make. 

(7.) Taking one example from stellar astronomy leads u• to the many 
opportunities presented by variable stars. Long-period variables are the 
special province of the AAVSO, which makes very substantial contributions to 
the knowledge of these objects. Less well studied by amateurs, but worthy 
of consideration, are the short-period variables. Many of these have periods 
that change slightly over the course of years, and new timings of minima and 
maxima are vital. For instance, the bright Cepheids Delta Cephei, Bta Aquilae, 
and Zeta Geminorum all have changing periods, and are easy objects to study. 
Another interesting class of variables is typified by RZ Cassiopeiae, an 
eclipsing variable with a variable period. Times of •ninima are easy to ob
tain; yet here is a major field virtually untapped by American amateurs, 
though German and Russian amateurs have done much good work. It is sus
pected that these changes in period may be due to stellar evolution, and 
this would be the only change in a star that would be visible in the course 
of a lifetime. Here photoelectric photometry, of increasing interest to 
serious amateurs, offers exciting avenues of exploration. 

This completes our brief and far from complete catalogue of oppor
tunities. It merely points the way to the riches that wlll hold and lead 
forward the patient watcher of the skies. 
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~ APPEAL !QE TOLERANCE !£g UNORTHODOX THINKING 

By: M. Eugene Spiess 

(Paper read at the Seventh A.L,P.O. Convention at Haverford, Penna., on 
Sept, 5, 1960;) 

We as amateur and professional astronomers are of necessity deeper 
thinkers than the average layman. There has been and still is a tendency 
for some learned people to take the attitude "if it is not in the textbooks, 
it can't be correct and worthy of any consideration." This type of reason
ing cannot be conducive to progress. After all, what invention or scientific 
break-through do you know of that was not originally conceived by unorthodox 
thinking? Even if a man tells you he saw a 11 flying saucer," you don't have 
to believe him, but do not ridicule him. Perhaps he did see something more 
than refracted light rays in a dish pan in the kitchen sink. 

We rely heavily on theories in our work, but existing theories are 
good tools only until they are replaced by new and more nearly correct the
ories conceived by unorthodox thinkers. This non-acceptance by the "experts" 
of the thoughts of the 11non-expert 11 has existed since history began and con
tinues to the present time. It is time for it to cease in this present age 
if we wish to give science a chance to advance as far and as fast as possible 
with the least amount of retardation. 

The following quotes are examples of the "expert's" ridicule for 
anyone who has strayed off the beaten orthodox path: 

When Thomas Edison was asked his opinion on aircraft, he said, "I 
prefer to devote mr, time to objects of commercial value. At best, airships 
will only be toys. 1 

Two members of the French Academy of Science were unseated because 
they said "stones fall from the sky." The experts of the Academy examined 
the stones and said, 11 It can't be; stones do not fall from the sky. These 
are common rocks that have been struck by lightning. 11 

Dr. Simon Newcomb, a world famous astronomer and the first American 
since Benjamin Franklin to be made an Associate of the Institute of France, 
said "It can't be, 11 Then he went on to explain that flight without a gas-bag 
would require the discovery of some new force of nature. 

Rear Admiral George W, Melville, one-time Chief Engineer for the 
United States Navy, said that attempts to ~ly heavier-than-air vehicles were 
absurd. 

Admiral William D. Leahy, once Chief of Staff to the President, said, 
"The atomic bomb is the biggest fool thing we have ever done. The bomb will 
never go off, and I speak as an expert on explosives." 

I feel sure that no one would want his signature to follow any of 
these quotes; yet it happens day after day. Let us listen carefully to the 
man who is talking and evaluate his ideas as we choose, but remember that we 
may be listening to a fool-hardy 11 Columbus 11 , whose ships are sure to fall off 
the edge of the world, yet who will return and place a new continent at our 
feet, 

MUTUAL PHENOMENA OF JUPITBR 1 S SATELLITES, 
SEPTEMBER 18-NOVEMBER 16, 1961 

With the earth and the sun both now near the plane of the orbits of 
the four Galilean satellites of Jupiter, there will begin on August 7, 1961, 
a series of mutual phenomena--occultations of one satellite by another and 
eclipses of one satellite by the shadow of another, These events are in
teresting to observe from several points of view: 
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1. Times o~ the ~irst and last contacts and o~ mid-eclipses and 
mid-occultations may be recorded and compared with geometrical computations. 

2, Very interesting comparisons o~ the colors and sur~ace bright
nesses o~ two satellites may be made when they are brie~ly very near each 
other. Curious contrast-caused dusky bands may border the limb o~ one satel
lite when it is occulting, or being occulted by, a second satellite o~ not
ably di~~erent sur~ace brightness. 

J. Most important o~ all, these mutual phenomena give us an op
portunity to observe the appearance o~ small ~eatures on extended sur~aces 
whose true appearances can be determined. We all know well enough how badly 
planetary observers o~ten disagree about the aspects o~ ~iner markings near 
the limit o~ visibility. 8Lowellian" and "Antoniadian 8 schools o~ planetary 
observers have each claimed to be correct, and a few immodest observers have 
simply asserted their observations o~ small details to be superior to those 
of everyone else. Usually such claims cannot be tested because the true as
pect is unknown to us. Here, however, we have the possibility of a control 
in our studies. Unless we can see correctly a black shadow, we cannot hope 
to see properly much lower-contrast, and often smaller, features on discs 
like those o~ the four large Jovian satellites. Reither can we then suppose 
that similarly small features are seen properly or correctly on larger discs. 
Bence careful observations of all these phenomena, but perhaps especially of 
the mutual eclipses, with detailed notes on what aspects are remarked are 
very much desired. 

The following personal observation by the ldito:r on May ), 1956, 
with a 6-inch reflector at 298X, seeing 4-5 (fair) and transparenc' 4 (clear), 
may help readers as a sample description of a mutual phenomenon: Partial 
occultation of Jupiter III by Jupiter II. Bxternal contact was observed at 
~ 29t6 ~ lt), Universal Time. ~ 5° 37m the two satellites looked like one. 
Last contact was observed at 5h 55~ ~ 1~5. J.II had a much brighter sur
face than J,III, but there was very little difference in color (both yellow). 
I should estimate that at mid-occultation the center of II lay to the south 
of the center of III by perhaps )0~ of the diameter of III. Bo unusual or 
unexpected appearances were seen at any time.• One needs high powers for 
such observations, and good seeing is a considerable help. 

Observations secured of these phenomena in 1961 should be mailed 
promptly to our Jupiter Recorder. Be is Kr. Philip Glaser, 4oo B. Park Ave., 
Menomonee ralls, Wisconsin. 

The list below is a continuation of the one on P• 104 of the May
June, 1961, Str. A. and will itself be continued in the next issue. We are 
trying to publish predictions far enough ahead that all our members will have 
the information soon enough to use it, including those members in other coun
tries. The data here are taken from PP• )8-4o of the 1961 Handbook !! !b£ 
British Astronomical Association. Dates and times are all by Universal Time. 
In the second column B is for eclipse and 0 for occultation. The third col
umn tells which satellite is being eclipsed or occulted by which other satel
lite. An eclipse may be penumbral only. The last column gives the fraction 
of the diameter of the eclipsed satellite which is covered by umbral shadow. 

Phenomena!! Jupiter's Satellites 

Bclipse 
Dat4 E or 0 Sats. Occultation Penumbra Shadow Mag. 
1961 Bestins Bnds Begins Bnds Bed.ns Bnds 

Sept. 18• B II by I --- --- 2~6- 2~J.sm 22hosm 22h)Jm 0.7) 
19 B II by I --- --- 06 )8 06 .s6 06 40 06 54 0.64 
19 0 II by III 17h21m 17hJ6- --- --- --- --- ---
19 B II by III --- --- 22 39 23 10 22 4) 2) 06 0.93 
22• E II by I --- --- 09 4) 10 14 09 4.S 10 11 o.B? 
22 B II by I --- --- 20 12 20 27 20 13 20 2.S o.66 
24 E III by I --- --- OJ 02 OJ 20 --- --- Graze 
2.5 E II by I --- --- 1.5 sa 16 1) --- --- ---
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Oct. 

Nov. 

25 
26 
26 
26 
26 
27 
27 
29 
29 
29 

3* 
3 
3 
4 
6 
6 
7 
9 

10 
10 
11 
11 
14 
14 
17 
17 
21 
21 
24 
24 
28 
28 
29 
31 
31 

2 
4 
4 
5 
6 
7 
8 
9 
9 

11 
11 
12 
13 
15 
15 
16 
16 

E or 0 

El II 
ol II 
0: II 
E 1 II 
0 II 
Ei II 
E II 
01 II 
0 II 
E II 
0, II o: II 
E II 
0. II 
0 II 

~I ii 
0, II 
0 II 
E II 
0 i II 
0! II 
0! II 
E' II 
0, II 
E II 
0 II 
E II 
0 II 
E II 
0 II 
E II 
EIII 
0. II 
E II 
E I 
0' II 
E I II 
E I 
E III 
0 ' II 
E II 
E I 
E I 
0 II 
E II 
E I 
EIII 
0 II 
E II 
E I 
E! I 

Eclipse 
Sats. Occultation Penumbra Shadow 

by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 
by 

Be ins Ends Be ins Ends Be ins Ends 

I 
I 
I 
I I ---
III, 21 16 ! 21 J5 
III 1 

III 
I I 12 32 ' 13 01 
I , 19 52 20 11 
I ' 
I 00 18 00 45 
I 09 25 09 4o 
I 
III 01 41 
I In .59 
I : 22 53 
I 

02 09 
12 25 
2J 05 

I 1 2J J2 23 59 
I 12 17 12 27 
I 
III 
III 
I 
I 

07 34 08 48 
13 46 .15 01 
01 38 01 47 

I ·14 48 15 05 
I 
I 04 16 04 22 
I I 

I 117 33 17 39 
I 
I 06 50 !06 55 
I 
II 
I 
I 
II 

20 06 

I 09 21 
I 
II 
II 
I 
I 
II 
III 

22 J6 

I ---

\ ---
'20 10 
I 

lo9-;5 
! ---

22 39 

I :11 51 11 54 
I 
II 
II 
I 01 05 01 08 
I 
II 
III: 

f 

09 38 09 51 09 39 09 50 

o4 28 05 J8 'o4 J6 05 JO 
11 5J lJ 09 12 01 ! 13 01 

23 01 

I 12 21 

01 41 

14 57 

\ o4 14 
i ---
: 17 28 
i ---

1 0~-~J 
i 19 56 

09 09 
22 14 

22 21 
. 05 4.5 

11 JJ 
18 51 
01 27 

00 44 
07 58 
12 02 

lJ .55 
21 0.5 
04 41 

OJ 05 
10 12 
15 02 

2J 14 2J OJ 

12JJ,122J 

01 51 

15 07 

04 2J 

17 37 

' 06 51 

20 04 

09 16 
22 20 

22 28 
1 05 4ts 

1140 
18 55 
01 35 

00 50 
08 02 
12 09 

14 01 
21 09 
04 49 

OJ 12 
10 16 
15 11 

i ---

01 42 

14 59 

04 15 

17 30 

06 44 

19 57 

09 10 

22 22 

11 34 

00 45 

13 56 
21 06 

OJ 07 
10 13 
1.5 05 

2J 12 

12 31 

01 50 

15 06 

04 21 

17 36 

06 50 

20 02 

09 1.5 

22 27 

11 38 

00 49 

14 00 
21 07 

OJ 10 
10 15 
15 09 

*•Jupiter possibly renders phenomena invisible. 
s.t.a.•Shadow tapered away. 

