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Hearty congratulations to the discoverer of Comet Machholz 1978L! Left photo: Mr. Don 
Machholz and his 10-inch (25.4-cm.) F /3.8 reflector. Right photo: The dedicated amateur 
observer at the observing site in January, 1977. This observer found his first comet after 
1700 hours of searching from Lorna Prieta, Calif., elevation 3300 feet. See pages 161-165. 
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By: Richard Baum, A.L.P.O. Mercury Recorder 

Mercury is not the easiest of planets to observe telescopically. Its proximity 
to the Sun, its narrowing phase as it approaches the Earth, and the diminutive size 
of its apparent disk together effect a conspiracy which is further complicated by the 
fact that most amateur observations are made from stations on or near the Earth's 
terminator, where image degradation caused by murky, turbulent air imposes a serious 
handicap on efficient study of the planet. 

But Mercury is no longer a flickering enigma. The techniques of modern astronomy 
have penetrated many of its secrets, and have dispersed the myths of the past century. 
We know something about its geology, and what its surface looks like. Its axial spin 
is known, and its airless state is a matter of confident assertion. The effect on 
visual study is inevitable, and sustained careful scrutiny of the planet has virtually 
ceased. This, of course, is understandable. Selenography experienced a similar 
trauma after the publication of Der Mond (1837). Yet it revived, invigorated in 1866 
by the fingersnap of Linne; and the amateur subsequently contributed an important 
chapter to the history of lunar studies. 

But if the new perspective leaves us dizzy and uncertain, equally it gives us 
the opportunity to review our role in the future exploration of Mercury. Obviously 
the stature of the amateur has been diminished, and clearly optical methods need 
re-organ1z1ng. Still, it is wrong to assume that they have been supplanted. Many 
clues as to the physical nature and condition of Mercury only await systematic visual 
programs by suitably equipped and well placed observers prepared to monitor the 
planet over a long period of time. 

For instance, accurate drawings of the disk markings can be of great value, and 
could be used to check the new composite albedo cartography of Chapman (1967) and 
Dollfus (1967). There is also the question of phase anomaly, and the alleged 
truncation of the south cusp visible when the planet is at eastern elongation. A 
faint gleam of light comparable to the ashen light of Venus occasionally seen along 
the unilluminated limb poses another mystery. And this raises the possibility of 
surface luminescence due to solar bombardment. We have evidence that certain areas 
on the Moon respond to this type of action by luminescence detected photometrically 
and indeed spectroscopically. Can the short-term variations reported on Mercury by 
Antoniadi, Denning, and McEwen be explained in this way? 

Another problem which seems to have survived, without being adequately explained, 
from the early days of telescopic observation is the nature and origin of the 
appearances seen on or around Mercury when it transits the 'sun. Many early workers 
believed in their reality and ascribed them to active volcanoes, holes through the 
planet, auroral effects, and optical images of the Sun produced by and within the 
supposed atmosphere of Mercury. Not much credence was attached to such claims; and 
the effects were put down to instrumental defects, illusions, or simply observational 
errors. But this approach only sidesteps the issue. Couder, the French astronomer 
and optician, demonstrated the correct quantitative explanation when he identified 
the phenomena as simple but unfamiliar aspects of diffraction. Be this as it may, 
in fixing the cause Couder did little to untangle the complex mechanics behind the 
appearances. Here, then, is scope for laboratory simulation and experimentation. 

Finally, the observational and theoretical history of Mercury is recommended to 
the worker sympathetic with the past. Indeed, this field is virtually untapped. 

This communication, my first as A.L.P.O. Mercury Recorder, seeks to attract 
interest to a neglected subject. Not only does it offer the opportunity of self
education, but also the chance to make useful contributions to the growing store of 
knowledge about our Sun-scorched neighbor. Naturally regular monitoring may not 
always be possible; but if the work done is of high quality, then clearly some good 
will emerge. Accordingly, I will be pleased to hear from observers with some 
experience of the subject, and those who consider incorporating it into their existing 
work schedules. If sufficient support is forthcoming, then it will be possible to 
devise a more definite observing program adjustable to future requirements. 
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THE 1976 APPARITION OF 1580 BETULIA 

By: Derek Wallentinsen, A.L.P.O. Minor Planets Section 

Abstract: A brief summary is given of 
apparition of the minor planet 1580 Betulia. 
tions of minor planets are stressed. 

results from observations of the 1976 
Photometric and occultation observa-

The Amor minor planet 1580 Betulia made a very favorable approach to the Earth 
in May, 1976, as described elsewhere (Wallentine, 1976). Observations by profession
als and amateurs were many, and revealed important new facts about the object (Ashbrook, 
1976; Wallentine et al., 1977; Wallentine, 1977): 

(1) C-type or carbonaceous composition like that of carbonaceous meteorites. 
Neutrally colored with a low albedo. 

(2) A rotation period of 6h8m with up to three maxima-minima (early May), possi
bly indicating a heavily-cratered body, similar to Phobos. 

(3) In combination with (1), a diameter about twice as large as expected -- 6 
kms. 

(4) In combination with all of the above, radar observations from Arecibo indi
cate a surface rough on the scale of decimeters. 

Betulia is the first Earth-approaching minor planet known to have a C-type com
position. Due to its orbit of high eccentricity and inclination, there is an intriguing 
possibility of a connection to comets. This question was not answered by the 1976 
apparition. 

Observations reported to the A.L.P.O. Minor Planets Section consisted of three 
types: positional, appulses, and photometry. 

Positional observations were primarily visual and agreed with an approximate pre
apparition ephemeris published by the Institute of Theoretical Astronomy in Leningrad, 
charged by the IAU with providing ephemerides for the numbered minor planets. One 
series of astrometric photographs agreed more closely with subsequent ephemerides sup
plied to the author by B. G. Marsden of the Smithsonian Astrophysical Observatory and 
based on more recent observations of Betulia. The planet's orbit now appears to be 
determined to an astrometric accuracy of a few seconds of arc. 

Four observations of appulses of less than 2" of arc to stars brighter than 12th 
magnitude were reported. These and approximately a dozen other observed close appulses 
(only a few of which were even approximately predicted) were topocentric occultations. 

The large geocentric parallax of close-approach minor planets (as in the case of 
Betulia) gives rise to large numbers of occultation events during an approach, and 
this fact should be properly treated in future encounters. The major problems for 
such future efforts would appear to be the occultation brevity and the need for reduc
tion of the shadow track accuracy to~ 100 kms. for successful observation by a reseau 
or network of observers. 

Visual photometry was the area in which the most positive results were secured 
by A.L.P.O. observers. Alain Porter and the author are the photometry coordinators of 
the Minor Planets Section and had distributed predictions of photometry opportunities 
with Betulia. Seven light curves on five nights in late May, 1976, by five observers 
(13 hours of observations) were submitted after the apparition; and Porter performed 
an analysis giving a two maxima-minima period of 5h43m. This result is at variance 
with photoelectric results of several observers in the u.s. and overseas, which gave 
a period of about 6h8m. Nonetheless, the visual value is 93 percent of the photo
electric one and has given us valuable indications of the period and amplitude (0.2-
0.4m) of Betulia. With the problems of rapid motion (up to seven deg./day), small 
amplitude, and faintness in the small apertures employed, Betulia was a severe test 
for visual photometry, which did suprisingly well in spite of these difficulties. 
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Figure 1. Photoelectric ~ight curves on three dates of 1580 Betulia by E. F. Tedesco 
and J, D, Drummond in May, 1976, with the 61-cm. reflector at the Blue Mesa Station 
of New Mexico State University's Department of Astronomy. Tedesco is a member of the 
A.L.P.O. Minor Planets Section. Observed magnitudes on vertical scales, time by 
Ephemeris Time on horizontal scales. 

*************************************************** 

A.L.P.O. observers interested in participating in such programs are encouraged 
to join the Minor Planets Section and to contact Messrs. Porter and Wallentine about 
the section's photometry program. 
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LUNA INCOGNITA: PROGRESS REPORT AND PROSPECTS FOR 1979 

By: John E. Westfall, A.L.P.O. Lunar Recorder 

Project History 

NASA's Lunar Orbiter space missions (1966-67) added greatly to our knowledge of 
the Moon, but unfortunately were unable to photograph all the Moon under good solar 
lighting. The area not well photographed, dubbed "Luna Incognita", covers some 270,000 
square kilometers near the lunar south pole and southwest limb. Most of this area is 
observable from Earth -- given the optimum combination of lighting and libration 
and, in 1972 1 the A.L.P.O. Lunar Section began a project to map this area. 

The chief sources of information for this project have been: (i) drawings and 
photographs by A.L.P.O. members, (ii) earthbased observatory photographs1 , (iii) the 
Watts limb profile charts2, (iv) Lunar Orbiter-4 and -5 photographs, and (v) a Soviet 
Zond-8 photograph. 

To date, thirteen A.L.P.O. observers have contributed 121 photographs and 3 draw
ings of this region. Since the last report, the following contributions have been 
received: 

James H. Fox (10-in. RL) .•••. 
Bruce Gardner (12-in. RL) 
Lester C. Herman (6-in. RR, 12-in. RL) 
John s. Korintus (12 1/2-in. RL) 
Charles Palulis (6-in. RR, 8-in. RR, 12 1/2-in. RL). 
T. Roginski (12-in. RL, 15-in. RR) 
c. Tackaes & T. Horn (6-in. RR) ... 

1 Drawing 
2 Photos 
2 Photos 

13 Photos 
12 Photos 

9 Photos 
1 Photo 

A series of 34 outline forms, showing different portions of the region under 
selected librations, has been prepared to aid observers in making telescopic sketches3 

Visual drawings are necessary to show details finer than can be photographed, and 
interested observers are urged to contact the writer in order to obtain these forms. 
(His address is: John E. Westfall, Dept. of Geography, San Francisco State University, 
1600 Holloway Ave., San Francisco, CA 94132) 

Another source used has been a Soviet Zond-8 space probe lunar photograph (frame 
12-306), here reproduced as Figure 2. Although of only moderate resolution, and with 
a medium-to-high Sun angle, this is probably the only photograph ever taken which 
shows the central and northern portions of Luna Incognita and thus has been very help
ful. 

Mensuration 

The goal of the Luna Incognita Mapping Project is to produce a 1/2,500,000-scale 
(~. 1 in./40 mi.) map of the region and its surroundings. Essential to an accurate 

map are accurately-measured positions, diameters, and elevations for its features. The 
writer has used earthbased, Lunar Orbiter-4 and -5, and Zond-8 photographs, along with 
the Watts limb catalog, for these measurements. The results have been computer-plotted 
to make a series of base maps, on the map projection selected (a Transverse Mercator), 
to be used for reference when the final map is compiled. To date, a total of 784 lat
itude/longitude measures of about 300 features have been made (with a mean positional 
error of 5.5 kilometers as compared to earthbased measures). The diameters of about 
200 craters have been determined, and the shadow-length method has been employed to 
make 783 measures of the relative elevations of 378 features. 

Some of these preliminary results indicate that this region contains some sizeable 
features and consi'derable relief. For example, four craters in this general area have 
diameters over 161 kms. (100 mi.): Hausen (164 kms.), Zeeman (180 kms.), Bailly (293 
kms.), and Schrodinger (329 kms. or 204 mi.). Ten craters are more than 5000 meters 
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Figure 2. The west limb of th.e Moon, photographed by the soviet Zond.,B probe on october 
24, 1970 (Colong. ca. 205°). Directly below the probe (i.e., in center) is the crater 
Grimaldi. The photograph here has south at the top, so Oceanus Procellarum is left of 
and below center, while Mare Orientale is to the right of center. The crater Bailly is 
near the upper limb; Hausen is to its right, while Drygalski is between Bailly and the 
limb. Luna Incognita is to the immediate right of Hausen and Drygalski. 