SATURN .!!!. 1960 

By: Thomas A. Cragg 

Mac;. 

0.94 

0.67 

0.98 
0.64 

0.67 

o.67 

0.66 

0.65 

o.6J 

0.59 

0.58 

0.54 

0.51 

0.47 

o.4J 

s.t.a. 

0.)8 

0.32 
o.o6 
s.t.a. 

0.27 
0.1.5 
0.24 

The 1960 apparition of Saturn was perhaps the most ardently obser
ved thus far in the history of the A.L.P.O. The great activity in the new
ly formed North Polar Zone (NPZ), where a number of long-enduring white 
spots were observed, was probably largely responsible for the increased 
interest in Saturn. Following is a list of the observers contributing to 
this report: 
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Mr. Phillip W. Budine, 14)5 Upper Front Street, Binghamton, Mev York, 4" 
refractor. 

Mr. Clark Chapman, 2)4) Kensington Avenue, Buffalo 26, New York, 10" re
flector. 

Mr. Tom C. Constantan, 1650 Michael Way, Las Vegas, Nevada, Jt" refractor. 

Mr. Thomas A. Cragg, 246 West Beach Avenue, Inglewood ), California, 12" 
refractor, 12" reflector, 6" refractor. 

Mr. Dale P. Cruikshank, Yerkes Observatory, Williams Bay, Wisconsin, 4o" 
refractor. 

Mr. Charles M. Cyrus, 1216 Leeds Terrace, Baltimore 27, Maryland, 10" re
flector. 

Mr. Jack Eastman, 2611 Maple Avenue, Manhattan Beach, California, 12t" re
flector, 12" refractor. 

Messrs. Stuart and Stanley Bmig, Route 1, Leavenworth, Washington, 8" re
flector. 

Mr. Gary George 14)6 Front Street, Binghamton, New York, 2~4 refractor, 
10" reflector. 

Mr. Walter H. Haas, Pan American College Observatory, Edinburg, Texas, 17" 
reflector, 12t" reflector, 6" reflector. 

Mr. William K. Hartmann, 1025 Manor Road, New Kensington, Pennsylvania, 
lJ" refractor, 8" reflector. 

Mr. Alika Herring, 1)12 Arlington Avenue, Anaheim, California, 12j" re
flector. 

Mr. Craig L. Johnson, 765 South 46th, Boulder, Colorado, 10" refractor, 4" 
reflector. 

Mr. Lyle T. Johnson, Welcome, Maryland, 16" reflector. 

Mr. Jos~ Olivarez, 804 St. Marie, Mission, Texas, 2~4 refractor. 

Mr. Morris Rippel, 1427 Richmond Drive, N.E., Albuquerque, New Mexico, 6" 
reflector. 

Mr. Leif J. Robinson, 1411 Amapola Street, Torrance, California, 1611 re
flector, 10" reflector. 

Mr. Carlos E. Rost, Pan American College Observatory, Edinburg, Texas, 10" 
reflector, 6" catadioptric reflector. 

Mr. Kenneth Schneller, 17826 Hillgrove Road, Cleveland 19, Ohio, 8 11 re
flector. 

Mr. Ronald Story, JJ Amicita Avenue, Mill Valley, California, 1211 refractor, 
(Lick Observatory). 

Mr. Joseph Sullivan, Jr., 11 Brookfield Road, Binghamton, New York, J" re
fractor. 

Mr. William J. Westbrooke, 4525 Lincoln Way, San Francisco 22, California, 
4 11 refractor. 

This report was actually prepared by three people, Mr. Phillip au
dine (preliminary outline), Mr. Leif J. Robinson (general apparitional out
line), and Mr. Thomas A. Cragg (general apparitional outline and final prep
aration of report). 
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Figure 5 is a general diagram illustrating the nomenclature used in 
this report, The NPZ is the chief addition to names on the ball since the 
last general nomenclature drawing, Also, the Terby White Spot is included 
since considerable attention was given it this time, It is depicted in the 
figure as it should appear !!!!£ opposition. 

Readers should exam1ne the front cover drawing of Saturn, a very de
tailed drawing by Leif J. Robinson with a 16-inch reflector and favorable con
ditions, This drawing can be carefully studied in connection with many mat
ters described in this article, 

Details of the Ball 

~ This zone was nearly alway the brightest region on the ball, 
The outer part of Ring B rivaled the EZ in brightness during the early part 
of the apparition. Budine, however, consistently saw the EZ slightly faint
er than the outer part of Ring B. Towards the end of the apparition Budine 1 s 
findings were confirmed by Chapman and George, Westbrooke submitted a fine 
series of intensity measures throughout the last half of the apparition, and 
his work shows the EZ averaging about J (0 • white, 10 a black) near opposi
tion and 2 by mid-September, Its color, for the most part, was a pale yel
low-white, 

A small number of bright clouds was observed in this zone, as has 
frequently been the case in the past; but one large, obvious long-enduring 
cloud was followed chiefly by Robinson but also by others for at least a 
one-month period, yielding a rotation-rate of 10h13~6 ~ 0~1, which is a lit
tle shorter than the generally accepted 10h1~0 for this zone,J No obvious 
acceleration was noted in its motion. 

~ This belt was observed by nearly all of the contributors and 
especially after opposition was declared by most of them to be "quite prom
inent," Cragg noted a general increase in the ease of perceiving this belt 
during.May and June, but we were also approaching Saturn at the same time, 
No, C,M, transits were obtained, but a few very transitory dark spots were 
observed in the belt, 

N,E,B, The NEB was the most obvious belt on the planet and was de
picted by all observers, When color estimates were attempted, the most com
monly observed hue was reddish-brown, the standard color for both the SEB 
and the NEB on both Jupiter and Saturn. The intensity of the belt perhaps 
lightened a little towards the end of the apparition but really remained re
markably constant throughout the observed period, This result was largely 
the work of Budine and Westbrooke, 

The NEBs was seen a little better than 50% of the time when condi
tions were good, but some observers didn't see it at alll 

A wealth of dark spots was recorded by several observers; but as 
before, they were too transitory for suitable rotation-rate determinations, 
It was very good to note a rather long list of C,M, transits of these spots, 
which is the exact procedure to follow, It was indeed unfortunate that there 
were no long-enduring spots, Unless it is possible to follow a spot for 
nearly a month, little can be gained on the rotation-rate already established 
for this latitude, The primary exceptions to this rule are: 

1) A period remarkably different from the accepted one, 
2) Any fairly strong accelerations, 

Still, securing C.M, transits of any and all spots is very important, since 
others may be getting them at other times, and yours may then fill in the 
gaps, 

NTrB, The NTrB was the "on again, off again 11 feature of Saturn in 
1960, Cragg and Robinson recorded it rather strong in May but fading and 
difficult by early June, During the first part of August it became rather 
obvious since Eastman recorded it on every occasion in late July and early 
August, Westbrooke called its intensity 7 on August 16, being confirmed 
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FIGURE s. Diagram to show standard A.L.P.O. nomenclature of Saturn 
in 1960. This terminology used in Mr. Thomas Cragg 1 s article "saturn 
in 1960" in this issue. 
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FIGURE 6. Diagram to illustrate Mr. Leif J. Robinson's interpretation 
of minor divisions in Ring A of Saturn. See Mr. Robinson's remarks 
under 11Ring A Divisions" in Mr. Thomas Cragg's article "saturn in 1960" 
in this issue. 

by Sullivan on August 17. Then by September Westbrooke 1 s estimates were 
running 4!-S (background probably about 4). It was again "prominent" to 
Olivarez on September 23 and was seen only faintly by Chapman in OctGber 
and November. Intensity measures of this feature are clearly desirable ev
ery time that Saturn is observed. One must be careful about this feature's 
being strong in one longitude and weak in others. 

NTrZ. This zone, between the NTrB and the NTB, was consistently the 
least obVIOUS zone throughout most of the apparition. It brightened con
siderably in November, according to Chapman. This brightening may have be
gun as early as October 11 since Budine remarked about it at that time, but 
observations were rather sparse since the end of the apparition was so near. 

N.T.B. Most of the time this belt was the second most obvious belt 
on the planet. During May it was normal to perhaps a little darker than 
normal, but it showed some evidence of fading in early J une to Cragg. A 
strong darkening t .. end began in mid-July, and during most of August nearly 
everyone saw the NTB. Westbrooke 1 s intensity estimates showed this belt 
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fading slightly during September, but it was quite obvious to Olivarez on 
September 2). ~ the first part of November it was again strong, fading 
toward the end of KoTember, and recovering again in December. 

RTeZ. This zone became quite active during the 1960 apparition 
and produced a number of bright spots. Budine, Chapman, Cruikshank, George, 
Robinson, and Schneller recorded a number of these bright spots; only two 
transits, however, seem to be of the same spot. This feature is a spot 
found by Budine on August 27 and recovered as a "large bright section in 
the zone some 250 to J0° in length" by Chapman on September 8. Since c.M. 
transits were obtained for both objects, a period can be determined, loh4om 
best fitting the observations. A pair of drawings by Cruikshank on July 12 
and 16 shows a similar pattern, indicating a base period of 10h4om also. 
Other spots observed in this zone cannot be connected by a feasible period. 
The 10h4om period may seem a little long at a latitude of about 45° since 
Saturn has the highest equatorial acceleration of any of the planets, and 
a rather good period of 10h39m52s seems to fit quite well for the 6oO N. 
zone.l 

Intensity measures in the NTeZ by Westbrooke made it essentially a 
constant brightness from June through early September with three conspicuous 
short-lived fadings around July J, August 22, and September 4. Budine and 
Rost continued the intensity measures which indicated, if anything, that 
the zone got a little brighter in late September and early October. 

R,R.T,B, Apparently the first obervation of this normally very 
elusive belt vas by Cragg on June 21, when it was observed as merely a dar
kened border on the south edge of the obvious RPZ. Within 20 days Robinson 
recorded the NNTB as the third most obvious belt on the disc. ~ the middle 
of September this belt was quite prominent, and was so described by Budine 
and Schneller on September 4 and August 29 respectively. Cragg saw it dou
bled on August 9. 

N,P,Z, This is the zone which was created by the now famous "Doll
fus White Spot." Bordering the NPR on its south edge, this zone dominated 
everything but the EZ in May and June. When more bright spots appeared here 
in July and August, it was again rejuvenated into new vigor. In fact, on 
December 7 Haas called it brighter than the BZ, Quite a number of large 
bright clouds appeared in this zone; and fortunately many C.M. transits were 
obtained by A.L.P.O. members, yielding enough material for a good determina
tion of the rotation-rate at this latitude (+60°). This was a fundamental 
determination since never before had spots been recorded at so high a lati
tude. A more thorough discussion of the activity in this zone is given else
wherel and so need not be repeated here, However, since that report was pre
pared, more transit observations have come to hand from J. H. Botham of South 
Africa, using the 6" and 9" refractors of the Union Observatory, Johannesburg. 
He observed two different spots, one of which rather closely matches the one 
observed by Dollfus, but precedes Dollfus 1 s observations by nearly a monthl 
The scatter in the C,M. transits, however, appears to make it impossible to 
increase the accuracy of the reductions of the Dollfus spot already published 
(10hJ~9), Botham 1 s other spot was observed on three occasions over a one
month interval, where a period of loh4om fits best, 

R.P.R, Strong evidence has it that this feature started out in Feb
ruary to be very dark and steadily faded throughout the whole apparition. 
As an example, Westbrooke 1 s intensity measures average 8 in June and July 
and gradually approach a mean of 4-5 by September. Chapman's observations 
during October, November, and December indicate the NPR as "small and faint." 
Several observations indicate some very short-term changes, nearly from 
night to night. This result suggests that possibly the NPR was not centered 
on the pole or was not equally conspicuous in all longitudes. A dark spot 
vas seen on the south edge of the NPR by George on September 4; and Schneller 
saw the area "very disturbed, festoon-like activity present" on August 29, 
Since activity of this sort is practically never found in tae NPR, one is 
certainly led to believe that it was influenced by the great activity in the 
nearby NPZ. 
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Detail of thw Rings 

Rinp; h Westbrooke 1 s estimates of the mean intensity of Ring A 
showed a general darkening trend from June 20 to August 2), then a lesser 
brightening trend up to mid-September. Whenever specifically mentioned, 
the outer part was always darker than the inner part. Chapman on August 
18 called the intensity of the outer part of Ring A 5,3 while the inner 
part was ).8 (0 • white, 10 "' black). Westbrooke noted also that the two 
ansae of Ring A \iere not always of equal intensity; and when they were dis
similar, the prec, ansa was always brighter than the fol. ansa. He was also 
the only observer reporting the "bicolored aspect" so often referred to in 
past reports. He felt that it was particularly evident during the first 
week of September, but he had seen it several times before that. · 

A bright narrow annulus near the middle of Ring A was observed·in 
late July by Robinson, on August 4 by Haas, and on August 7 by Schneller, 
confirming a simil&~ shv~t-term appearance observed in 1959 by Chapman, 

Ring ~ Ring B always rivaled the EZ as the brightest part of the 
Saturnian system in 1960, and was observed by some to be brighter than the 
EZ, especially near the end of the apparition, Westbrooke's estimates of 
intensity showed that Ring B kept rather close to the same brightness from 
June through the middle of September, Of course, this statement refers only 
to the outer third of Ring B since the rest of this ring was much darker. 

Ring ~ This supposedly difficult ring was seen by nearly all the 
observers. Westbrooke 1 s estimates indicate that it remained at a nearly 
constant intensity when seen. Those who depicted it on drawings showed it 
extending in very nearly half of the distance from the inner edge of Ring 
B to the ball. Color estimates made it brownish. 

Ring ~ Ring D was reported by two observers in 1960, Craig John
son and Kenneth Schneller. On July 19 Johnson called it t as bright as 
Ring C. 

Ring A Divisions 

Encke's Division was observed by most of the contributors through
out the apparition. Its placement varied from A5 to A6. When Schneller and 
Robinson saw the bright annulus in Ring A, both saw Encke 1 s double (a fine 
division on either side of the bright annulus, at A4 and A5). Robinson and 
Schneller also report having seen A8, bringing to four the number of obser
vers to perceive this elusive division. There is little doubt of the exis
tence of this division since in three occultations of stars by the ring 
there has each time been a conspicuous brightening at A8 1 s position. 

Leif J. Robinson offers these comments about the nature of Ring A 
and its divisions: 11 Taking account of past visual observations, the photo
metric work of Dollfus, the recent occultatkns of stars by the rings of Sat
urn, and my personal observations with 10- and 16-inch telescopes under su
perlative conditions, I find the follolfing to be most plausible. 

"The 1 normal 1 appearance of the divisions in Ring A is that of a 
single division (Encke 1 s) located 0.5 of the way out on Ring A. At other 
times, observers have noted another division at 0,8 distance. Lastly, di
visions have been seen at o.4 and at 0.6. It should be mentioned that some 
slight variations in the position of these divisions have been occasionally 
noted; but such observations appear sporadic, and hence the above positions 
may be regarded as factual. The question is: are there divisions .at 0,4, 
0.5, 0.6, and 0.8? Let us initially study 0,8. 

"AS h<LS been observed several times by visual observers, Dollfus 
has shown its existence through the photometry of photographic im.ages, 3n<i 

all stars occulted by 5aturn, in recent tim·es~ have !!hown a marked brighten
ing at this position. I believe the eviderice to be. ciear, leav~ng ~ittl~ 
doubt as to its existence. 
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"Under average conditions, I have always found Bncke 1 s Division to 
appear as a single demarcation in brightness, o.s exterior to the inner edge 
of Ring A. Under superior conditions, with a large telescope, this division 
becomes binary, the components being located at o.4 and o.6. These visual 
observations have been vindicated in much the same manner as with AS. 

"I attribute the 1 strange1 appearance of Bncke 1 s Division, which is 
occasionally observed, i.e., AS is seen either at A4 or A6, to be the result 
of a slightly imperfect observation. When the seeing is fair (in telescopes 
of 10 inches or larger) A4 and A6 are imperfectly seen as AS. As the seeing 
improves, either A4 or A6 may be indistinctly seen. When conditions are ex
cellent, both components take on their true appearance. Figure 6 depicts 
this perfect view. 

"Occasionally, a bright annulus is observed between A4 and A6. I 
believe it sufficient to attribute this to a contrast effect, caused by the 
bright ring's being bounded by two very thin dark lines. The same effect 
has been seen by this observer under similiar conditions in different parts 
of the ring system." 

Ring B Divisions 

Cassini 1 s Division. This obvious demarcation in the ring system 
was reported by all observers, as would be expected at the present ring in
clination. Vestbrooke 1 s intensity estimates consistently showed it other 
than black, but this aspect was not particularly confirmed by other obser
vers. In the past some observations have indicated that Cassini 1 s Division 
is not completely devoid of material. 

Bt• Observed once by Cragg, Haas, and Robinson in 1960. 

~· Observed by Bodine, Chapman, Cragg, lastman, Johnson, Robinson, 
and Schneller. Johnson's observation was really of a B6 since he said that 
it lay definitely outside the middle of B but not so far out as B7. Cragg 
saw BS nearly 2/) of the times when he looked, and on several occasions 
claimed it to be more obvious than Bncke 1s. 

!1• Observed by Budine, Chapman, Cragg, Haas, Hartmann, Johnson, 
Robinson, and Schneller. Apparently all saw it single, but it has been 
observed double by Avigliano, Cave, and Cragg on several occasions. 

BO. Observed by Budine, Cragg, George, Haas, Johnson, Robinson, 
Schneller; and Westbrooke. This division is really quite obvious when Ring 
C is easily seen. It is really the second widest division, its breadth being 
clearly seen when Ring C is easily visible. 

Ring C Divisions 

~· Observed only by Schneller and unconfirmed by any other obser-
vera. 

In summary, the divisions seen by two or more observers in 1960 
were BO, B), BS, B7, Cassini, double Bncke, and AB, which is quite an im
pressive list. 

Terby White Spot 

This very common feature hasn 1 t been mentioned in these reports for 
some time. It was very gratifying to see it described at such length and 
with such vigor by some of our newer contributors to the Saturn Section. 
This feature is a bright contrast spot beside the black shadow of the ball 
on the ring. Some differences were noted this time, however. Once the 
bright spot was seen as a bright notch in the shadow. Most of the time it 
was seen only along the boundary where the shadow crosses Ring B since the 
ring is there the brightest and thus the most capable of producing the con
trast effect. 
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FIGURE 7. Plots of step estimates of stellar magnitudes of Saturnian satel• 
lites by William J. Westbrooke with a 4-inch refractor. Zero on time scale 
is time of eastern e1onfiation of satellite. Graphs constructed by Thomas 
A. Cragg. See article Saturn in 1960" in this issue. 
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Satellites 

Westbrooke made a fine series of estimates of the brightnesses of 
Bnceladus, Tethys, Dione, Rhea, Titan, and Iapetus between May 21 and Sep
tember 7. He made a series of step-estimates, assuming Titan to be con
stant at 8.J. He also submitted estimates of Titan. Plots were made of 
his magnitudes against the revolution period of each satellite around Sat
urn, using eastern elongation as the zero date, especially to see if the 
observations showed evidence that any of the satellites keep the same face 
toward Saturn. If one side of the satellite has a different albedo than 
another and if the satellite keeps the same face towards its primary, then 
the resulting light-curve must show a periodicity equal to its period of 
revolution around Saturn. Figure 7 shows the plots of each satellite. A 
few comments follows 

Iapetus. A large portion of the orbit was not covered, but it ap
pears that a minimum occurs some forty days after E. elongation. Iapetus 
has the largest range in brightness of any of Saturn's satellites. (P • 
79d 2~1.) 