************************************************* 

(16,400 ft.) in depth; the deepest are Hausen (6170 m) 1 Newton (6190 m) 1 Casatus {6510 
m), Drygalski (7470 m), and Zeeman (7710 m or 25,300 ft.). Eight measured peaks rise 
over 5000 meters above their surroundings; and one, in the Leibnitz Mountains (south of 
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the crater Cabaeus A), rises 9690 meters (31,800 ft.). Hausen is an example of a 
feature only poorly visible from the Earth; were it nearer the center of the disk, it 
would rival Copernicus or Tycho. 

Although the Luna Incognita Mapping Project has already significantly increased 
our knowledge of this portion of the Moon, several things remain to be done: 

Amateur drawings and high-resolution photographs of the southwest limb are greatly 
needed to refine this portion of the map. Fortunately, there will be a number of 
favorable lighting-libration situations in 1979 and 1980 (those of 1979 are given 
in the next section of this paper) • 

The positions of features, as determined from several different sources, need to 
be reconciled with each other and with the U.S. Air Force map of the area4 • 

Bibliographic research needs to be done in order to use historical observations 
and measurements for this region. 

Finally, a catalog of the positions, djameters, and elevations measured will be 
prepared. The final map must then be compiled and published by the A.L.P.O., 
together with the catalog and a final report. 

Observing Schedule for 1979 

The long-term periodicities of the Moon's librations make 1979 a good year to ob
serve Luna Incognita. Particularly favorable dates occur when northern Luna Incognita 
(Zone "C"f will be displayed (a low-to-medium Sun angle is also desirable) • These 
dates are: 

1979, January 21 - 25 (high Sun) 
January 26 (medium Sun) 
February 18 - 23 (high Sun) 
February 24 - 25 (medium-to-low Sun) 
March 18 - 23 (high Sun) 
April 14 - 15 (low-to-medium Sun) 
April 16 - 19 (high Sun) 
May 13 - 15 (low-to-medium Sun) 
June 11 (low Sun) 
December 15 (high Sun) , and 
December 16 - 17 (medium-to-low Sun) 

It should also be noted that the southerly latitude of the Sun during May and June 
will favor observations of the south polar region. 

In the following table: 

1. All data are for 0 hours, Universal Time (U.T.). 

2. Zone "A" is the south polar region; Zone "B" extends from Zone "A" north to 
Hausen; Zone "C" extends from Hausen to the northern limits of ~ Incognita. 

3. Asterisked (*) colongitudes indicate a low-to-medium sun angle for Zones "B" 
and "C". (The Sun is always low for Zone 11A".) 

4. The right-hand column gives the observing form(s) which should be used on each 
date. The figures in parentheses indicate the form's longitude and latitude 
librations, respectively. Longitudes are positive if east and negative if 
west; latitudes are positive if north and negative if south. Thus, Zones ~'B" 

and "C" are best seen when both librations are negative. 

[Appeal £1. Editor. Dr. Westfall's schedule on pages 135 and 136 of favorable times to 
study Luna Incognita is useful only as it is used. Since librations are critical in 
studying this region on and even beyond the average lunar limb, close adherence to the 
favorable times is important. Readers interested in the Moon are strongly encouraged 
to participate in this project. While quantity should never be encouraged at the ex
pense of quality, it would appear that the whole A.L.P.O. should have been able to 
produce more than 121 photographs and 3 drawings in 6 years. Surely we must still 
have some skilled lunar artists able to sketch fine details beyond the resolution of 
photographs -- here is your opportunity.] 
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1979 U.T. Solar 
Date Colong. Lat. Form(s) 

JAN lS 145~4 +1~2 B(-4° ,0°) 
19 157.5 1.2 B(~6° 1 -2°) 

20 169.6 1.2 B(-6°,-2°) 
21 lSl.S 1.2 B & C (-so ,-4o) 
22 194.0 1.2 A(~5° 1 -6°), B & C{-S 0 ,-6°) 
23 206.1 1.1 A(-5°,-6°), B & C(-S 0 ,-6°) 
24 21S.3 1.1 A(-5°,-6°), B & C(-S 0 ,-6°) 
25 230.5* 1.1 A(-5°,-6°), B & C(-6° 1 -6°) 
26 242.7* 1.0 A(-5° 1 -6°), B & C(-4° 1 -6°) 

FEB 14 113~S* +0~7 B(.-4o ,oo) 

15 125.9* 0.6 B(-4°,-2°) 
16 13S.l 0.6 B(-6o,-2o) 
17 150.2 0.6 B(-6o,-4o) 
lS 162.4 0.5 B & C(-S 0 ,-4°) 
19 174.5 0.5 A(-5° ,-6°), B & C(-S 0 ,-6°) 
20 1S6.7 0.5 A(-5° ,-6°), B & C (-so ,-6°) 
21 19S.9 0.4 A(-5°,-6°), B & c(-S 0 ,-6°) 
22 211.0 0.4 A(-5° ,-6°), B & C(-6°,-6°) 
23 223.2 0.4 A(-5° ,-6°), B & C(-6°,-6°) 
24 235.4* 0.3 A(-5o,-6o), B & C(-4°,-6°) 
25 247.6* 0.3 B(-2°,-4°) 

MAR 14 094~7* -0~1 B(-4°,0°) 
15 106.S* 0.2 B(-4°,-2°) 
16 119.0* 0.2 B(-6o ,-4o) 
17 131.1* 0.2 B(-6o,-4o) 
1S 143.3 0.2 A(-5°,-6°), B & C(-6° ,-6°) 
19 155.4 0.3 A(-5° ,-6°), B & C(-6°,-6°) 
20 167.6 0.3 A(-5° ,-6°), B & C(-6°,-6°) 
21 179.S 0.3 A(-5° ,-6°), B & C(-6°,-6°) 
22 192.0 0.4 A(-5o,-6o), B & C(-6o,-6o) 

23 204.2 0.4 A(-5° 1 -6°), B & C(-4°,-6°) 
24 216.4 0.4 B(-4° 1 -4°) 
25 22S.6* 0.5 B(-2° 1 -4°) 
26 240.S* 0.5 B(Oo,-2o) 

APR 13 100~3* -0~9 B(-6°,-4°) 
14 112.5* 0.9 A(-5°,-6°), B & C(-6°,-6°) 
15 124.6* 1.0 A(-5° ,-6°), B & C(-6°,-6°) 
16 136.S 1.0 A(-5° ,-6°), B & C(-6°,-6°) 
17 149.0 1.0 A(-5°,-6°), B & C(-4°,-6°) 
1S 161.2 1.0 A(-5o ,-6o)' B & C(-4°,-6°) 
19 173.4 1.0 A (-5o , -6 o) , B & C(-4°,-6°) 
20 1S5.6 1.1 B(-2°,-4°) 
21 l97.S 1.1 B(-2°,-4°) 
22 210.0 1.1 B(Oo,-2o) 

MAY 11 OS2~0 -1~4 A(-5°,-6°) 
12 094.2* 1.4 A(-5° ,-6°), B & C(-6°,-6°) 
13 106.4* 1.4 A (-5° ,-6°), B & C(-4°,-6°) 
14 11S.6* 1.4 A (-5o ,-6o), B & C(-4°,-6°) 
15 130 .S* 1.4 A(-5°,-6°), B & C(-4o,-6o) 
16 142.9 1.4 A(-5°,-6°), B(-2°,-6°) 
17 155.1 1.4 B(-2o,-4o) 
1S 167.3 1.4 B(Oo,-4o) 
19 179.6 1.5 B(0°,-2°) 

JUN OS 064~1 -1~5 A(-5° ,-6°) 
09 076.3 1.5 A(-5o,-6o) 
10 OSS.5 1.5 A(-5o,-6o) 
11 100.7* 1.5 A(-5° ,-6°), B & C(-4°,-6°) 
12 112.S* 1.5 A(-5° ,-6°), B(-2°,-6°) 
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1979 U.T. 
Date 

JUN 13 
14 
15 

JUL 05 
06 
07 
08 
09 
10 
11 
12 

AUG 01 
02 
03 
04 
05 
06 
09 
28 
29 
30 
31 

SEP 01 
02 
03 
24 
25 
26 
27 
28 
29 
30 

OCT 18 
19 
23 
24 
25 
26 
27 

NOV 14 
15 
16 
17 
22 
23 

DEC 11 
12 
13 
14 
15 
16 
17 

Solar 
Colong. 

125~0* 

137.2 
149.4 

034~1 

046.3 
058.5 
070.7 
082.9 
095.1* 
107.3* 
119.5* 

004~1 

016.3 
028.6 
040.8 
053.0 
065.1 
101.7* 
333.9 
346.2 
358.4 
010.6 

022~8 

035.0 
047.2 
303.4 
315.6 
327.8 
340.0 
352.2 
004.4 
016.6 

235~8* 

248.0* 
296.9 
309.1 
321.3 
333.5 
345.7 

204~5 

216.7 
228.9* 
241.1* 
302.1 
314.2 

173~0 

185.1 
197.3 
209.4 
221.6 
233.8* 
246.0* 

Lat. 

-1~5 

1.5 
1.5 

-1~3 

1.3 
1.3 
1.3 
1.3 
1.2 
1.2 
1.2 

-0~8 

0.8 
0.8 
0.8 
0.7 
0.7 
0.6 
0.2 
0.1 
0.1 
0.1 

0~0 

0.0 
0.0 

+0.6 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 

+1~2 

1.2 
1.2 
1.2 
1.2 
1.2 
1.3 

+1~5 

1.5 
1.5 
1.5 
1.5 
1.5 

+1 ~5 
1.5 
1.5 
1.5 
1.5 
1.4 
1.4 

B(-2°,-4°} 
B(0° ,-4°) 
B(+2o,-2o) 

A(-5° ,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5° ,-6°) 
A(-5° ,-6°) 
A(-5° ,-6°), B(-2° ,-6°) 
B(-2°,-4°) 
B(Oo,-2o) 

A(-5°,-6°) 
A(-5°·,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
B(0°,-2°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 

A(-5° ,-6°) 
A(-5° ,-6°) 
A(-5°,-6°) 
A(-5° ,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5° ,-6°) 
A(-5°,-6°) 

B(O~ ,-2°) 
B(-2°,-2°) 
A(-5° ,-6°) 
A(-5°,-6°) 
A(-5°,-6°) 
A(-5° ,-6°) 
A(-5°,-6°) 

B(Oo,-2o) 
B(-2o,-2o) 
B(-2°,-4°} 
B(-4°,-4°) 
A(-5°,-6°) 
A(-5°,-6°) 

B(0°,-2°} 
B(0°,-2°) 
B(-2°,-4°) 
B(-4°,-4°) 
A(-5°,-6°), B & C(-4°,-6°) 
A(-5° ,-6°), B & C(-4° ,-6°) 
A(-5°,-6°), B & C(-6°,-6°) 

[Notes by Editor. The lunar direction west in Dr. Westfall's article is used in the 
modern cartographic sense, where west is the hemisphere of the Mare Hurnorurn. The 
term colongitude denotes a measure of the solar illumination of the Moon, namely, the 
lunar western longitude of the sunrise terminator at the Moon's equator. Colongitude 
is approximately 0° at First Quarter, 90° at Full Moon, 180° at Last Quarter, and 270° 
at New Moon.] 
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THE 1976-77 APPARITION QE:_ ~ 

By: Julius L. Benton, Jr., A.L.P.O. Saturn Recorder 

Abstract 

Observations, both visual and photographic, of the planet Saturn and its satel
lites were carried out by fifteen individuals during the 1976-77 apparition. A total 
of 237 observations was amassed during the period, from which it is deduced that an 
increase in atmospheric activity on Saturn was prevalent in comparison to the 1975-
76 apparition. Studies of the ring system and Saturn's brighter satellites are also 
outlined in the report, including details concerning the curious bicolored aspect of 
the ring ansae. Some tables and illustrations accompany the summary to enhance the 
value of the text and to clarify various technical discussions. 