~· Shows definite signs of being brighter for the half cycle 
after B. elongation than for the half cycle before B. elongation, rather 
good eTidence that it keeps one face toward Saturn. (P • 4d 12~5.) 

Dione. ObserTations show too much random scatter for any conclu
sion, or-;r;; Dione doesn't keep the same face towards Saturn. It could 
also keep the same face towards Saturn and have no obvious asymmetry in al
bedo vi th longitude. (P • 2d 17~, ) 

Tethrs. Despite the curve's showing an obvious relation with the 
period of revolution, one must be careful since there are only six estimates 
(one of which falls very far away from the rest). Using these as a criterion, 
howeTer, it looks very much as if Tethys keeps the same face towards Saturn. 
(P • 1d 21~).) 

Bnceladus. Although not very obvious, it appears that a minimum 
occurs near B. elongation with a maximum centered about on w. elongation. 
As weak as it is, the evidence does indicate that Bnceladus appears to keep 
the same face towards Saturn, (P • 1d 0899,) 

One is reminded here of Guthnick 1 s epic work2 on light variations 
of the Saturnian satellites. The only curve which is really unquestionably 
related to the period of revolution is that for Iapetus. Rhea is probably 
next best, but its cycle appears closer to one-half of its revolution period. 
Kr. Westbrooke is to be congratulated on such a fine piece of work on such 
a difficult task, because the glare Saturn creates near it makes reliable 
magnitude estimates of the satellites nearly impossible, 

Latitudes of Belts 

Professor R. R. de Freitas Mourao of the National Observatory at 
Rio de Janeiro, Brazil, has carried out measures with a filar micrometer 
attached to their Cooke and Sons 18-inch refractor of latitudes of belts 
on Saturn, beginning in 1959, The measures were reduced by Crommelin's 
formulae. The average latitudes secured were as followss 

S. edge N,P,R, 
S, edge N.T.B. 
S. edge N.E.B. 

References 

6J% N. 
J7,J N, 
8.1 N. 

1. The Strolling Astronomer, Vol, 15, PP• 96-98, 1961, 
2. ~N., Vol, 198, P• 2JJ, 1914, 
), L. J. Robinson, 11The Rotation of Saturn--1960, 11 P,A,S.P., soon to be 
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B,yz James c. Bartlett, Jr. 

By the time this offering sees the light it may well be that the 
Russian Venus probe will have added many corrections to the views expressed 
herein--and maybe not. We shall see. [Dr. Bartlett wrote this paper near 
February 20, 1961.--Editor.] 

For the nonce, at least, Venus remains the celestial jigsaw puzzle 
it has so long been to observers. We must still fit each piece of evidence 
into place, slowly and with infinite patience, in the hope that eventually 
the pattern of the whole will become clear. This is the story of one such 
piece, hitherto neglected, and of the other pieces into which it dovetails. 
If the first piece fits--a matter I leave to the judgment of my peers--the 
other pieces will be seen to fall naturally into place, to provide a portrait 
of the planet somewhat at variance with the fashionable views entertained by 
many astrophysicists. 

Careful observers of Venus have all noticed the appearance of a 
very bright limb band on the sunlit hemisphere, extending somewhat inward 
into the less brilliant interior of the disc, and which has been vaguely 
ascribed to the Venusian atmosphere and/or to clouds. Actually we should 
expect to find some kind of a limb band even on an airless planet (one ex
ists, for instance, on the moon), and while clouds and atmosphere play a 
part in its production on Venus it is determined by neither such agent but 
by the phase. Observers of the planet must also have noticed that the 
bright limb band is a phenomenon which develops with approach to an elonga
tion. Taking an evening apparition as our starting point, we note that it 
begins to become evident several weeks after Superior Conjunction, and the 
earliest date for its presence in my personal records is one with a k value 
of 0.922. As dichotomy is approached it becomes more and more conspicuous; 
but after dichotomy, it gradually dwindles in width until just before In
ferior Conjunction it is reduced to a very narrow band on the sunlit limb. 
The latest date on which I have seen it has a k value of 0.206. The bright 
limb band, therefore, is a geometric production; and while the atmosphere 
of Venus diffuses and broadens it beyond the extent it would have on an air
less planet, it is the angle of incidence of sunlight which determines it. 
Certain related phenomena may now be considered. 

When the planet is observed close to Superior Conjunction the full 
disc will appear universally brilliant with no sensible brightening of the 
limbs. I so saw it in 1 S4 when the value of k was 0.994, and when the plan
et presented the beautiful spectacle of a miniature full moon--but a moon 
unstained by any shadow of markings and shining with the undimmed lustre 
of burnished silver. With the development of the bright band on the sun
lit limb, the former becomes sensibly brighter than the interior of the 
disc; though the interior remains very bright through most of the gibbous 
phase. With approach to dichotomy, however, the brightness of the interior 
begins to fall off; and this interior may even appear to be lightly shaded 
in relation to the limb band which grows ever brighter. At this time too 
faint colors may sometimes be seen in the interior shading, occasionally 
bluish but more often brownish. The significance of such tints we shall 
consider later. Sufficient now to observe that the gradual shading of the 
disc, and the gradual increase in the brightness of the limb band, are the 
reverse sides of the same coin. In short, as dichotomy is approached, the 
sun's rays are becoming normal to the limb and tangential to the interior 
of the disc. After dichotomy the sun's rays become increasingly oblique 
with respect to the limb, and the width of the limb band will progressively 
decline. 

So much for the raison d 1 etre of the bright limb band of Venus. 
We are now ready to consider whit bearing this has on the less well known 
dusky limb band, and what this feature can tell us of the state of Venusian 
meteorology. From time to time various observers have reported a crescentic 
dark band parallel to the bright limb and some distance inward. This band 
forms a dusky border to the bright limb band, and because so it has general
ly been considered a mere contrast effect. w. H. Haas shows it occasionally, 
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and it appears in the drawings of Brian Warner and others. When well de
veloped it gives the effect of shadow, causing the disc or crescent to ap
pear hollow as if the interior were depressed beneath a shadowed bright rim. 
On rebruary 14, 1961, at 2Jho6m U.T., I found the dusky border to the bright 
limb band so conspicuous as to compel me to the conclusion that it was 
shadow (rigure 8). The interior of the crescent was featureless, save for 
a small 8° bright spot* near the south cusp, and was lightly shaded. This 
shading was faintly but distinctly tinged with brown. 

Now if this dusky band is ever a true shadow then we are dealing 
With something objective and physi~ The contrast theory has its points, 
to be sure, though it is considerably weakened by the fact that very often 
a bright limb band is seen without any dusky border whereas we should ex
pect to see it much more consistently if entirely a matter of optics. On 
the other hand the dusky band is only an occasional feature and ap~ears 
sparingly in the reports of various observers. I have myself seen it only 
J times in 270 observations of Venus. The fact that the dusky band is of 
random and infrequent occurrence strongly suggests that it is a real phe
nomenon, the nature of which can scarcely be in doubt. Given an extensive 
cloud system passing over the limb, the dusky band simply represents the 
shadow cast from its edges. In this view we would interpret a bright limb 
band tans dark border to be the effect of direct sunlight on unbroken cloud 
or upon homogeneous atmospheric haze. A bright limb band with dusky border 
we would interpret as a broken mass of cloud with definite-;orders. If 
this interpretation be tenable, certain interesting corollaries follow auto
matically. ror instance, we notice in Figure 8 that the dusky band, though 
thicker and darker in the south, nevertheless follows the entire curve of 
the l~b. Therefore a cloud system is postulated so extensive as to cover 
both hemispheres of the planet, north and south. This would imply a much 
greater degree of cloudiness than is usual for the earth; but by the same 
token it disproves a universal cloudiness on Venus, for we are here dealing 
with a limited cloud system with a trailing edge marked by its shadow. 

We have spoken of the shading of the interior of the crescent, which 
begins to become noticeable after Greatest Elongation Bast. This shading 
is, ot course, not shadow but a mere difference in intensity as between the 
interior and the bright limb band; but mention has also been made of the 
taint flush of color which now may occasionally appear in the interior shad
ing. What is the meaning of this color, and how does it bear upon the in
terpretation placed upon the limb band's dusky border? 

The relation is rather direct. If a dusky-bordered limb band im
plies the retreating edge of a cloud system, then manifestly clearer skies 
will follow; but we must also remember that we are dealing with Venus, not 
earth, so that the clearing of the Venusian sky will be a matter of degree. 
We may expect a clearing to the extent that unbroken cloud cover has been 
removed, but the general haziness of the Venusian air will remain. 

It seems to this writer that the meaning of the faint tint some
times observed in the interior shading is to be related to this factor, 
particularly so in that the tint is almost always brownish. Thus over the 
years I have recorded color on Venus on 44 occasions, of which a brownish 
tint has been observed for no less than JS of them. In only 9 observations 
was a bluish tint determined. I have observed no other colors on the sun
lit hemisphere. 

Therefore it seems reasonable to relate this brownish tint to a 
reddening effect of the Venusian haze; and while this dense haze forbids 
more than a translucency to the planet's atmosphere, by the same token it 
does permit a diffusion of sunlight, so that we need not take too seriously 
pictures of the planet as shrouded in perpetual darkness, or at best semi
gloom. 

*On an intensity scale of 0 to 10, with the most brilliant features 10. 
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J'IGURB B. Venus. 
James c. Bartlett, Jr. 
Feb. 14 1961. 2Jh o6m 
u.T. 4t-in. refl. at 
120-240X. 5•6. 

11. Venus. 
James c. Bartlett, Jr. 
Jan. 7, 1961. 22h JJm 
U.T. 4t-in. refl. at 

S• 

Venus. 
James c. Bartlett, Jr. 
March 21, 1956. 2Jh 4Jm 
u.T. J.5-in. refl. at 
lOOX. S•?· T•5. 

J'IGURB 9. Venus. 
James c. Bartlett, Jr. 
Jan. 5, 1961. 2Jh 05m 
U.T. 4t-in. refl. at 
120-240X. S•l-2. T•4. 

James c. Bartle~~· Jr. 
Jan. 9. 1961. 2~ s4m 
u.T. 4f-in. refl. at 
120-240X. S•'· T 

s. 
James c. Bartlett, Jr. 
March 2J, 1956. 2Jh 5Jm 
u.T. J.5-in. refl. at 
lOOX. S•l. T•5. 
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fiGURE 10-. Venus. 
James c. Bartlett, Jr. 
Jan. 6, 1961. 2Jh 10m 
u.T. 4t-in. refl. at 
120-240X. S•'· T•J. 

James c. Bartlett, Jr. 
March 20, 1956. 2Jh 4om 

J.5-in. refl. at 
S•l-J. T•'• 

J'IGURB 1 . s • 
James c. Bartlett, Jr. 
March 26, 1956. 2Jh 51m 
u.T. J.5-in. refl. at 
lOOX. s-5. T•5. 



Beginning our studies with the bright limb band and continuing with 
its dusky analogue, we have now arrived at a tentative portrait of the plan
et which bears a much closer resemblance to terrestrial conditions than to 
the usual text book pictures. Can such a revised picture be supported by 
observational evidence? And if so, what is the nature of the evidence to 
be sought? 

I think that it can; and the evidence is provided by Short-term var
iations in the area relation of limb band to interior shading, and by changes 
in the pattern of the shading. Two sequences from my own records illustrate 
both. 

On January 5 1 1961, at 23h OjD U.T., I found the gibbous disc not 
only featureless but universally bright (Fig. 9). On January 6, at 23h 10m 
U.T., this blank whiteness had been succeeded by an emerging pattern of 
light shading (rig. 10), which by January 7, at 2~ 33m U.T., had developed 
into a homogeneous shading bordered by a bright limb band (Fig. 11). The 
width of this limb band should be carefully noticed. On January 8 the limb 
band was definitely narrower, and on January 9, at 22h S4m,a broad dusky 
border had appeared (Fig. 12). S, January 10, at 2)h U.T., the dusky band 
had vanished and the bright limb band had become reduced to a very narrow 
ribbon (compare to Fig. 11). The disc meanwhile remained featureless and 
lightly shaded. 

We may now consider a similar though somewhat different sequence 
from the 1956 apparition. On March 20, 1956, at 23h 4om u.T., a vague, 
shadowy marking was seen mostlr south of the center of the gibbous disc 
(J'ig. 1)). On.March 21, at 2)!1 4~ U.T., this same marking was again ob
serTed but was now somewhat darker and prolonged to the north (Fig. 14). 
On March 2), at-2Jh 5Jm U.T., this marking had been succeeded by or--more 
probably--had broadened into a massive, irregular shading (J'ig. 15). On 
March 26, at 2)h 51m, this shading had consolidated to a single mass crossed 
by two distinct radial streaks (Fig. 16). Thereafter a weather break in
terrupted these observations. 

Other sequences from the writer's records show the reverse of the 
phenomenon, i.e., the gradual break-up of a universal shading by the intru
sion of bright white masses, culminating in a universally bright, unshaded 
disc. This blank whiteness may continue for several days but always and 
eTentually is succeeded by the re¥mergence of shading patterns and/or de
finite markings. 

The meaning of the phenomena encountered in the two sequences given 
above is rather obvious. In the first series we start with a universally 
bright and unshaded disc, to be followed by the gradual emergence of a shad
ing coincident with the gradual narrowing of the bright limb band, and the 
sdbsequent appearance of a dusky border to the latter just before its final 
reduction to a thin ribbon. All of these appearances in turn can be nicely 
explained by the movement of a huge cloud system toward and around the bright 
liilllb. 

The meaning of events in the second series is perhaps somewhat dif
ferent. Here we begin with a Tague, rather ill-defined, dusky marking, 
which subsequently intensifies and eventually expands into a solid mass 
associated with two radial streak markings. This sequence looks like a 
combination of events: the break-up of a cloud cover, the movement of the 
residuals toward the bright limb (note that the shaded pattern develops 
outwardly from the terminator), and the consequent "clearing" of an irregu
lar area of atmosphere. 

Thus by simply paying some attention to the varying relation between 
the bright limb band and the interior shading and by observing daily changes 
in the pattern of the disc shading, we may learn quite a bit about Venusian 
weather from an otherwise featureless disc. The following points are sup
ported by observational evidence: 

1) The cloud cover on Venus is not universal. 
2) Clouds on Venus, as on the earth, are distributed in limited 

systems. 



J) Extension in latitude of the Venusian systems would appear to 
be greater than the similar extension of terrestrial systems. 

4) At least J major species of Venusian cloud may be distinguished: 
(a) very high level, thin clouds, which reflect brilliantly but 

cast no shadow near the bright limb and are probably analo
gous to our cirrus and cirro-stratus; 

(b) heavy masses of cloud with shadowed borders, probably similar 
to our cumulus, strato-cumulus, and cumulonimbus; 

(c) small systems represented by isolated bright spots (other 
than star points), perhaps identical with our ordinary, lim
ited cumulus, cirro-cumulus, and alto-cumulus fields. 

5) The movement of the Venusian weather fronts is from west to east 
and therefore in the normal direction of planetary rotation. 
[In this paper Dr. Bartlett defines west and east to agree with 
the sense of the earth's rotation.--iditor.] ----

6) Insofar as the eastward movement of the cloud systems is a con
sequence of the rotation, a short period of rotation is indicated. 

I have long been of the opinion that the historic controversy in re
gard to the existence or non-existence of markings on Venus can be resolved 
by recognition of an elementary fact; namely, that there are cycles in the 
planet's meteorology in which the cloud systems are neither as extensive, 
nor the atmosphere as opaque, as at other times; and I would venture to pre
dict that if any one cared to make a really thorough investigation of all 
the materials, going as far back as possible, such cycles would certainly be 
revealed. My own records, dating back to 1944, are hardly adequate; and yet 
even within the brief span of 17 years one finds short-term variations which 
are highly suggestive. Thus in 1956 I find definite markings recorded for 
22 observations out of 26; but out of J4 observations in 1951, markings were 
recorded only 7 times; and in the current 1961 apparition to date I have re
corded markings only 5 times in 24 observations to the date of this writing 
(February 14, 1961). 

But while such evidence would seem to indicate cycles in the planet's 
meteorology, we may also conclude that evidence is lacking for any seasonal 
variation in cloud pattern or weather movement; the meteorological pattern 
on Venus appears to be much more regular than ours. Inference: That sea
sonal change on Venus is by latitude, not by orbital position in relation 
to latitude, i.e., that there is no marked movement by the sun north and 
south of the planet's equator. Corollary: That the axis of rotation is 
sensibly perpendicular to the plane of the orbit, supported observationally 
by the position of the cusp-caps. 

The picture thus presented is that of a world, differing signifi
cantly in its solar relations, and yet withal a world much more nearly like 
the earth than it is like its theoretical portraits. Cloudy is is; but yet 
not shrouded in the universal gloom so often depicted. The atmosphere is 
certainly not transparent, in the sense that the Martian air is transparent; 
but it is certainly translucent, and therefore the surface is probably sun
lit to a much brighter degree than we have supposed. Weather systems move 
there much as they do here, alternating between sun and shade, calm and 
storm, moving ever to the east with the rotation of the globe beneath them. 
The existence of water vapor is now admitted. The crackle of Venusian thun
derstorms has come to us as radio static from the planet. Thunderstorms 
mean lightning; and lightning means the violent disruption of water droplets 
by the surging currents in the thunderhead; and thunderstorms imply rain, 
and water that falls from the sky--any sky--must first have reached it by 
evaporation from surface waters. 

How naturally all this fits into the frame of observational evidence 
we have been considering. How strange it seems when viewed from the refer
ence frame of dry, sun-baked deserts, oceans of plastics, an igneous surface 
covered by luminescent sulphides, and many of the other strange fancies 
which have bemused us. But what matter? Perhaps by the time these scrib
blings appear, the Russians will have told us all about it. 

Postscript~ Editor. Perhaps Dr. Bartlett's article will have best 
served his purposes if it stimulates some creative thought about Venusian 
problems. Observational evidence must here be evaluated most carefully. 
One should also note that the dusky limb-band cannot be a shadow of the 
bright limb-band (Fig. 12 on p. 1J5 shows both) because it lies between the 
bright band and the sun. 
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A WA,RGENTIN-I!.f! FEATURE .Q!i !l!i ~ SERENITATIS 

B¥1 Alika K. Herring 

Concerning the suspected dome on the Mare Serenitatis which was 
described by Dr. Joseph Ashbrook (Strolling Astronomer, Nov.-Dec., 1960), 
while observing on Christmas Eve last I also happened to note this forma
tion, Wbich was well placed near the terminator at the time. This was the 
first time I had seen it, and I found it so intriguing that I felt a sketch 
should be attempted in spite of the rather mediocre seeing conditions. The 
descriptive notes which were subsequently entered in my observing book are 
reproduced in part as followss 11It appears to be a nearly circular plateau 
of low elevation, with edges that rise rather abruptly from the surrounding 
plain. The surface is nearly flat, although perhaps possessing a very 
slight convexity, and, except for a few small scattered hills, contains no 
other apparent detail. 

11The exact nature of this feature may be somewhat obscure. While 
it is shown on charts C3-b and C3-d of the Kuiper Photographic Lunar Atlas, 
the photographs leave much to be desired. The Wilkins map apparently de
picts it as a ruined crater, but I cannot agree with this interpretation. 
I also do not believe that it should be considered a dome since the general 
contour is quite untypical of this class of feature. Pending a further 
study, I would say that it is more nearly similar to Wargentin, except in 
the matter of size, than to any other type of feature on the lunar surface. 
It is indeed a most extraordinary object." 

My copy of~ Strolling Astronomer containing Dr. Ashbrook's re
marks on this formation did not reach me until December 27, 1960; and I 
~erefore had no prior knowledge of his interest in it. I also subsequently 

riGURE 17. Plateau near Linn~. Rectang
ular COOrdinates Xi•+l60, etaz+495e 
Alika K. Herring. December 25, 1960. 
2h 30m, u.T. 12.5-inch refl. 278X. 
Se3-5. Ta5. Colongitude 353~1. 

Postscript Et Editor. When is a 
dome a dome? As Mr. Herring says, we 
need a standardized lunar nomenclature. 
What are the criteria for defining a dome, 

learned that a drawing of this 
same feature was made by n. w. 
G. Arthur with the 40-inch Yerkes 
refractor and published in The 
Journal of the British Astronom
ical Association for September, 
1960. With the exception of a 
small cleft which I did not see, 
I believe the drawings are mu
tually confirmatory. Arthur also 
describes the feature as a 11pla
teau.11 

The basic difficulty in 
questions of this sort stems from 
the fact that as yet there has 
been no general agreement among 
students of the moon as to the 
exact nature of lunar domes. As 
a result, each individual obser
ver has more or less devised his 
own criteria or standards for de
fining them. Unless such an a
greement can be reached the prob
ability of bringing order to the 
chaotic situation is small. I 
am therefore fully aware that the 
opinion expressed above concern
ing the nature of the Serenitatis 
feature is a controversial one 
and may not be completely accepted 
by other observers. 

a saucer, a cleft, etc.? Perhaps some of our advanced lunar students would 
like to think in this direction and to discuss the problems present in a 
future issue. 
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~ REVIEW 

A.L.P.O. Jupiter Handbook. Written by Elmer J. Reese. Published 
privately by Philip R. Glaser. 1961. 12 pages. J figures. J tables. 
Price $0.25. 