Introduction 

The report which follows concerns visual and photographic observations of Saturn 
and its satellites from 1976, September 19 through 1977, June 25. Southern portions 
of Saturn's globe and rings were visible, but an increasing area of the northern 
hemisphere of the planet emerged during the apparition. In 1976-77 the numerical 
value of B, the planetocentric latitude of the Earth referred to the plane of the 
ring syst;m, varied over a range of -14~035 to -18~896. Opposition of Saturn to the 
Sun took place on 1977, February 02d10h; and the apparent visual magnitude of the 
planet on that date was 0.0. The major axis of the ring system at opposition was 
46~05, while the minor axis of the rings extended 13~32. On the same date the equa
torial diameter of Saturn was 20~45, and the polar diameter was 18~30.5,6 

The following fifteen individuals carried out visual and/or photographic obser
vations of Saturn and its satellites during the 1976-77 apparition: 

No. of 
Observer and Location Observations 

Benton, Julius L., Clinton, South Carolina 1 
Doherty, P.B., Staffs, England 9 
Fliss, David M., Buffalo, New York 42 
Haas, Walter H., Las Cruces, New Mexico 12 
Heath, Alan W., Nottingham, England 20 

Heyndrickx, B., Brussels, Belgium 1 
Lavega, Agustin Sanchez, Bilbao, Spain 2 
Morris, Robert 0., Denver, Colorado 8 
O'Meara, Stephen J., Cambridge, Massachusetts 56 

Osawa, Toshihiko, Nara, Japan 5 

Parker, Donald c., Coral Gables, Florida 
Pierce, William H., Riverside, California 
Sabia, John D., Scranton, Pennsylvania 
Smith, Michael B., Alamogordo, New Mexico 
Wessling, Richard J., Milford, Ohio 

Total Number of Observations: 
----- -..:..;;;..;:_:;_-'-.:c.=-=;:_ 

137 

27 
4 

21 
27 

2 

237 

Instrumentation 

3':0 (7 .5-cm.) RR 

16':4 (41. 9-cm.) NEWT 
a•:o (20.0-cm.) s-c 

12~5 (31.0-cm.) NEWT 
12':0 (30.0-cm.) NEWT 

s•:o (20.0-cm.) NEWT 
8':o (20 .0-cm.) NEWT 
s•:o (20 .0-cm.) NEWT 
7':5 (19 .0-cm.) RR 

9':0 (23. 0-cm.) RR 

12':5 (31.0-cm.) NEWT 

8':o (2o.o~.> NEWT 
10~0 (25.0-cm.) NEWT 
9~3 (24.0~.) RR 
4~25 (11.0-cm.) NEWT 

12~5 (31.0-cm.) CASS 

1976-77 Apparition 



As is indicated above, a total of 237 observations was received by the Saturn 
Section during the 1976-77 observing season, and the distribution of observations 
by month appears in the form of a histogram*accompanying this report. Study of the 
histogram reveals that the greatest bulk of the observational material was received 
for the months of 1977, February, March, and April (51.9% of the observations were 
made during this period) • Observational concentration fell off by nearly 50% on 
either side of these peak months; and looking at the periods before and after 
opposition, we find that 33.4% of the data were obtained before February 2 and 66.6% 
thereafter. Although some indications exist that many observers are now beginning 
their programs earlier in the apparition, continuing up until conjunction, more 
effort is needed at these times. The 1976-77 apparition came to a close as Saturn 
entered conjunction with the Sun on 1977, August 13do6h. 

The writer was extremely pleased with the continued good response to Saturn 
observing programs in 1976-77; and special thanks are extended to Mr. Alan W. Heath, 
Director of the Saturn Section of the British Astronomical Association, for his 
efforts during 1976-77 in encouraging cooperation and exchange of data between the 
two organizations. 4 Gratitude is in order to our other colleagues in foreign coun
tries for their interest and contributions. And last but not least, warmest appreci
ation is extended to all of the observers in this country for their painstaking 
efforts during the apparition. A cordial invitation is extended to all readers of 
this Journal to join with the Saturn Section in carrying out visual and photographic 
investigations of the planet; increasing support and interest is sought, and potential 
observers should contact the writer concerning research programs on Saturn and its 
satellites. 

The Globe of Saturn 

As has been the tradition in past apparitions of Saturn, the chronicle encompas
sing the pages to follow is based upon descriptive notes derived fro~ observational 
reports and data submitted to the Saturn Section throughout 1976-77. Observers' 
names have been omitted from the discussion where it is felt that mentioning specific 
individuals would add little to the summary. Even so, where the identity of an 
observer is essential to the meaning of the text material, such has been included. 
Those who may desire specific information regarding background data to support any 
portion of the summary may contact the writer. Tables, graphs, and illustrative 
material accompanying the discussion, and reference to these items should enhance 
the reader's understanding of Saturnian phenomena during 1976-77. 

Southern Portions of the Globe. Saturn was not so quiescent during the 1976-77 
period as it had been i;-t~immediately preceding apparition, although the increase 
in southern hemispheric activity was not unusually marked. Observers recorded subtle 
brightenings, mottling, and festoon activity in the zones of Saturn, while dark spots 
and related areas were seen in various belts occasionally. Only a very few disturb
ances in either the zones or belts persisted long enough to be confirmed by careful 
scrutiny, and details concerning these phenomena can be found in the body of the 
summary to follow. 

Individuals with greater experience and larger apertures reported somewhat more 
detail than was detected by similar persons with smaller apertures, as might be 
expected; but all tended to agree that more activity was prevalent in Saturn's south
ern hemisphere in the 1976-77 apparition than in 1975-76. Those with only a little 
experience at the eyepiece in observing Saturn remarked that there was a reasonable 
amount of Saturnian atmospheric phenomena in the southern regions of the planet, the 
activity fitting into the same patterns as reported by more seasoned observers. 

Taken collectively, the zones of Saturn's southern hemisphere were all brighter 
in 1976-77 than in 1975-76. The greatest increase in brightness was noted with 
respect to the Equatorial Zone (EZ), the South Polar Region (SPR), and the South 
Tropical Zone (STrZ), although it is particularly important to point out that these 
conclusions are based on a smaller number of estimates for some of these regions 
than in 1975-76. The South Temperate Zone (STeZ) and the South Equatorial Belt Zone 
(SEB Z) were brighter than they had been in 1~75-76 by a less significant amount. 

The various belts on Saturn were slightly darker in 1976-77 than they were in 
1975-76, with the exception of the Equatorial Band (EB) and the South Temperate Belt 
(STeB); the latter feature was measurably less dark than in the previous apparition. 
Again, some of these conclusions are based on fewer estimates than in 1975-76. In 
general, the belts showed less variation in intensity than did the zones of Saturn. 

*See Figure 4 on page 141. 
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Fiqure 3. Diagram to show standard nomenclature of ball and rings ot Saturn 
during 1976-77 apparition. Prepared by Julius L. Benton. 

************************************************** 

A fair amount of consistency in visual numerical relative intensity has been no
ticed during the 1976-77 and the two preceding apparitions with respect to the South 
Polar Belt (SPB), the south component of the South Equatorial Belt (SEBs), and the 
South Equatorial Belt Zone (SEB Z) . Variations upward or downward on the visual num
erical relative intensity scale have been noted with particular reference to the 
Equatorial Zone (EZ), the South Temperate Zone (STeZ), the South Tropical Zone (STrZ) 1 

the South Polar Region (SPR), the Equatorial Band (EB), and the South Temperate Belt 
(STeB) since 1974-75. 

The writer is engaged in an intensive investigation of Saturnian belt and zone 
visual intensity data for the period from 1965-66 leading up until the time of the 
next edgewise presentation of the rings, and it is hoped that some emerging pattern 
to the "transient" and long-term variations of belt and zone intensities can be de
duced from the data, aside from obvious random and systematic errors as well as 
fluctuations in quality and quantity of estimates. Correlation of these results with 
those of the British Astronomical Association's Saturn Section has already begun, and 
a comparative report at the time of the next edge~n presentation of the rings should 
prove interesting. 

The foregoing notes, therefore, have been based upon an extension of a comparative 
study of the visual numerical relative intensity estimates of selected global features, 
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for which the following current data are presented in tabular form. 1 • 2 
are on a scale of 0 (shadows) to 10 (most brilliant features), with the 
Ring B arbitrarily set at 8.0. 

The intensities 
outer edge of 

Zones: 1975-76 1976-77 Com12arison 

EZ 6.1 7.0 Brighter (0.9) 
STeZ 5.3 5.8 Brighter (0.5) 
STrZ 5.3 5.9 Brighter (0.6) 
SEB Z 5.1 5.3 Brighter (0.2) 
SPR 4.0 5.0 Brighter (1.0) 

Belts: 

SPC 4.9 4.7 Darker (0.2) 
EB 3.8 4.2 Brighter (0.4) 
STeB 3.8 4.6 Brighter (0.8) 
SEBs 3.8 3.4 Darker (0.4) 
SEBn 3.2 2.7 Darker (0. 5) 
SPB 3.5 3.4 Darker (0.1) 

A representative sketch of Saturn with its accompanying ring system for a value of 
B equal to approxi~ately -17~000 is included with this report, on which sketch the pro
per nomenclature has been introduced (Figure 3). Reference to this diagram by indivi
duals reading the text of the report will allow a better understanding of the features 
discussed. 

South Polar Region (SPR) . As visual intensity data revealed earlier in this re
port, the SPR was significantly brighter than it had been in 1975-76, returning almost 
to the prominence it had in 1974-75. The SPR, as a relatively distinct region, showed 
minor intensity fluctuations during the 1976-77 apparition, perhaps more so than in the 
immediately preceding period. In general, the SPR was described as being a dusky reaion, 
having a greyish to brownish~grey coloration, and showing at times a gradation toward 
a darker intensity as one approached the SPC. 

The South Polar Cap (SPC) was seen rather frequently throughout the 1976-77 
apparition, sometimes appearing peripherally diffuse and at other times more conden
sed. It was only slightly darker in 1976-77 than in 1975-76; and the SPC in contrast 
to its environs (SPR background) was rather definite on most occasions, although the 
difference in intensity between the SPC and the SPR averaged only 0.26. The color of 
the SPC was usually described as greyish to greenish-grey. 

Bounding the SPC to the north was a roughly linear South Polar Belt (SPB), usually 
more conspicuous in 1976-77 than in recent past years. Observers repor:, ed that the 
SPB exhibited a greyish hue throughout the apparition in question. From the preceding 
apparition, the intensity of the SPB remained fairly stable (difference since 1975-76 
amounted to only 0.10). 

South South Temperate Zone (SSTeZ) . Not many individuals saw this obscure region 
during 1976-77; but when it~ noticed, it was fairly distinct. The SSTeZ was des
cribed as being moderately wide when seen and as taking on a light yellowish-grey hue. 
Even though the SSTeZ may not have been visible with any regularity, some spot activity 
was reported in the region of latitude corresponding to the SSTeZ. In particular, 
several observers recorded white spots in the SSTeZ region during the early part of 
the apparition,*leading up until the time of ohposition. Fliss was the first tore
cord a white spot, on 1976, September 25 at 09 57m U.T. using a Celestron 8-inch at 
200X; he recorded the spot near the E (!AU) limb of the planet , remarking that the 
feature could be seen in integrated light (no filter) and with a blue (W80A) filter 
but not in a red (W25) filter. The same feature was recorded by Fliss throughout the 
rest of September, October, and November; and the same impressions as noted on 1976, 
September 25 were entered in the log, with the indication that the feature became more 
diffuse as the apparition progressed. Doherty reported a similar spot from England on 
1976, November 17 at 04h45m U.T. near the W (!AU) limb of Saturn using a 41.9-crn. re
flector at 200X - 320X and no filter. He recorded an approximate diameter for the 
spot of 2~0 on November 27 and 29, although the whitish disturbance was less well 
defined. There was an insufficient number of transit observations to allow deriva
tion of a rotation period for the white spot, and it is not absolutely certain that 
individuals independently recorded exactly the same spot. Evidence does suggest, 

* See also Figures 5 and 6 on page 144. 