Reviewed by Walter H. Haas 

For some years the A.L.P.O. has been striving vainly to develop 
an Observing Manual for the guidance of observers. Though several different 
persons have made sincere efforts on this project, the most certain thing 
about this manual at the moment is that it is far from ready, Neither did 
the Astronomical League succeed in completing a more general amateur obser
ving manual first planned about 1950. 

Perhaps a better goal would be for each Section of the A.L.P.O. 
to prepare its own manual for the needs of its own observers. Mr. Elmer J. 
Reese has shown us the way with a truly splendid Jupiter Handbook. It is 
written extremely well on an elementary level, and at the same time it fur
nishes a tremendous amount of information about the Giant Planet and about 
profitable amateur observing programs on it. The physical format selected 
by Mr. Glaser is also very praiseworthy. The white pages and covers are 
six by nine inches; and a spiral-type, looseleaf binding permits any of the 
pages to lie flat--a great convenience at the telescope, where the booklet 
deserves to spend many hours, Reproduction is by offset and is extremely 
clear. 

The handbook begins with general information about Jupiter, the 
nomenclature of the belts and zones, the two Systems of longitude, and pre
valent kinds of markings. A number of different observing programs are 
then clearly described--drawings both full-disc and sectional, visual in
tensity and color estimates, central meridian transits, photography, mea
surement of Jovian latitudes, estimates of color and brightness of the four 
large satellites, phenomen~ of these satellites both ordinary and mutual, 
and studies of the difficult markings on the satellites. A short conclud
ing section offers several helpful hin~s about telescopically observing Jup
iter. The three figures give the standard Jovian nomenclature, the usual 
relation of the belts and zones to Jovian latitude, and two full-disc draw
ings showing the Red Spot region alternately as dusky Spot and bright Hollow. 
The tables display the increase of central meridian longitude with time in 
both System I and System II, mean rotation-periods of some well-established 
currents, and the A.L.P.O, Jupiter intensity scale. Other useful informa
tion furnished includes formulas for computing zenographic latitude and 
formulas for converting drift relative to System I or II to period of rota
tion, A list of references supplies 26 titles, many very valuable, 

One can, of course, find some faults, which perhaps can be cor
rected in a later edition. "Forward" is presumably "Foreword," On page 2, 
line 12 System II longitude does not apply to the south edge of the North 
Temperate Belt, even though it lies outside the domain given in the text 
for System I. The inclusion of diagrams showing the nomenclature of common 
types of bright and dark markings and of a sample set of C,M. transits with 
a corresponding sketch would add much to the Jupiter Handbook, particularly 
for beginners. Some of the references given should be updated; for example, 
good visual photometers have surely been described in the literature more 
recently than 1941. 

Every serious student of Jupiter will find this little guide 1n
valuable, be he amateur or professional. 

ANNOUNCEMENTS 

!h! A.L.P,O. Library Available !£ Canadian Members. Books in the 
A.L.P.O, Library can now be borrowed not only by members in the United States 
but by those in Canada as well, The Librarian is Mr. E. Downey Funck, 7698 
Country Club Blvd., Delray Beach, Florida. Books borrowed can be retained 
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for 30 days, longer if renewed; and there is a charge of 2.5 cents on each 
book to defray expenses. In addition, the borrower pays return mailing 
costs. 

The books listed below have been added to the A.L.P.O. Library 
since October, 1960, and are available for loan. We express our thanks 
to the various donors for their help and generosity. 

!U!!. 
Practical Astronomy• 

(second edition) 

Planet Barth• 

Author 

J. J. Nassau 

Publisher 

McGraw-Hill 

National Academy 
of Sciences 

1948 

19.58 

Amateur Astronomy Lloyd Mallan Fawcett Publi- 1960 
Handbook• cations, Inc. 

Observational Astronomy J. B. Sidgwick Macmillan 19.5.5 
for Amateurs•••• 

Rew Handbook of the Bernhard, Bennett, New American 19.56 
Heavens•• and Rice Library 

Men, Planets, and Stars•• Clyde B. Clason G. P. Putnam's 19.59 
Sons 

Discover the Stars•• Gaylord Johnson Sentinel Books 19.54 
Publishers, Inc. 

h'ank 1 s Book of the Charles Frank Charles Frank 19.58 
Telescope•• 

Saturn and Its Syst-••• Richard A. Proctor Longman, Green, 186.5 
Longman, Roberts, 
and Green 

Climate Makes the Man• Clarence A. Mills Harper Brothers 194.5 
(-ird edition) 

B1 Primer Viaje a la F. Aniceto Lugo Bxclusivas Ferma 1960 
Luna• 
(second edition) 

Meteoritics, Vol. 1, 
Ros. 1, 2, 3, & 4 ++ 

The Bffect of Meteorites 
upon the Barth ++ 
(reprint from Advances 
1!! Geophnics) 

Lincoln La Paz 

Meteoroids, Meteorites, Lincoln La Paz 
and Hyperbolic Meteor-
itic Velocities ++ 
(Chapter XIX of Physics 
and Medicine of the 
UPPer Atmosphere} 

Advances of the Perigees Lincoln La Paz 
of Barth-Satellites 
Predicted by General 
Relativity ++ 
(reprint from PSA.s.P., 
Vol. 66, No. 38 , Feb., 
19.54) 

14o 

University of New 
Mexico Press 

Academic Press, 
Inc. 

19.53-.56 

19.53 

19.52 

19.54 



Review of book Comets 
and Meteor Streams, 
~J. G. Porter ++ 
(reprint from Journal 
~ ~ Optical Society 
of America, Vol. 45, 
NO. 3, March, 1955) 

On the Magnetic Damping 
of Rotation of Artifi
cial Satellites of the 
Earth ++ 
(reprint from Journal 
~ Geophysical Research, 
Vol. 65, No. 7, July, 
1960) 

Magnetic Damping of Rota
tion of the Vanguard I 
Satellite ++ 
(reprint from Science, 
Vol. 131, No. 3397, 
Feb. 5, 1960) 

Book reviews of Partial 
Differential Equations 
!a Physics, by A. Som
merfeld and Mathematical 
Surveys ~ !!!• by M. 
Marden ++ 
(reprint from Mathe
matics Masazin;:-vGl. 
24, 1950) 

Texas Observers Bulletin, 
--yan.-June, 1941 and 

July-Dec., 1941 +++ 

Author 

Lincoln La Paz 

Lincoln La Paz 

Lincoln La Paz 

Lincoln La Paz 

*Donated by Fred Wyburn. 
****Donated by Merrill Waters. 

**Donated by T. F. Cheaney. 
***Donated by Richard Tiedman. 

++Donated by Dr. Lincoln La Paz. 
+++Donated by Frank R. Vaughn. 

Publisher 

Edited by Oscar 
B. Monnig 

1955 

1960 

1960 

1950 

1941 

Purely Personal. The Editor expects to be absent from Edinburg 
from about July 18 to about August 26, 1961. While arrangements will be 
made to forward mail, there are sure to be delays; and he must beg the in
dulgence of members and other correspondents. 

It is always a pleasure to meet astronomical colleagues vho happen 
to be in or near Edinburg for any reason. It is the more a pleasure be
cause geographic location means that one scarcely ever passes through Edin
burg in travels between points within the United States. We shall be glad 
to show interested persons the facilities of the Pan American College Ob
servatory. Among A.L.P.O. visitors during the last two years have been 
Carlos B. Rost, John Farrell, T. L. Gibson, A. W. Mount, Oscar E. Monnig, 
David Meisel, Robert Shayler, Tom Osypowski, and Richard Wend. 

Ninth Convention of the A.L.P.O. As announced in a previous issue, 
this meetrng-;ill be with the-western Amateur Astronomers in Long Beach, 
California, on August 24-26, 1961. All paper sessions, all exhibits, the 
banquet, etc. will be very conveniently held in the Lafayette Hotel in down
town Long Beach. The General Convention Chairman is Thomas R. Cave, 4137 
E. Anaheim St., Long Beach 4, Calif. While the Editor does not at present 
expect to be able to attend, to his deep regret, the A.L.P.O. part of the 



program will be handled by Dr. Joel W. Goodman, 329 Edgewood Ave., Mill 
Valley, Calif. Certainly all our West Coast members should make every rea
sonable effort to attend, for they will gain much from this meeting. The 
W,A,A, G, Bruce Blair Award will be presented to Mr. Carl Wells, and there 
may be an A.L.P,O. Award given also. Alika Herring will prepare the A.L.P.O. 
Exhibit. An extensive and informative display is assured, for it will in
clude most of the A.L.P.O. Exhibit on view at Detroit during the Astronom
ical League Convention on July 1-J, 1961. A very worthwhile program of 
contributed papers is being assembled for two scheduled A.L.P.O, sessions. 
Through the kindness of the Astronomical Society of the Pacific we also have 
a Morrison Lecture by Dr. Dinsmore Alter, Director Emeritus of the Griffith 
Observatory in Los Angeles. His subject will be 11The Nature of the Lunar 
Rays." Dr. Alter's lectures added much to former A.L.P.O. meetings in Pas
adena and San Jose, and it is very good to have a Morrison Lecture by him 
on the program, There may be a Star Party on August 25, 1961, (P,S,T, date) 
to view the lunar eclipse and perhaps a second Star Party on the sea shore 
at Long Beach, 

~ A,L.P,O. ~~Training Facility, We have recently learned that 
William K,Hartmann andAlika K, Herring, both on our staff, have joined Dr, 
G. P, Kuiper's Lunar and Planetary Laboratory at the University of Arizona 
in Tucson. Also, David Meisel has been accepted for graduate study in phy
sics or astrophysics at the Ohio State University, We are very glad, of 
course, to have our members select astronomy as a profession, and it is cer
tainly a legitimate function of the A.L.P,O, to provide training for such 
later professional work. 