(continued on page 143) 
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Figure 4. Histogram to show monthly distribution of A.L.P.O. observations of Saturn in 
1976-77. 
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TABLE I. 

VISUAL NUMERICAL RELATIVE INTENSITY ESTIMATES OF MAJOR GLOBAL 
AND RING FEATURES FOR THE PLANET SATURN DURING THE 1976-77 

APPARITION WITH ACCOMPANYING ABSOLUTE COLOR DATA 

Global and 
Ring Features 

ZONES: 

EZn 
EZ(whole) 
EZs 
SSTeZ 
STrZ 

STeZ 
SEB Z 
NPR 

Globe between 
SEB and SPB 

SPR 

BELTS: 

SPC 
STeB 
EB 
SEB (whole) 
SEBs 

SPB 
SEBn 

RINGS: 

Terby White Spot 
Ring B (outer l/3) 
Ring B (inner 2/3) 
Ring A (outer l/2) 

Ring A (whole) 

Ring A (inner l/2) 

Bl (ansae) 
AS Encke's (ansae) 
B2 (ansae) 
Crape Band 

Ring C (off globe) 

BlO Cassini's (ansae) 
Shadow of Globe on 
the Ring System 

Relative Intensity: 
No. of Visual 

Estimates 

l 
58 

4 
5 

25 

10 
31 
48 

34 

44 

22 
4 
9 
3 

18 

30 
35 

16 
35 (standard) 
35 
ll 

3 

ll 

2 
8 
1 

ll 

37 

24 

30 

Mean Intensity 
with Standard 

Deviation 

7.500 
7.030±.0.518 
6. 950±.0. 027 
6.120±.0.183 
5.930±.0.438 

5.820±.0.316 
5.320±.0.575 
5.290±.0.430 

5.150±.0.452 

4.950±.0.595 

4.690±.0.692 
4.550±.0.329 
4.200±.0.362 
3.730±.0.170 
3.440±.0.373 

3.380±0.721 
2.740±.0.299 

9.230±.0.428 
8.000±.0.000 
7.310±.0.278 
6.450±.0.078 

6.300±.0.216 

6.190±.0.078 

3.450±.0.250 
3.330±.0.031 
3.000 
2.050±.0.180 

1.070±.0.280 

0.421±.0.244 

0.047±.0.185 

Absolute Color 
(Estimated) 

yellowish-white 
yellowish-white 
yellowish-white 
light yellowish-grey 
yellowish 

yellow to yellowish-grey 
yellowish-grey 
yellowish-grey to bL1ish-
grey 

yellowish-grey to reddish-
brown 

greyish to brownish-grey 

greyish to greenish-grey 
greyish 
greyish to brownish-grey 
greyish to brownish-grey 
brownish to brownish-grey 

greyish 
brownish to brownish-grey 

brilliant white 
white 
pale yellowish-white 
greyish-white to 
yellowish-grey 

greyish-white to 
yellowish-grey 

greyish-white to 
yellowish-grey 

dark grey 
dark grey 
dark grey 
dark grey to brownish-

grey 

very dark grey to dark 
bluish-grey 

greyish-black to black 

very dark greyish-black 
to black 

Visual numerical relative intensity estimates (visual photometry) are based upon the 
A.L.P.O. Intensity Scale, where 0.00 denotes complete black and 10.00 refers to the 
greatest brilliant white condition of the very brightest Solar System objects. The 
adopted scale utilizes as a reference standard the assigned intensity value of 8.00 
for the outer one-third of Ring B, which appears to be fairly stable with time and 
most ring inclinations. Details on the method of carrying out visual photometry for 
Saturn's features can be located in the Saturn Handbook, which is available at cost 
from the Saturn Recorder. 3 
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(continued from page 140) 

however, that Fliss and Doherty probably saw the same feature on 1976, November 16-17; 
but before and after this time observations did not coincide well enough to serve as 
useful comparative data. Osawa in Japan reported a white spot later in the apparation, 
on 1977, February 12 at l6h45m U.T. The observations of a "whitish cloud in the SSTeZ" 
using a 30-cm. reflector at 335X and no filter were recorded as uncertain by Osawa. 
No other significant disturbances were reported in the SSTeZ following the date of 
Saturn's opposition to the Sun. It is of interest to note that the SSTeZ when seen 
was the brightest zone on the planet with the exception of the EZ. 

South South Temperate Belt (SSTeB) • No reports were forthcoming of this feature 
during 1976-77. 

South Temperate Zone (STeZ) . The STeZ was described as a yellowish to yellowish
grey zone throughout 1976-77, and it was not reported so often as it had been in the 
preceding apparition. Despite this fact, the STeZ was a little brighter than it had 
been in 1975-76, almost equal to its intensity in 1974-75. In terms of morphology, 
the zone showed only a few delicate structures later in the apparition; but most of 
the time it was unusually wide and featureless, blending into the background environ
ment of Saturn's atmosphere. Comparatively, the STeZ was approximately midway in 
visual numerical relative intensity between the EZ (taken as a whole) and the SPR 
during 1976-77. 

South Temperate Belt (STeB) • The STeB was infrequently detected during the 1976-
77 observing season; and when it was seen, the belt was described as being rather 
faint and dusky, somewhat wide, and having a greyish hue. In reference to the 1975-
76 apparition, the STeB was not nearly so dark in 1976-77. The belt often blended in 
with the background shading of the southern hemisphere later in the apparition. 

South Tropical Zone (STrZ) • Observational reports collectively revealed that the 
STrZ was generally dusky, displaying a little more activity in 1976-77 than in 1975-
76; and examination of the data yielded that STrZ was brighter than it was during the 
last apparition, having almost the same relative numerical value for its visual in
tensity as in 1974-75. Descriptions of the STrZ included notes on dark mottlings, 
wide diffuse ovals, and festoons. The color of the STrZ was a consistent yellowish 
to yellowish-white, and the width of the zone was approximately equal to that of the 
STeZ. As was the STeZ, the STrZ was situated roughly midway between the EZ and SPR 
in intensity. 

South Equatorial Belt (SEB). If the SEB is considered as a single, undifferenti
ated belt, it can be said that the feature was a bit darker than it was in 1975-76; 
and the overall coloration of the SEB was greyish to brownish-grey. The single aspect 
of the SEB, however, was the exception rather than the rule during the 1976-77 appari
tion; both the SEBs and SEBn were readily apparent to observers throughout the appari
tion, and the SEB Z was also fairly conspicuous. The SEBn was somewhat darker than 
the SEBs, the numerical difference between the two on the relative intensity scale 
amounting to 0.60; such was also the case with the southern and northern components 
of the SEB in 1975-76, with the numerical intensity difference then amounting to 0.56. 
The two SEB components were described as exhibiting overall a slight hint of mottling, 
with fairly distinct but highly transient dark spots and condensations appearing 
throughout the apparition in localized areas of the SEBs and SEBn; both components 
showed a brownish to brownish-grey hue. 

The SEB z, having a consistent greyish-yellow hue, was seen often during 1976-77 
separating the SEBs and SEBn· In overall appearance the SEB Z was devoid of spot 
activity, and there was little variance in brightness. Comparisons with its appear
ance in 1975-76 revealed that the SEB Z had perhaps brightened only very slightly in 
1976-77, and the data show a minor brightening trend since 1974-75. 

Equatorial Zone (EZ). Of all of the zones on Saturn's globe, the EZ was clearly 
the brightest throughout the 1976-77 observing season; if we compare the EZ in 1976-
77 to 1975-76, it is noted that there has been an increase in brightness in the former 
apparition. With respect to both the globe and rings, the EZ (as a whole) was third 
in brightness, surpassed only by Riilg B and the occasionally-seen Terby White Spot, 
Essentially, it was the EZ as a whole that visual observers estimated throughout the 
1976-77 apparition using the numerical relative intensity scale; only a few estimates 
were received for the separate EZ~ and EZn, although a faint EB was sometimes seen 
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Figure 5. Drawing of Saturn by 
P.B. Doherty on November 17, 1976, 
at 4h45m, u.T. 41.9-cm. reflector, 
200X-320X. Note the white South 
South Temperate Zone spot" near the 
following" limb, the shadow of the 
rings on the ball, and the shadow 
of the ball on the rings. Figures 
5-13 are all simply inverted tele
scopic views with south at the top. 
A faint EB is present, and Ring A 
differs in brightness on opposite 
sides of Encke's Division (AS). 
In Figures 5, 6, and 7, before 
opposition the shadow of the ball 
on the rings is on the opposite 
side from Figures 8, 9, and 11 
after opposition. 

Figure 6. Drawing of Saturn by 
P.B. Doherty on November 27, 1976, 
at oh3oiD, u.T. 41.9-cm. reflector, 
280X. Note the white patch in the 
south South Temperate Zone on the 
preceding limb (more diffuse and 
larger than in Figure 5). A South 
Temperate Belt, a South South Tem
perate Belt, and a brighter South 
South Temperate Zone were all re
corded. 

Figure 7. Drawing of Saturn by 
P.B. Doherty on December 1, 1976, 
at 3h5m, U.T. 41.9-crn. reflector, 
300X and 420X. Note the spots in 
the South Equatorial Belt. A tiny 
and rather dark South Polar Cap 
lies within a larger gray South 
Polar Region. Encke's Division 
is visible only near the ansae. 
Is the South South Temperate Belt 
double? 

************************************************** 

mid«ay in the EZ. If we may trust the scanty data, then the EZn was brighter than 
the EZ 8 by a small amount. Intensity variations in the EZ were intermittently re
corded, and a host of vague whitish areas and darker features could be seen at times 
of better-than-average seeing. All activity in the EZ was short-lived, however; and 
few reports of a confirmatory nature were received. The overall color of t"he EZ was 
yellowish-white. 

The elusive Equatorial Band (EB) could be seen or suspected on some dates in 
1976-77, being described as a narrow, continuous, roughly linear feature situated 
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Figure 8. Photograph of Saturn by Richard 
,J. Wessling on April 7, 1977. 12 l/2-inch 
Cassegrain at fl40. 2h1sm, U.T. 8-second 
exposure~ Tri-X l''ilm, no filter~ Note the 
bright Equatorial Zone and the prominence 
of the shadow of the ball on the following 
side. Note the Crape Band above the rings 
where they are projected against the ball, 
although -~nq C off the ball is hard to 
distinguish. Compare the brightness of 
Ring B, Ring A, and the Equatorial Zone. 

F'iqure 9~ Drawing of one arm o.f the 
rings of Saturn by P.B. goherty on 
February 26, 1977, at l9·3o"', U.T. 
41.9-cm. reflector, 280X and 320X. 
Note the shadow of the globe on the 
rings, the ring components, and the 
intensity minima {11 divisions") in 
Rings A and B. 

Figure 10. Drawing of the satellite 
Titan by P.B. Doherty on April 14, 
1977, at 22hom, u. T. 41. 9-cm. reflec
tor, 24HX and 372X. The original 
drawing shows the duskiness of the 
limb of 1'itan. No filter employed. 
The angula.r diameter of Titan at this 
time was near 0'!7 .. 

Figure ll. Photograph of Saturn by 
C. Parker on February 28, 1977, at 
U.''P. 8-inch Newtonian at f75. No filter. 
Exponure 7 seconds~ Film S0-410, developed 
in D-19 for 4 minutes. Sky very clear. 
Compare the rings on this photograph to 
Figure 9, Mr. Doherty's drawing two days 
earlier. 

************************************************** 

in the middle of the EZ. The EB was more diffuse and less conspicuous {not so dark) 
in 1976-77 than in 1975-76, and the color of the belt was usually greyish to brownish
grey. Some observers suspected ''knots" in the EB on one or two dates, but the accom
panying notes indicated that such phenomena were uncertain at bes·t. 

Shadow of the Globe on the Rings. The globe's shadow on the ring system was 
almost alway;;;-r;:;Corded as being 'c;;;;;p:ietely black' except perhaps at times of poor 
seeing or when observers used smaller apertures,. No obvious suspected deviations 
from the regular geometric shadow form could be deduced from the data. 

Shadow of the Rings on the Globe. Few observers recorded the shadow of Satu1·n' s 
rings on the globe i but Doherty saw-this feature in 1976, November and December \Vi th 
ease, always indicating that the shadow was very dark grey to black. His drawii)gS 
which accompany the present report (Figures 5, 6, and 7) depict this feature north of 
the edge of Rinq A. There were s-everal other scattered reports of a ring shadow on 
Saturn's northern hemisphere region, but no drawings other than those cited above 
clearly indicated the sbadow~ No int.entd .. ty estimates were received for this feature 
in 1976-77. 
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Northern Portions of the Globe. As the rings of Saturn now "close" more and 
more with the passage o~time, an increasing portion of the planet's northern hemis
phere comes into our view. The observational sample submitted during 1976-77 re
vealed that the optimum period for viewing the northern hemisphere was from 1976, 
September through 1977, February and from late 1977, April on. 

The North Polar Region (NPR) was a little brighter on the whole than was the SPR 
throughout the 1976-77 apparition, and the NPR showed an increase in brightness com
pared to 1975-76, Some variation in the intensity of the NPR was noted during the 
apparition, but is was difficult for observers to ascertain what influence the edge 
of Ring A (or perhaps Ring D', the outermost ring external to Ring A that has been 
postulated) might have had on the varying brightness of the region. 2 O'Meara saw 
some vague mottling in the NPR during 1976-77, but these notes were unconfirmed. The 
color assigned to the NPR was usually yellowish-grey, but at times the region was 
greyish to bluish-grey. No hint of a North Polar Cap (NPC) could be deduced from the 
observational data, and probably should not be expected with ~ still strongly negative. 

Latitudes of Saturn's Belts and Zones. The only visual latitude estimates which 
were forthcoming-during the 1976-~apparition were those by Mr. Walter H. Haas, These 
are reduced and presented in Table II. Observers are encouraged to submit estimates 
using the technique employed by Haas; a full description of the procedure is outlined 
in The Saturn Handbook.3 The writer is extremely interested in doing some worthwhile 
comparisons of this visual method among observers, as well as in evaluating the accur
acy of the technique in reference to latitude values obtained with filar micrometers, 
photographs, etc. Until a thorough examination of our visual method is carried out, 
it will be difficult to draw much from the data. As was noted last apparition, a 
fervent appeal goes out to our observers to participate in this area of Saturn studies. 2 

The Rings of Saturn 

Readers will probably immediately recognize that the method of treatment here of 
the ring system of Saturn and its components has been executed in the same manner as 
the discussion in the preceding section dealing with the planet's global features. 
Also, in the interest of continuity, the analytical investigation of the long-term 
comparative values for the visual numerical relative intensities of the rings and 
associated phenomena has been extended into 1976-77. As was noted earlier, the rather 
lengthy study of Saturn's southern hemisphere will be completed when the planet is 
again at edgewise presentation of the rings (about the time of the 1979-80 apparition). 

The comparative intensity data for 1975-76 and 1976-77 appear in tabular form 
below: 1 •2 

Rings and Ring Phenomena 1975-76 1976-77 Comparison 

Ring B (outer 1/3) STANDARD 8.0 8.0 

Ring B (inner 2/3) 7,4 7.3 Darker (0.1) 

Ring A (outer l/2) 6.4 6.5 Brighter (0.1) 

Ring A (inner 1/2) 6.4 6.2 Darker (0 .2) 

Ring A (whole) 6.3 

Crape Band 2.3 2.1 Darker (0.2) 

Ring C (off globe) 0.6 1.1 Brighter (0. 5) 

BlO Cassini's (ansae) 0.03 0.40 Brighter (0.37) 

AS Encke's (ansae) 3.1 3.3 Brig[jter (0.2) 

Terby White Spot 9.0 9.2 Brighter (0 .2) 

Ring ~· The reference standard for the A.L.P.O. Visual Numerical Relative Inten
sity Scale is the outer third of Ring B, with an assigned value of 8.0. It is known 
that, especially when the value of B is numerically greater than about so, the inten
sity of this region of Ring B seldom varies, and it hence appears to be a good point 
of reference. At the other end of the scale of intensity is the shadow of Saturn's 
globe on the rings, which should always be black (intensity value of 0,0). Thus, 
values for other features on the globe and rings can be assigned by reference to the 
two fixed points. Observers reported that the intensity of the outer third of Ring B 
was stable throughout the appari~ion; the color assigned to this feature was a con
sistent white. No intensity variations or associated phenomena could be seen in this 
portion of Ring B during the 1976-77 apparition. 
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TABLE II. 

LATITUDES OF SATURNIAN FEATURES DURING THE 1976~77 APPARITION ------ --- -------
Eccentric Saturnicentric Saturnigraphic 

Feature Latitude Latitude Latitude 

N edge Crape Band* + 9~344 + 8~3S7 +10~441 

S edge Crape Band* + 4.838 + 4.321 + S.41S 
Center EB - 6.700 - S.988 - 7.49S 
N edge SEBn -18.SS1 -16.9S3 -20.926 
s edge SEBn ~22.289 -20.102 ~24.660 

N edge SEBs -2S~736 -23~287 -28~364 

s edge SEBs -26.889 -24.3S9 -29.S94 
N edge SPB -72.182 -70.203 -73.988 
s edge SPB -80.4S6 -79.33S -81.462 

* The latitude of this feature varies with the changing value of B. 

************************************************** 

With the exception of the (probably illusory) Terby White Spot, no other feature 
in the rings was as bright as Ring B (taken as a whole); no global features rivaled 
the outer third of Ring B, and with the exception of one observation of the EZn, the 
inner 2/3 of Ring B was also unequaled in brightness. The inner 2/3 of Ring B, com
paratively speaking, was only slightly dimmer in 1976-77 than in 197S-76; as was 
pointed out in the previous section of this report, our conclusions are probably less 
than trustworthy owing to the reduction in the number of visual numerical relative 
intensity estimates in 1976-77 as compared to l97S-76. The color of the inner 2/3 
was described as a pale yellowish-white. With regard to intensity variations in the 
inner 2/3 of Ring B, only a few suspected radial streaks were reported in both ansae 
during 1976-77; confirmational reports were lacking. 

Cassini's Division (BlOor AD) was dark and was frequently reported during 1976-
77, although intensity comparisons with the last apparition reveal that BlO was 
apparently not so dark in 1976-77. Cassini's Division was seen all the way around 
the ring system on most occasions during 1976-77 with larger instruments; smaller 
instruments revealed BlO near the ansae only. The coloration ascribed to BlO was 
greyish-black to black, although the greyish-black condition was more commonly re
ported in the 1976-77 period. Of course, seeing and other factors affect these types 
of observations, and one should not necessarily blame the apparent intensity fluctua
tions of BlO on some intrinsic phenomenon in Ring B itself. The observed intensity 
may easily change as B varies. 

Various reports of other "intensity minima" in Ring B as a whole were forthcoming 
in 1976-77; namely, Bl and B2 were seen infrequently in Ring B, and both features were 
assigned a dark greyish hue. 

Ring ~- Reports of this ring component were usually submitted as separate des
criptions of the inner and outer halves of Ring A (inside and outside AS, Encke's 
Division). The portion of Ring A external to AS (outer 1/2) was brighter than the 
inner portion of Ring A (inner 1/2 or region inside AS) . This difference was not 
particularly significant, but it was more so than in 197S-76. Comparatively, the 
inner 1/2 of Ring A in 1976-77 was darker than the corresponding portion of the ring 
in 1975-76, but the variation was not truly significant. With regard to the outer 
1/2 of Ring A, there was only a hint at best of increased brightness in 1976-77 over 
1975-76. The color assigned to the inner 1/2 of Ring A was greyish-white to yellowish
grey; the same was also noted with respect to color for the outer 1/2 of Ring A. 

Intensity variations were only vaguely suspected during 1976-77 with respect to 
Ring A (taken as a whole). No difference in activity between the inner and outer 
halves of Ring A could be detected in the course of the apparition other than a re
ported bright annulus near the inner border of Ring A in late May (Haas). 

Encke's Division (denoted as A5Y was sometimes seen in 1976-77, but observers 
recorded the presence of AS mostly at the ansae. It was often resolved as a vague, 
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dark grey feature in larger instruments; it was seen with small apertures (less than 
S inches or 12.7 ern.) also, but visibility of AS was then not so certain even in good 
seeing. 

Observational data suggest that AS was not so dark in 1976-77 as it had been in 
197S-76, although the variation between the two periods is not really appreciable. 
Other "intensity minima" in Ring A, in association with AS as "Encke's Complex," were 
not reported in 1976-77. 

Ring C. The very dark greyish to dark bluish-grey Ring C was usually seen with 
ease in 1976-77 with both large and small instruments. The boundaries, both inner 
and outer, of Ring c were indistinct on most occasions; this situation was mostly 
noted with respect to the inner border of Ring C (edge nearest the globe of Saturn). 
In the 1976-77 apparition Ring c was a little brighter throughout than in 197S-76, 
and no intensity gradations could be seen in Ring C from the inner to the outer bound
aries circumferentially. 

The Crape Band (Ring C in front of the globe) was not seen with such ease in 1976-
77 as it had been in 197S-76. Perhaps the inclination of the rings to our line of 
sight, which was less in 1976-77 than in 197S~76, affected the observational opportun
ities somewhat, as well as may have its involvement in the ring shadow on the globe. 
The color of the Crape Band was dark grey to brownish-grey in 1976-77, and it was 
slightly darker than in the previous apparition. There were, however, as one should 
note, only about one-tenth as many observations of this feature in 1976-77 as in 197S-
76. 

Ring D. The observations in 197S-76 of a possible Ring D, internal to Ring C, 
evoked much interest as far as visual observations go. One will recall that Ring D 
was discovered with some uncertainty by Guerin in October of 1969, but few observa
tions of the ring visually have been expected. Readers should make reference to the 
apparition report for 197S-76 for a discussion of Guerin's Ring D and possible visual 
observations of the feature. 2 No reports of the type which were contributed in 197S-
76 carne forth in 1976-77. 

Ring D'. The reported component of the ring system external to Ring A, denoted 
as Ring D'Jby A.L.P.O. observers, was not seen or suspected in 1976-77.3 

Terby White Spot. Nearly one-half of the time that observations were made during 
1976-77, individuals recorded a brilliant white spot where Ring B adjoined the shadow 
of Saturn's globe on the ring system. Usually ascribed to a contrast effect, the 
Terby White Spot was more conspicuous when seen during 1976-77 than during 197S-76, 
and it was more frequently recorded in the 1976-77 period. There seems to be an in
creased prominence in the Terby White Spot since l974-7S and preceding years. 

Bicolored Aspect of the Rings. Two individuals in the 1976-77 apparition report
ed unarnbiguoue data on the bicolored aspect of the ring ansae, and these observations 
arc given in cabular form below, where W2S and W47 are Wratten Filters: 

Observer an:: -,"-ta Notes 

Parker, D., 1977 ''b 14do2hc,:.rnrJT 
30SX, 8" (20 ern.' NEW Seeing: S 
Trans: 6 
Parker, D., 1977 Feb 17do2h2omuT 
360X, 8'' (2 J ern. ) NEW Seeing: 6 
'T';-ans: S.S 
Parker, D., 1977 Feb 2Sdo3hOQIDUT 
360X, ~" (20 ern.) NEW Seeing: 8 
Trans~ 6.C 
Parke~. D., 1977 Mar 07d03h2omuT 
360X, 8" ( 20 ern.) NEW Seeing: 8 
Trans: 6.0 
Haas, W.H., 1977 Mar 20d04hl?IDUT 
321X, 12.S" 01 em.) NEW Seeing; 
2-3 Tr: 6 

Parker, D., 1977 Mar 23dOlh4ornUT 
10SX, 8" (20 :::rn.) NEW Seeing: S 
'Trans~ 5.0 

W2S (red) Integrated Light W47 (blue) 

(W and E are directions in the sky) 

W equals E w brighter w equals E 

W equals E w brighter W brighter 

E brighter E brighter E brighter 

1<1 equals E W brighter W brighter 

W equals E W equals E E brighter 

E brighter E brighter E brighter 
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Figure 12. Drawing of 
Saturn by Augustin Sanchez 
LaVega on November 1, 1976, 
at 3h5om, u.T. 25.8-em. 
reflector, 217X, 338X. The 
shadow of the rings on the 
globe forms a dark gray 
border to the north edge of 
Ring A. Encke's Division 
seen well near ansae. Note 
hints of fine detail in the 
SEB north and south compo
nents. 