Major ~!a! ~-Sciences. Beginning in the autumn of 1961, 
Pan American College will offer an undergraduate major in the astro-sciences, 
with emphasis on astronomy. The courses will be taught by Professor Paul 
R. Engle, Director of the Observatory, and Walter H, Haas. Interested per
sons can secure the 1961-2 college catalog by writing to the Registrar, Pan 
American College, Edinburg, Texas, 

A,L.P.O. Jupiter Handbook. We are extremely glad to offer to our 
readers a small, informative, handy Jupiter Handbook, It is a manual to 
guide observers and has already aroused much interest at the Eighth Conven
tion of the A.L.P,O, in Detroit and among the Pan American College Summer 
Institute students. It will also be available at our Long Beach Convention, 
The Handbook is reviewed on p. 139 of this issue, It may be ordered from 
Philip R. Glaser, 400 E. Park Ave., Menomonee Falls, Wisc6nsin; the price 
is 25 cents, 

OBSERVATIONS ill COMMENTS 

On Jovian Satellite and Shadow T.~ansits. The following discussion 
by Mr. Elmer Reese i~ directe~o the attention of our readers. It is es
pecially timely with the Giant Planet in the evening sky and with phenomena 
of J, IV now taking place: 

"About twenty years ago Hugh M. Johnson realized the possibility 
of determining accidental and systematic errors in visual transit observa
tions by timing the transits of satellites and their shadows in exactly the 
same way as one would time the transit of a surface feature. He investigat
ed this possibility in 1944, utilizing 91 tr~~sit observations by 8 obser
vers (JRASC, Jan., 1945). He found that the observed time of transit was 
usually several minutes earlier than the pr~dicted time, The value of this 
method has been questioned because of ·~he apparent unreliability of the pre
dicted times of Jovian satellite phenomena. 

11 In 1949 I examined 20 of my .Jwn transit observations of satellites 
and their shadows. It was found that nearly all transits were observed 
several minutes earlier than the predicted times--the difference being 
greatest at morning quadrature and least at evening quadrature--an effect 
of phase elUI.Cgeration caused by the terminator being less brilliant than the 
limb. When the time difference was converted to longitudinal difference,* 
the following results were obtained: 

2(0-C) *Sine of longitudinal angle• , where 0 is the observed time of 
T2 - Tl 

shadow transit, See p. 14J for other symbols. 
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6 transits near morning quadrature 1 

2 transits near opposition 
12 transits near evening quadrature 

-6~0 (long. error) 
-4 • .5 
-2.9 

11 Now Mr. Rost 1 s observations of the transits of the shadows of 
JI and JIV on May 8, 1961, were made near morning quadrature. His transits 
yield discrepancies in keeping with past tendencies, though a little more 
extreme: 

~ 
(1961) 

Longitudinal 

May 8 
May 8 

Object 

Shadow I 
Shadow IV 

2. 
61,58 
7:32 

2.:.9. 

- 91!14 
-1,5.,5 

.k!:.2.!: 
-8~0 
-7 • .5 

"A quicker method of finding the predicted time of a shadow trans
it than that given in Appendix II of Peek's book follows1 

where, 

Computed Time of Apparent C.M. Transit of a Satellite Shadow 

C • Tl + (T2 - T1 ) (1 .:t x) 
2 

C is the computed time of shadow transit. 
T1 is the predicted time of shadow ingress. 
T2 is the predicted time of shadow egress. 
x is a variable depending on the value of i, 

the Sun-Jupiter~Earth angle. x is positive 
before opposition, negative after. 

11The value of .! for any attained value of ! is given in the table 
below: 

! 
oC?o 
0 • .5 
1.0 
1 • .5 
2.0 
2 • .5 
3.0 
3.,5 

.! 

.oooo 

.0087 

.0174 

.0259 

.034J 

.0427 

.0,510 

.0.592 

! 
4~0 
4 • .5 
,5.0 
,5 • .5 
6,0 
6.,5 
7.0 
1·.5 

.! ! .! 

.0674 8~0 .1301 

.07.5.5 8.5 .1376 

.0836 9.0 .14.51 

.0914 9 • .5 .1525 

.0993 10.0 .1.598 

.1071 10 • .5 .1670 

.1149 11.0 .1742 

.122.5 11.,5 .1811 

Ib£·~ Eclipse~ August~. 1961. The circumstances of this 
eclipse are as follows: 

Moon enters penumbra 
Moon enters umbra 
Middle of eclipse 
Moon leaves umbra 
Moon leaves penumbra 

Universal 
~ 

Aug. 26, oh 361!11 
1 J4.9 
3' 08.2 
4 41.,5 
.5 4o.4 

Eastern Standard 

Aug. 

Aug. 

I!!!! 
2,5, 7:36.1 P.M. 

8:34.9 
10108.2 
11:41 • .5 

26,12:4o.4 A.M. 

The magnitude of the eclipse is 0.992, It will thus be almost, but not 
quite, total; the north rim of the moon will escape eclipse. 

There are a number of suitable lunar eclipse observational pro
grams for amateurs. One of the easiest and most important of them is tim
ing umbral contacts for selected points on the lunar surface. The object 
is to determine how much the geometrical umbral shadow is enlarged by the 
earth 1 s atmosphere. The four contacts with the moon itself may also be 
included in this program, though only first and fourth contacts will occur 
on August 26. Very modest instrumenta·cion is suitable and even preferable, 
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Joseph Ashbrook recommends apertures of 2 to 6 inches and powers of JOX to 
$OX. Objects timed will usually be craters, the centers for small craters 
like Bessel and the moments of first umbral contact and of final complete 
coverage tor large craters like Tycho. It has been found practical to re
cord times to one-tenth ot a minute. Results secured in this program from 
recent eclipses have been published by Joseph Ashbrook in The Strolling 
Astronomer, Vol. 14, PP• 16)-167, 1960, uad Vol. lS, PP• 94-96, 1961, and 
in Sky ~ Telescope tor June, 1960, PP• 474-475. Variations in how much 
the geometrical shadow is enlarged from one eclipse to another are strongly 
suspected, but it is necessary to learn more about the effects of a bright 
twilight skY and a low lunar altitude on the observed umbral contact times. 
~e Aaggst 26, 1961, lunar eclipse is capable of supplying very helpful in
formation in this respect because at many stations in the United States tim
ings can be carried out both with a low moon on a bright sky and with a 
higher moon on a dark sky. Please note for this purpose the eclipse cir
oaastances times given abov~and apply them to your own location. 

Another possible program consists of estimates of the color and 
brightness ot the eclipsed moon. The stellar magnitude of the moon may be 
recorded at different times. Color photography is recommended to equipped 
amateurs. Others may want to use Danjon 1 s scale of 0 (very dark eclipse) 
to 4 (very bright eclipse), P• 161 ot the Larousse Encyclopedia~ Astronomy. 

It is interesting that lunar eclipses have been recorded briefly 
to affect certain lunar areas in a fashion apparently different from the 
normal cycle of changes due to changing solar lighting. Among such reported 
eclipse-caused changes have been an enlarging of the white area around Linn' 
and a lightening ot the south tip of the dark area in Riccioli. Great care 
must be exercised in a program of this kind if the results are to have any 
meaning. The feature under study must be carefully examined just before en
tering the umbra and just after relntering sunlight, efforts must be made 
not to be misled by changes in seeing and transparency or by dim penumbral 
lipting, and comparisons are needed to the normal full-moon appearance of 
the area. 

Other possible observational programs for the Aug. 26 lunar eclipse 
are searches tor possible lunar meteoritic impact-flares and/or lunar meteors, 
searches tor possible sub-satellites of the moon, and, of course, eclipse 
photegrapby. Some programs are described more fully on PP• 28-J2 of our 
Jan.-•eb., 196o, issue. We wish all our readers clear skies on Aug. 26 and 
urge th .. to submit reports of their work very soon thereafter to the Editor • 

.JSr~ •mona T G TBl,BSCOPBS 

These tine Astrola reflectors are 
well-known to nearly all serious 
telescopic observers. Already a 
number of America's leading lunar 
and planetary obser.vers are using 
complete Astrola telescopes or op
tical components manufactured by 
us. We also sell Brandon and other 
~e Orthoscopic oculars--mirror 
celis--tubes--spiders--diagonals-
aeaatincs--etc. Custom Newtonian 
and Cass!Crainian telescopes from 
6• to 20• aperture made to order. 
Used reflectors and retractors_ are 
always in stock. Write tor free 
1960 catalogue. 

CAYB OPTICAL COMP.AHY 
41J7 B. Anaheim Street 
Lone Beaola:.4, California 
Phone GEneva 4-261) 
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TECHNICIAN-OBSERVER 
WANTED 

Job open at High Altitude Obser
vatory being developed on Infier
nillo Peak in Northern Mexico. 
16-inch Dall-Kirkham reflector 
and smaller instruments available 
now. Work will include astronom
ical research, seeing tests, and 
Moonwatch observations. Back
ground in astronomy and physical 
sciences advantageous. Write 
i11111ediately toa 

Prof. Paul R. Engle, Director 
Pan American College Observatory 
Bdinburg, Texas 
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ENJOY YOUR ASTRONOMY MORE ... 

a-~ Q!E!i 
c:::::7T~-t'scOPE 
ro Jll;lilltain an artivc intt'fL''>t in a.-.tron

omy. rc;td SKY AND TELESCOPE, the world\ 
brge~t a~tronomictl magazine, now in it.., 
19th )Tar. Popular in style. yet inform
atin•, this wcll-illu:-.tratcd publication :-.ern·~ 

the amateur and proks~ional a:-.tronomcr. the 
intcn·..,tcd layman, and the scientist working 
in allied field:-.. 

Ea(h i-,sue contains articles on the e;l!·th 
all(! the moon. the sun and its family of 
pLmeh, and the entire universe of the stan 
and galaxies. There are notes from amateur 
group'>. a telc'>cope makers department, ob
~erving information, a section on satellite . .., 
and :-.pace rocket:-.. full-page photograph.'>, 
Lip-to-date new:-. items, and hook review:-.. 
:\fonthly star maps and planet charts prove 
im·;duabk aids at the tdc~cope-or for 
naked-eye ~tudy of the con<;telhtiow.. 