Figure 13. Drawing of 
Saturn by Augustin Sanchez 
LaVega on March 1, 1977, 
at 2lh4sm, u.T. 20-em. 
reflector, 200X, 400X. 
Note detail in SEB com
ponents and "division" Bl 
near the inner edge of 
Ring B. EB faint and 
narrow near middle of EZ. 

************************************************** 

Observer and Data Notes 

Parker, D., 1977 Apr 10d03hosm UT 
360X, 8" (20 em.) NEW Seeing: 5 
Trans: 5.2 
Parker, D., 1977 Apr 18dOlh3om UT 
360X, 8" (20 em.) NEW Seeing: 8 
Trans: 4.5 
Parker, D., 1977 Apr 25do2fi3om UT 
360X, 8" (20 em.) NEW Seeing: 7 
Trans: 6.0 
Parker, D., 1977 Apr 29dQ1h45ffi UT 
305X, 8" (20 em.) NEW Seeing: 7 
Trans: 5.0 
Haas, W.H., 1977 Apr 3QdQ4h3QmUT 
321X, 12.5" (31 em.) NEW Seeing: 
2-4 Tr: 6 
Haas, W.H., 1977 May 22d03h42m UT 
303X, 12.5" (31 em.) NEW Seeing: 
2-4 Tr: 5.5 
Haas, W.H., 1977 May 29do3finm UT 
321X, 12.5" (31 em.) NEW Seeing: 
3 Tr: 5. 5 

Haas, 
305X, 
2-3 

W.H., 1977 Jun 19do3h22m UT 
12.5" (31 em.) NEW Seeing: 

Tr: 5 

W25 (red) 

W equals E 

W brighter 

E brighter 

E brighter 

W equals E 

W equals E 

W equals E 

W equals E 

Integrated Light W47 (blue) 

w brighter W brighter 

w equals E E brighter 

W brighter W equals E 

W.brighter W brighter 

W equals E W brighter 

w equals E E brighter 

w equals E E brighter 

W equals E E brighter 

One aspect of a simultaneous observing program would ideally be an investigation 
of the curious bicolored aspect of the rings. Much controversy exists over the nature 
of the phenomenon, and it would be interesting to shed more objective light on the 
problem through confirmations by observers using similar techniques on the same date. 
Photographic investigations of the bicolored aspect attempted at the same time as 
visual observations would be meaningful. 
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The Satellites of Saturn 

Several individuals submitted observations of Saturn's satellites, but there was 
little to be gained from carrying out an analysis of the highly incoherent data. Ob
servers are clearly not using the same methods for estimating magnitudes of Saturn's 
satellites, and the writer would like to encourage individuals to employ the technique 

outlined in the last apparition report. The visual method is also outlined in detail 
in The Saturn Handbook.2,3 

Doherty, in England, managed to see the disc of Titan on several occasions during 
the 1976-77 apparition. A drawing of Titan (Figure 6) accompanies this discussion and 
shows the obvious limb-darkening Doherty described in his notes. The same observer 
remarked that Titan was pinkish to purplish in color most of the time it was seen. 

Conclusions 

Saturn received a moderate amount of attention during the 1976-77 apparition, but 
there was a decline in the number of observations submitted as compared to 1975-76. 
The writer is indebted to all those who participated in the Saturn Section's programs 
throughout the apparition, but he would like to. encourage more work by observers who 
specialize in planetary studies. In particular, the following areas are in critical 
need of observer participation if the programs are to become successful: 

1. Visual estimates of the magnitudes of Saturn's satellites, 
as well as photoelectric photometry on these bodies. 

2. Systematic studies of the bicolored aspect of the ring system. 

3. Latitude work using simple visual and also filar micrometer 
techniques. 

4. Attempts to obtain central meridian (CM) transits of spots 
or activity in Saturn's belts and zones. 

The methods presented above are discussed in detail in the literature available 
from the Saturn Section. 

Several suggestions are perhaps in order to those who are regular and potential 
participants in the programs of the Saturn Section. First, all observations should 
be recorded on the standard observing forms issued by the Section; this practice 
should be without exception, and the methods used in observing should be those of 
the Saturn Section. If there is any deviation from a standard method, this should 
be carefully and fully explained. Secondly, observers are urged to submit data on 
Saturn at suitable intervals throughout the apparition; this will keep the writer 
informed as to what is going on, and he will be able to alert other members of the 
Section to special events or activity on Saturn. Another suggestion which is import
ant is that individuals should make every effort to try to carry out observations 
throughout the entire apparition; we want to obtain as complete an observational 
sample for a given apparition as possible. Finally, the writer would like to encour
age more participation in the Simultaneous Observing Program, recently initiated and 
becoming more and more of a success. 

The author encourages potential observers to write for further information on 
our observational programs. It will be his pledge to all individuals to try to make 
Saturn observing both interesting and informative for all concerned; regardless of 
experience and instrumentation; and he shall attempt to keep alive a regular corres
pondence with all those persons who show a sincere interest in the endeavors of the 
Saturn Section. 
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NOMENCLATURE OF SATURN'S BELTS AND ZONES (SOUTHERN HEMISPHERE) 

By: Agustin Sanchez Lavega, 
Coordinator Seccion Saturno de la Agrupaci6n Astron6mica de Sabadell (AAS) 

Edited and translated by: Julius L. Benton, Jr., A.L.P.O. Saturn Recorder 

Abstract 

The nomenclature of Saturn's belts and zones in the southern hemisphere is 
introduced in the discussion, which follows the established criteria set forth vari
ously, especially by the Saturn Section of the A.L.P.O., all in an attempt to unify 
terminology. In general, observations from the larger part of the present century 
are incorporated in the outline of nomenclature. The author expresses an intense 
desire to find justification for others to utilize the proposed standard nomenclature 
so that observational material, with emphasis on positional references, can be com
pared effectively. 

Introduction 

As observers of the planet Saturn know, there are encountered many difficulties 
when trying to record on a drawing or with a photograph the belts and zones which 
are regularly noted parallel to the planet's equator. This problem is due mainly to 
their variety and elusiveness. The present article tries to clarify and to unify 
criteria about the nomenclature of the belts; and it is based upon the results 
obtained by the prestigious planetary astronomer, Mr. E. J. Reese of New Mexico State 
University Observatory, a~d other well-known observers. 1 We also include our own 
conclusions obtained in .the AAS with a 405-mm. reflector at Teide Observatory 
(Institute de Astrofisica de Canarias - Spain). It would be of great value if all 
observers from the different astronomical societies throughout the world would adopt 
this nomenclature, in view of the fact that it corresponds in its basic names to the 
system already traditionally accepted for describing Jupiter. In this light, we want 
to adopt and supplement the Saturn nomenclature already effectively formulated by 
the Saturn Recorder of the A.L.P.O., Dr. Julius L. Benton, Jr.2,15 

Southern Hemisphere Nomenclature System and Notes 

Even though there is indicated here only the nomenclature of the main details 
of the Southern Hemisphere, this can also be applied analogously to the Northern 
Hemisphere features, although we have to take care to establish correct latitudes, 
which will obviously not always be in agreement with their corresponding ones in the 
south. 

In the text which follows, we shall attempt to give a brief description of the 
belts and zones as observed from the beginning of the present century, though some 
of them could not be perceived during all apparitions of Saturn. The Saturnigraphic 
latitudes belong to Mr. Reese's work.l 

SPR (South Polar Region). This region includes two belts, the SSPB (South 
South:P.;lar Belt), which is really well within the SPR and seldom clear, and the SPB 
(South Polar Belt), which commonly borders the South Polar Region. With small 
instruments, the whole area appears to be unique, generally of a dark color. Some 
authors report an SPC (South Polar Cap) within the SPR bounded by an SSPB or SPB. 3 

These regions presuma~ly appear on photographs taken in 1911, 1, 5 and they have been 
seen at suitable ring inclinations up until the present. Generally, the SSPB and 
the immediate environs have been very dark, and we can say that the SSPB is some
times differentiated from the SPB and background SPR by an SPZ (South Polar zone) . 
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These aspects were we:l evident in 19115 , 1942-43 6 , 1969 1 • 7 , and 1973-1977 8 • 9 • 10 • 11 . 
Evidence suggests that the south edge of the SPB was displaced to the south two or 
three degrees approximately from 1911 to 1970 1 . Generally, the SPB is a very dark 
belt; and according to Mr. Reese in 1969-70, it is darker at infrared wavelengths 
than in ultraviolet ones. Saturnigraphic latitudes: 

S. Edge SSPB 
N. Edge SSPB 

S. Edge SPB 
N. Edge SPB 

1909-1921 

-75?8 

-65.7 
-58.4 

1941-1970 
-82?3 
-75.8 

-67.6 
-61.8 

SSSTB (South South South Temperate Belt). Generally, this is a very thin belt, 
registered with reasonable certainty on photographs taken in 1911 (Lowell Observ
atory); and it was seen in 1969-70 as a very dark belt, especially at infrared wave
lengt~s, fast decreasing to more normal tones. Saturnigraphic latitudes: 

S. Edge SSSTB 
N. Edge SSSTB 

1941-1970 
-56?1 
-52.5 

S."~ (South Sout.b_ Temperate Belt). Like the SSSTB, the SSTB is a very thin 
belt"'~ ·•ariable width in latitude:-From 1909 to 1921 the widt'· ,.;as ~'.ocut 8~6, and 
from 1941 to 1970 it was abo'C!': 4~6. It is very :!iffic;;tlt to :C• ·.·,v·;·, the SSSTB and 
SSTB because they are frequer.tly very close to C:-"0 a:--.:.)':.~1'2!:", .J: .. :: sometimes the en
closed SSTZ (South South Temperate Zone) is dark .so that the C"ombi:wd SSSTB-SSTZ
SSTB appears as only one belt. It is noted that the A.L.P.O. observers usually call 
the SSTB or the SSSTB-SSTZ-SSTB complex the STeB (South Temperate Belt) 12 • 13 . 
Saturnigraphic latitudes: 

:o. ~dge S':TB 
::.:C.:;'= ~.STB 

1909-1921 
-45.7 
-37.1 

1941-1970 
-47~9 
-43.3 

STB (Sc·c:c: -:,:-: c.c·o.te Belt). The STB is located between the SSTB and the SEB 
(SouthEquator:cal BEOlt, south component); and it shows a variable intensity, bein§ 
especially dark in 19697 . Between the SSTB and the STB is the STZ (South Temperate 
zone). Saturnigraphic la-l::i-t:'J.des: 

=:. ~dge s::::. 
N. Edge Sc!l 

1941-1970 
-36?0 
-32.0 

STrZ (South Tropical Zone:·. This zc:: ~s located between the STB and the SEB . 
s 