In the United State~ 
;tnd pos<,ession~ 

In Canada and 
P.tn-.\meri< :111 Postal 
l 1nion (ountries 

In :til other (ountrics 

SS.OO, one )Car 
$9.00, two ye:trs 

$13.00, three years 

$6.00, one year 
$11.00, two years 

$16.00, three years 

$7 .00, one year 
$13.00, two years 

SEUlO, three )Cars 

Norton's Star Atlas 
n) \. P. r\oRTO:S .-\ND J. C. hcu~ 

I hi-. Ltmou:-. q;tr :ttLt'> and rcfcrcn(C hand 
bo1lk i-. p.trti< ubrly ~uitcd lor :ntLttcun and 
~tudcnh "·]w dc~ire .">ky <lun.., in hook form. 
It to\'lT~ the \\hole hc.t\l'n~, .,bowing O\t'f 

~1.000 .'>Ltr'> to m.tg·nitudt· {)~. nebulae, and 
t lmtcr~. I"hne :tn· dc!)criptiH' li . ..,t<. ol :JOO 
intctc-.ting obicch for viewing with ~mall 

tck-.<ope ... ;md meful data are gi\'Cll for 
ol>'>tT\TI'> of the -.un, moon. :md pb ncu •. 

$5.25 

Popular Star Atlas 
ny R. ~r. G. INGLI'i 

I'hi~ totnp:tct. well-bound !)et of 10 map!) is 
t -.i111pln \cr .... ion ol .\'orton' . .., .\tor Atla1 de

·.< 1 ilwd :1ho\T. \II ~Ltr.-. do\',·n to magnitude 
.1rc in< luded. Thi.., edition i.~ excclknt lor 

m(' hy <on.'>ldLttion study groups and 
h: llH'Il or p.trtic~. $2.00 

Larousse Encyclopedia 
of Astronomy 

Uy LLUE:\' RLDAl'X A:\'D C. Ill·. V.\lCOl LELRS 

I'bc long-:n\'.titcd tngli.~b tLtmlation of 
thi., ntottUH1l'lJCti Frcnth \olunw-onc of 
the ttto'>t <•mtplctc ,md tw-.t-i!Ju..,tratcd com
pt·ttd1Unt-. of :t'>lronolll) ncr oflcrcd in nne 
book. llw dtt<~ikd cxpLtn;~tiom, di:1grams, 
.1t1d < h.11 t-. were dc~igned for tlte re:Hkr 
1\·,tnting ;t thorough knowh-dgc of the wb
i<·t t, ~ct !J.1\ ing 110 lliTviom introdu, tion to 
.t~tronomY .. \-. ;t rt'ft·n·tHc \\nrk. it i~ un~ur

ILt~~t'd. \Ltn) full-p:q~t· tolor renditions. 
hdl·p.tgc ~i~t· i~ '-' h) II! in< hn. 
~dHi p;~g('S, 81H illmtratiom. $12.50 

WITH THESE SKY PUBLICATIONS 

Color Charts of the Moon 
These t\VO striking (_olor rharts of the first

quarter and last-<luartcr moon were drawn 
by Joseph Kkpc~Lt, the well-known C7e(ho
:-.ltlV.tki;tn ;tmatcur a.'>trononHT. Each lunar 
half i~ an imprc~->ivc 27 imhcs in diameter: 
the o\'er-all ~it.c of a <hart, 23 iiH hcs \Vide b\ 
:\~) indw~ high. Printed in predominant!), 
gold and bLtt k 011 heavy p;tper. ,\Jailed un
folded in a tube. $2.00 per st't of 2 

Moon Sets 
These 18 pit tun_·!), !)hO\\'ing the Clltirc 

Yi.'!iblc late of the moo11, arc made from 
umurpa~:-.cd Lit k OIJscr\'atory ncgativt's of 
the hrst and Lt.'>t quartn<; .. LH h print is R~ 
hy II~ ill( he:-. with a white bonier. Small 
key chart"> arc provided for the identification 
of lunar :-.e;ts, lllOtllltains, :tnd <Ltfl'r.'>. 1\lonn 
Sets are suitable lor framing, or for tl'>c as an 
atlas. Eath !)Ct is mailed in :t protn tiH· heavy 
tube. $3.00 pn :-.ct 

Lunar Crescent Sets 
These I 0 Lit k Ob~u, :1 tor> pi' turc . .., arc 

a mat< hing series to .\loon Set~. hut for the 
waxing- <n:sccnt ·1~ da~-. :tftt'f new moon, 
and the waning OT'>U'ttl :tbout fi\e eLl)~ he 
fore IH'\V moon. The ftr-.t two pi( tures sho\v 
each trcstcllt ;~,.., a whole, :tlld h·\' dtaru, :trc 
included to identify the lunar fc;;turu, espe
cially thost· Jll"ar the moon\ edge that arc 
shown to hcttt'r :t(h·;ntt:tgc th;m in .\loon 
Sets. Four pi< tun·s arc 'lmcttp'> of the \Va).
ing nc.'l«'TH, four of the w~ming; tht'st' may 
be t ut out and put tngcthn to form mo:-.;ti( 
crcstcnL'> in whitlt the moon's diameter i . .., 
about tv.;o fect. 1\Ltiled in a protu tivc heavy 
tube. $2.50 per set 

Elger's Map of the Moon 
.\ Ltrge, <all\:t.~-mountcd <hart. 30 x 19~ 

irH hn, idcntif) ing all the important lunar 
featurn. Notes by II. P. \Vi1kins on J.16 of 
the mort' interesting are;t.~ make it invaluable 
for sniou<., !)tudy of the moon. $3.00 

Lunar Map 
Jn two <olors and over 10 ind1cs in 

diamt"tcr, the map identifies most important 
features on the moon, induding 326 moun
tains, :-.cas, and uatcrs. 

25 cents each; 3 or more, 20 cents each 

Color Map of the 
Northern Heavens 

This is a large w:t!l tlt.1Jl ~)0 h~ 3H 
inthcs, tolorful a., well .1~ lt11otlll.lliH·. The 
northern ~ky to - Fl 0 i~ ~ltl)\\tt •>11 .1 polar 
projc<tion, and e,tt h ~Ltt i~ < 'l], >1' d .Itt ord
iug to its spc<tral (Lt~~- '-,1.11~ ln1c.-,ltt< r tlt.111 
tll;tgnitudc 5.1 :tn· in< lud< d \f.1ilo d ttrt 

folded i1t a hc.t\~ tttfH ""1.00 

Making Your Own Telescope 
JJy .\LLYl\: J. 'j 110\11''>0:\' 

Hnc arc complete ~tcp-by-'>tep dire< tion-. 
for making and mounting )OUr own !i-ituh 
reflecting tele-.uJpe at i<nv cmt. Thi . .., tclt·
.<.<ope Cl!J me magnificttiom up to ;{00 time'> 
on the '>llll, moon, pLtnct~. '>tar:-., and g;tbxic-.. 
In casy-to-undt'f'>tand thaptcr:-., you will learn 
how to grind, poli~h, and figure the mirror. 
<JJl(l how to make a reliable mou11ting· whid1 
will provide a ~turdy, wlid -.uppon lor ~·our 
ntirror. .211 p:tgcs, 101 illm. $1.00 

Atlas of the Heavens 

.\ .qriking ad\'atHC in ~tar atLtS('.'I ha'i Uct·u 
athie\·ed bv .\ntonin Bct\·;tr ;md hi~ towork
ns at the .~kalnate Pk.'lo OIJ<,cr\·aton, CIC< h
oslo\':tki.t. The 16 durt.'> to\er tl{c entire 
!)ky to !)tclLtr magnitude 7.75, :-.howing 
double, multiple, and variable ~t.tr~: no\:tc. 
du:-.ter.-., glolmlar~. and plant'taric~: bright 
and dark nebulae: the ,\Iilky \\':ty and (Oil· 

:-.tt'1lation houJH!arie!). 

De Luxe Edition. Handsomely printed in 
lll.tllV «Jior'>: blue lor the :\I ilk\ \\'ay, \Cllow 
lor ~Llr < lmten, red lor gaLtx'ie.,, g:r~·(·n lor 
pl:tnctaric:-. and dillmc nebulae, gr:t) lot 
tLtrk nebulosities. l\Jore than J:J,OOO cdt'~ti;t! 

ohjn h, in< luding 0\'t'f l 00 radio :-.oun cs. :trc 
plottt'd, and the R:t~cr-lcttcr and FLtmstt'cd. 
numlwr dcsignatiom of the nakcd-qe .~tar-. 
arc gi\·t·n. Po<.,ition~ tan be au uratelv re;1d 
by !l-H'am of a tran.'lparcnt <o-ordinaic gt id 
o\·crby. The JG lharts are permancntl) 
bound in a hca\'y doth co\'cr, 1Gb by 23 
ill( hes, with (_Olor <hart key on a foldout 
flap. ' $9.73 

Field Edition. Thc mo~t <mnplctc )l't in
cxpcJJsin' .~et of< harts for outdoor ob~l'f\ ing 
and m:' at the tde~copc. Ead1 <hart i~ rc
chued from the original Atlas Cocli and. i<o 
printed on a heavy, stiff paper 18 b) 121 
intltes. The stars arc white on a black batk
ground, whith may be illuminated with :1 

lb.-.hlight without ~poihng the obscn·cr\ 
dark atbptation. Chart' arc ~hipped flat, Ull

bound. $4.00 each set, $7.50 for two 

Atlas Coeli Catalogue 
ny .\:--.·Iol"t:s Bu;\'AR 

The mmt <mnpkte che< k li'>t of cde..,ti;d 
objects ever offered to the amateur ob..,encr. 

Li'>tcd. with dc'>ctipti\·c d;tta, arc the !i.~Hl2 
.. tan [Jrighter tlt.tn magnitude 0.2!i, with 
their right a.-.< cn-.iom ;wd declin:ttiom lor 
I ~~.~,o, prct , . ..,..,iom, proper motiom, magni
llt(it''>, :ttHI '>jH.'t\Lt; 2~lj tJpen '>tar <lu-.tcn: 
I 00 glohubr < lu~tcr'>: ~·10 bright dill me 
ncbul.tc: 1·1·1 pl:t1H'Ltric~: I, 1 :~I g:tb'\ic-.: 
~ome 1,7:~l0 vi.-.u.tl double and multiple -.Ltr-.; 
and o:3J \';triahk ~tars bright enough lor 
;tm:ttcur oh~cn'ing. 

Special table:-. li'>t modern orbital data for 
:-HlK \'i~ual binaries and 158 ~pee troscopic 
!Jin;trics. Also induded arc l\les~ier\ famous 
catalogue of 109 nebulae and clusters, in
dexes of :-.tar names, precession and other 
t'Oil\Tnient tahk~. Explanations arc given 
in Engli:-.h. The .<.,turdy doth binding makes 
thi!) R\-by-Jlq-inch book ca.'!y to me at the 
tt'k~topc. 3ti7 pages. $8.75 
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