SEB (South Equatorial Belt). The S~~ is probably the most conspicuous Saturn
ian belt, observed regularly since Co.ss:'-:c.·. described it in 1676. It usually shows 
(from recent observations) two compo~e~,- the SEB (South Equatorial Belt, north 
component) and the SEB (South Equatoria~ Belt, soUth component), with an IZ (Inter
nal Zone) or Si'? z (sorrth Equatorial Bel" ~::;ne) separating them. These regions show 
subtle changes l:. ~c:eor intensi cy, being especially dark in 19115 and during 1969-
19701• 7 ,9, 14 . It "i~porta~t r.ot to mistake the SEB for the STB when the latter 
becomes darker and \\'ider. Frequ~n-:.ly, because of the 8 darkness of the SEE Z, the SEE 
appears as a nomoc:cr,eous belt, it then being difficult to discern either of the 
components, particularly when the telescope is small and the seeing is poor. 
Saturnigraphic latitudes: 

1909-1921 1941-1948 1941-1970 
s. Edge SEE -24~4 -27~6 

N. Edge SEE -12.4 - 7~1 -14.9 

EZ (Equatorial Zone), EB (Equatorial Belt). O~e !:!USt pav ::lose attention when 

talking about the EB, mainly due to the discovery of -the inner Ring D, by P. Gu.~rin 
in 19697. Thus, when the pla~et does not appear edge-cr. to the observer (i.e., the 
rings do not appear edgewise) the weak D ring crosses the EZ (located between the 
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NOMENCLATI.JlE OF SATURN BELTS AND ZONES (South Hemisphere) 

.&. SSPB 'South South Polar Belt) • Mean Saturnigraphic Latitude: ?9.0511 
4-SPB (South Polar Belt) n 63,3?11 
4- SSSTB (South South South Temperate Belt). n 54.3011 
4- SSTB (South South Temperate Belt). n 43.5011 
.a. STB (South Temperate Belt). " 34.0011 
4- SEB (South Equatorial Belt). n -18.?311 
4- EB (Equatorial Belt). It 2.2511 

Figure 14. Proposed standard nomenclature for South Hemisphere of Saturn. See text 
of article by Mr. Augustin Sanchez Lavega on page 151 et ~· 

SEBn and NEBs) so that it is in "projection" over that zone and can give rise to an 
apparent EB. The projection of the shadow of Ring D can also affect such observa
tionsl3. Traditionally, the feature which appears to be the real EB is situated 
slightly southward of the equator; and though of a rather weak intensity, it can be 
differentiated from the inner Ring D • s projection or shadow. The EB divides t:h•· gz 
into north and south components, respectively: EZn and EZs· Depending on the incli
nation of the rings, Ring D will cover more or less a certain portion of the zone, 
giving it a darker appearance. This effect can be found in Mr. Reese's studies in 
1966-6714 , when the rings were edgewise to the Earth. Nevertheless, it should be ze
membered that the different intensities in the two components of the EZ can also 
attributed to inherent physical phenomena (e.g., the development and evolut.ior-. cf a 
white spot, etc.). Moreover, Mr. Reese's studies give the EB considerable w.\.:)tl:, 
which possibly corresponds to the effect caused by the D ring14 • SaturnicrrapU r; 
itudes: 

S. Edge EB 
N. Edge EB 

1909-1921 
- 4~8 
- 0.7 

Conclusions 

1941-1970 
- 6~2 
+ 1.3 

The nomenclature of Saturn's belts and zones should be established with accuracy 
and consistency. Unfortunately, as everyone knows, the usual lack of detail on Sat
urn has prevented us from establishing accurate rotation periods in different lati
tudes.15 It will be a valuable task for the coming years to be alert to the possib-
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ility of activity on Saturn, recording positions and attempting to recover occurrences 
of spots and disturbances. Meanwhile, the foregoing discussion is a solution to con
troversies over nomenclature for Saturnian features, with an emphasis on unity be
tween observation groups. 

[Saturnian nomenclature as used by the Saturn Section of the A.L.P.O. does correspond 
well with the above discussion, except that temperate features are denoted as STeZ, 
STeB, etc., rather than STZ or STB; the difference here is not considered significant, 
however; and it does appear that standardization of nomenclature is well established. 
Our readers should adhere to the nomenclature described in the various A.L.P.O. Sat
urn booklets, which does not differ from that presented here. -Julius Benton, Editor] 
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JUPITER IN 1976-77: ROTATION PERIODS 

By: Phillip W. Budine, A.L.P.O. Jupiter Recorder 

The "highlights" of the 1976-77 apparition were: the fading of the Great Red 
Spot, a minor eruption of the South Equatorial Belt, and an increase in activity in 
the Equatorial Zone. 

Some data pertinent to the apparition follow: 
Date of Opposition: 1976, November 18 (Universal Time). 
Equatorial Diameter: 48.95 seconds (at opposition). 
Zenocentric Declination of Earth: +3~25 (at opposition). 
Magnitude of Jupiter: -2.4 (at opposition). 
Conjunction with Sun: 1977, June 4. 

This report is based on 4388 visual central meridian transit observations sub
mitted by 56 observers of the A.L.P.O. Jupiter Section. When plotted on graph paper 
3351 transits form usable drifts for 138 Jovian spots distributed in 9 different at
mospheric currents. The contributing observers are listed below by name and number 
of transits submitted, along with the station of observation and telescope(s) employ
ed. The letter ! denotes the number of transits observed. 

Barnett, John H. Richmond, Va. 7-in. refr.* & 8-in. refl. 13t. 
Budine, Phillip W. Walton, N.Y. 3~-in. Cat. & 4-in. refr. 545t. 
Curtis, John W. Richmond, Va. 6-in. refl. & 7-in. refr.* 155t. & strip sketches. 
Doel, Ron Evanston, Ill. 18~-in. refr.*** 16t. 
Gordon, Rodger W. Nazareth, Pa. 3~-in. Cat. & 12-in. Cat. 24t. 
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Hull, Richard L. Richmond, Va. 4-in. & 7-in. refrs.*, 12-in. refl. 266t. 
O'Meara, Stephen Cambridge, Mass. 9-in. refr.** l3lt. 
Patton, Chet Buchanan, Mi. 6-in. refl. 84t. 
Rouse, Jim Naples, Fl. 14-in. Schmidt-Cass. photographs. 
Sherrod, Clay No. Little Rock, Ark. 12~-in. refl. 28t. 

339t. Sydnor, Gary Richmond, Va. 
Tatum, Randy Richmond, va. 

6-in. refl. & 7-in. refr.* 
6-in. refl. & 7-in. refr.* ll42t. & strip sketches. 

* Richmond Astronomical Society Observatory. 
** Harvard College Observatory. 

*** Dearborn Observatory. 

Astronomical Union of Universities - Planet Section --- - --- ----

Name Station (Japan) Instrument 
Akabane, Yukihiko Chiba 15-crn refl. 
Aoshima, Tashiaki Hiratsuka-shi, Kanagawa 20-crn refr. 
Araseki, Hitoshi Tokyo 10-cm refl. 
Fukukawa Chiba 15-cm refl. 
Hasegawa, Hitoshi Kokubunji-shi, Tokyo 15-cm refl. 

Inukai, Chizuko Hiratsuka-shi, Kanagawa 10-cm refl. 
Ishii, Katsumasa Hiratsuka-shi, Kanagawa 20-crn refr. 
Ito, Hidenori Hayama, Kanagawa 10-crn refl. 
Kakimoto, Yasuhiko Chofu-shi, Tokyo 15-crn refl. 
Kawai, Yutaka Kawaguchi-shi, Saitama 10-crn refl. 

Kimura, Akio Yokohama-shi, Kanagawa 10-cm refl. 
Kimura, Naoto Yokohama-shi, Kanagawa 15-crn refl. 
Kimura, Osamu Taito-ku, Tokyo 10-cm refl. 
Kobayashi, Sumie Chiba 15-cm refl. 
Kurosawa, Renji Tokyo 10-cm refl. 

Matsuo, Takeshi Tokyo 10-cm refl. 
Matsuura, Akira Kawasaki-shi, Kanagawa B-ern refr. 
Morooka, Hitoshi Tokyo 6.5-crn refr. 
Nagashima Konosu-shi, Saitama 10-crn refl. 
Nishikawa, Eiji Tokyo 15-cm refl. 

Ogasawara, Masahiro Fuchu-shi, Tokyo 15-cm refl. 
Ohno, Shinichi Kawasaki-shi, Kanagawa B-ern refr. 
Okada, Yoichi Tokyo 15-crn. refl. 
Ota, Ryo Tokyo 15-crn refl. 
Sa to, Noriyoshi Hiratsuka-shi, Kanagawa 20-cm refr. 

Shigeno, Yoshihiko Kawasaki-shi, Kanagawa 10-cm refl. 
Shimura Tokyo 15-cm refl. 
Shindo, Yasunobu Akishima-shi, Tokyo 10-cm refl. 
Shinohara, Kazuo Tokyo 15-cm. refl. 
Shinonaga, Kazuo Tokyo 15-cm refl. 

Suzuki, Masashi Higashimurayama-shi, Tokyo 10-cm refl. 
Suzuki, Tatsuhiko Kawasaki-shi, Kanagawa 15-crn refl. 
Suzuki, Yasuo Hiratsuka-shi, Kanagawa 10-cm refl. 
Tabata, Arata Chiba 15-crn refl. 
Tabe, Isshi Fujisawa-shi, Kanagawa 10-cm refl. 

Takahashi, Norio Kawasaki-shi, Kanagawa 10-cm refl. 
Takeuchi, Hiroshi Tokyo 15-cm refl. 
Takeuchi, Junji Tokyo 15-crn refl. 
Tomita, Hitoshi Tsuchiura-shi, Ibaragi 10-cm refl. 
Uchida, Toshiko Shinjuku-ku, Tokyo 10-cm refl. 

Wakimoto Chiba 20-crn refl. 
Yamauchi, Mineo Hiratsuka-shi, Kanagawa 20-cm refr. 
Yanai, Kenichi Tanashi-shi, Tokyo 10-cm refl. 
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Transits 
4t. 
2t. 

46t. 
lt. 

258t. 

St. 
lt. 

l03t. 
27t. 
l7t. 

llt. 
32t. 

l06t. 
6t. 

lOlt. 

35t. 
6t. 

53t. 
3t. 
2t. 

56t. 
7t. 

29t. 
2t. 
lt. 

38t. 
69t. 
89t. 
3t. 
4t. 

39t. 
l6t. 
St. 
lt. 

l06t. 

37t. 
2t. 
4t. 

l3t. 
233t. 

3t. 
3t. 

42t. 



The distribution of transit observations by months is as follows: 

1976, June 56 
July 247 
August 613 
September 589 

October 722 
November 748 

1976, December 766 
1977, January 219 

February 247 
March 131 

1977, April 32 

In the tables which follow the first column gives an identifying number or let
ter to each object; the second column indicates whether the object was dark (D) or 
bright (W) and whether the preceding end (p), center (c) , or following end (f) was 
being observed. The third column gives the first and last U.T. dates of observation; 
the fourth column, the longitudes on those dates. The fifth column gives the long
itude at opposition, November 18, 1976. The sixth column gives the number of trans
its. The seventh column indicates the number of degrees in longitude that the mark
ing drifted in 30 days, negative when the longitude decreased with time. The eighth 
column shows the rotation period in hours, minutes, and seconds. 

No. 
l 

No. 
D 
l 
E 
2 
3 

4 
5 
6 
F 
7 

A 
8 
B 

9 
c 

10 
11 

Mark 
Dp 

S. S. Temperate Current (S. edge SSTB, SSTeZ), System II 

Limiting Dates 
Aug. 12-Dec. 23 

Limiting L. 
224 6 -117° 

L. 
146° 

Transits 
14 

Drift 
-24~3 

No. l is a dark preceding end of a prominent section of the SSTB. 

S. Temperate Current (S. edge STB, STeZ), System II 

Mark Limiting Dates Limiting L. L. Transits Drift 
Wp Jun. 24-Mar. 15 24°-232° 301° 124 -17~3 
We Jun. 24-Mar. 15 30 -237 307 128 -17.4 
Wf Jun. 24-Mar. 15 37 -242 314 115 -17.6 
We Jul. 21-Mar. 15 102 -249 353 79 -27.0 
Dp Aug. 23-0ct. l3 43 - 0 7 -25.3 

Dp Aug. 24-Nov. 6 70 - 8 27 -24.8 
Df Jun. 20-Aug. 12 141 -107 7 -18.9 
We Aug. 12-Dec. 5 146 - 31 10 -57.5 
Wp Aug. 24-Feb. 20 165 - 48 110 27 -19.5 
We Aug. 24-Feb. 20 171 - 54 116 41 -19.5 

Wf Aug. 24-Feb. 20 176 - 59 121 31 -19.5 
Df Jul. 19-Sep. 13 194 -156 31 -20.0 
Wp Jun. 28-Mar. 14 260 -106 179 41 -17.9 
We Jun. 28-Mar. 14 265 -111 184 67 -17.9 
Wf Jun. 28-Mar. 14 269 -115 189 37 -17.9 

De Jun. 28-Aug. 23 274 -237 7 -19.5 
Dp Jul. 13-Aug. 30 313 -268 5 -28.1 

Mean Rotation Period: 
Nos. 2, 3, 4, and 11: 

Period 
9:55:07 

Period 
9:55:17 
9:55:17 
9:55:17 
9:55:04 
9:55:06 

9:55:07 
9:55:15 
9:54:22 
9:55:14 
9:55:14 

9:55:14 
9:55:13 
9:55:16 
9:55:16 
9:55:16 

9:55:14 
9:55:02 
9:55:15 
9:55:04 

The three long enduring bright ovals of the STeZn were observed well during the 
apparition. However, they were somewhat difficult to observe under poor seeing con
ditions. Our old friends, the long enduring ovals, are shrinking in length again; 
and we wonder just how long we shall have these bright ovals to observe. To illus
trate their diminished size the table below gives their longitudinal lengths compared 
to the preceding apparition: 

1975-76 
1976-77 

DE 
14° 
10° 

FA 
15° 

80 

The following end of DE was in conjunction with the preceding end of the Red 
Spot on June 24 at 37°(II). The center of FA was in conjunction with the center of 
the RS on February 21 at 51°. 

Oval #2 continues to be observed well, and in the near future we may be able to 
classify this oval as a long-enduring oval. This apparition marks the fourth con-
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secutive apparition in which this object has been observed. Oval No. 2 was in con
junction with the center of the Red Spot on September 22 at 40°(II). Oval No. 2 was 
moving rapidly and was gaining on oval DE all apparition. By March 15, 1977 oval No. 
2 was only 10° following DE. 

Great Red Sj20t (STrZ), System II 

Mark Limitin9: Dates Limitin9: L. L. Transits Drift Period 
RSp Jun. 24-Apr. 9 37 6 -41° 350 143 +0?42 9:55:41 
RSc Jun. 24-Apr. 9 47 -51 45 155 +0.42 9:55:41 
RSf Jun. 24-Apr. 9 57 -61 55 129 +0.42 9:55:41 

Mean Rotation Period: 9:55:41 

The Great Red Spot generally was faded during the apparition. The southern por
tion was darker and was observed to be connected to the north edge of the South Temp
erate Belt. The northern portion was usually in the bright Hollow aspect, which was 
even brighter during the later part of the apparition. However, the complete "hol
low aspect" never replaced the "Red Spot aspect." Prior to August the Red Spot was 
darker than after August, when a minor SEB Disturbance occurred. During the early 
part of the apparition the Red Spot was accelerating and was drifting in the direc
tion of decreasing longitude prior to the SEB Disturbance with a period of 9:55:34. 

When FA was approaching the Red Spot the latter was pulled in the direction of 
increasing longitude with a period of 9:55:49 during mid-February. 

During the entire apparition the Red Spot had a mean length of 20°. Its length 
was 4° shorter than in early 1976. 

No. Mark 
1 We 
2 We 
3 We 
4 We 
5 We 

6 We 
7 We 
8 We 

SEB Current, (South edge SEBn, SEB Z), System II 
South Equatorial Belt Disturbance 

Limitin9: Dates Limitin9: L. L. Transits 
Aug. 12-Aug. 31 123°- 53° 6 
Aug. 12-Sep. 3 126 -126 8 
Sep. 6-0ct. 6 121 - 19 8 
Sep. 20-0ct. 16 111 - 60 21 
oct. 12-Nov. 4 113 - 62 11 

Nov. 7-Dec. 17 110- 7 770 17 
Nov. 14-Dec. 6 118 - 92 113 10 
Nov. 28-Dec. 15 326 -331 5 

Drift 
-116?7 

0.0 
-102.0 
-56.7 
-63.8 

-79.2 
-37.1 

+8.3 
Mean Rotation Period: 

Nos. 2 and 8: 

Period 
9:53:02 
9:55:41 
9:53:22 
9:54:23 
9:54:14 

9:53:53 
9:54:50 
9:55:52 
9:53:57 
9:55:47 

A bright oval was observed by Richmond Astronomical Society observers on July 19 
at l50°(II). During early August the RS was prominent in its southern region. On 
August 12, 1976 a bright oval was observed in the southern portion of the SEB Z. It 
was first observed by Randy Tatum at 125~5(II) and was confirmed on the same date by 
Richard Hull at 126~7(II). This was the initial confirmed eruption of an SEB Distur
bance, which, com12ared to the Disturbance of 1975, must be classified as a minor one. 
Activity was definitely not on the scale of the 1975 eruptions. 

Gary Sydnor observed the SEB Disturbance on August 14 near 145°(II). By Sept
ember 5 the Red Spot was still prominent, and retrograding SEBs spots of the SEB Dis
turbance were recorded by Randy Tatum until September 14. 

Nos. 1-7 in the table above are all located in the SEB Z and SEBn Branches of 
the Disturbance. All ovals except No. 2 were moving in the direction of decreasing 
longitude. No. 1 is the initial preceding oval of the preceding branch of the SEB 
Disturbance. No. 2 oval marks the following end of the South Equatorial Belt Distur
bance. Nos. 3-7 are ovals which were ejected from the vent source. The SEB Distur
bance of August 12 erupted within 4° of Source A. The longitude of the initial erup
tion was at l26°(II). 

No. 8 is an oval in the SEB z not associated with the SEB Disturbance. 
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No. 
1 

Mark 
De 

SEB 5 Current, South Equatorial Belt Disturbance 
Retrograding Branch, System II 

Limiting Dates 
Aug. 17-Sep. 1 

Limiting L. 
157°-219° 

L. Transits 
9 

Drift 
+124~0 

Period 
9:58:31 

The above object is the only retrograding SEBs dark spot which was sufficiently 
timed. 

No. 
1 
2 
3 
4 
5 

No. 
1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

ll 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 

Mark 
We 
Wp 
We 
Wf 
we 

Mark 
We 
De 
De 
We 
we 

De 
De 
Wp 
We 
De 

De 
De 
We 
De 
De 

Wp 
De 
De 
De 
We 

De 
We 
We 
We 
De 

De 
We 
Dp 
De 
Df 

We 
We 

South Equatorial Current, (N. edge SEBn, EZs), System I 

Limiting Dates 
Aug. 25-Nov. 21 
Aug. 14-Jan. 17 
Aug. 14-Jan. 17 
Aug. 14-Jan. 17 
Sep. 12-0ct. 19 

Limiting L. 
50°-100° 

181 -272 
187 -278 
193 -284 
318 -335 

L. 
98° 

241 
247 
253 

Transits 
19 
24 
37 
24 

9 

Drift 
+17~2 
+17.5 
+17.5 
+17.5 
+14.2 

Mean Rotation Period: 

North Equatorial Current, (South edge NEB, EZn), System I 
Normal Current 

Limiting Dates 
Aug. 18-0ct. 10 
Aug. 11-0ct. 10 
Oct. 30-Jan. 17 
Jun. 24-Jul. 17 
Aug. 4 -oct. 14 

Nov. 6 -Nov. 15 
Aug. 18-Sep. 22 
Jul. 8 -Aug. 18 
Jul. 17-Sep. 20 
Aug. 18-Sep. 20 

Jun. 22-Jul. 15 
Nov. 3 -Dec. 9 
Aug. 5 -Aug. 31 
Nov. l -Jan. 17 
Sep. 18-Dec. 31 

Jun. 16-Jun. 23 
Aug. 22-Sep. 14 
Oct. 12-Dec. 24 
Jan. l -Jan. 23 
Jun. 30-Sep. 14 

Jun. 30-Sep. 20 
Jun. 30-Aug. 1 
Jul. 30-Aug. 15 
Aug. 27-Sep. 20 
Oct. 10-Nov. 20 

Aug. 15-Dec. 24 
Jul. 5 -Sep. 14 
Jul. 5 -Sep. 26 
Jul. 5 -Mar. 26 
Aug. 4 -Sep. 26 

Aug. 27-Nov. 5 
Aug. 29-Sep. 20 

Limiting L. 
352°-358° 
356 - 10 
353 - 10 

7 - 10 
38 - 22 

34 - 32 
45 - 37 
61 - 51 
67 - 55 
73 - 69 

78 - 85 
77 - 85 

102 - 96 
115 -112 
159 -147 

218 -218 
217 -218 
224 -206 
211 -214 
252 -241 

264 -251 
272 -264 
285 -275 
290 -291 
275 -267 

305 -273 
332 -316 
336 -322 
344 -310 
342 -342 

34 7 -330 
311 -311 

L. 

80 

115 
152 

211 

268 

292 

327 

Transits 
27 
29 
30 
25 
30 

31 
32 
25 
27 
31 

5 
34 
24 
33 
44 

3 
29 
32 

4 
30 

38 
24 
24 

8 
27 

56 
33 
28 
83 
28 

30 
6 

Drift 
+3~3 
+7.0 
+6.5 
+3.8 
-6.7 

-6.7 
-6.7 
-7.1 
-5.5 
-3.6 

+8.8 
+6.7 
-6.7 
-1.2 
-3.4 

0.0 
+1. 3 
-7.5 
+4.3 
-4.4 

-7.2 
-7.3 
-6.7 
+1.3 
-5.7 

-7.3 
-6.7 
-5.0 
-3.9 
0.0 

-7.4 
0.0 

Period 
9:50:53 
9:50:54 
9:50:54 
9:50:54 
9:50:49 
9:50:53 

Period 
9:50:34 
9:50:39 
9:50:39 
9:50:35 
9:50:21 

9:50:21 
9:50:21 
9:50:20 
9:50:23 
9:50:25 

9:50:42 
9:50:39 
9:50:21 
9:50:28 
9:50:25 

9:50:30 
9:50:32 
9:50:20 
9:50:36 
9:50:24 

9:50:20 
9:50:20 
9:50:21 
9:50:32 
9:50:22 

9:50:20 
9:50:21 
9:50:23 
9:50:25 
9:50:30 

9:50:20 
9:50:30 ----Mean Rotation Period: 9:50:27 

The North Equatorial Current was very active during the 1976-77 apparition with 
much activity in the form of bright ovals and very dark prominent festoons. The 
long0st-lived object and the most prominent feature in the North Equatorial Current 
was a wide dark festoon first observed at 344°(I) on July 5 and last observed on 
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March 26, 1977 at 310°(!). No. 29 in the table above is the center of 
and No. 28 is the preceding end. 

No. 
-1-

2 
3 
4 
5 

6 
7 
8 
9 

10 

No. 
-1-

2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 

No. 
-1-

2 
3 
4 
5 

6 
7 
8 
9 

10 

~ 
We 
De 
We 
De 
De 

We 
Wf 
We 
We 
De 

Mark 
We 
De 
We 
We 
De 

De 
We 
We 
De 
We 

We 
We 
De 
We 
We 

De 
De 
We 
We 
We 

De 

Mark 
We 
De 
We 
We 
De 

De 
De 
De 
We 
De 

North Equatorial Current, (South edge NEB, EZ) , syst'!.!l'.:...l, 
Slow Current 

Limiting Dates 
Jul. lD-Aug. 11 
Jul. 1 -Jul. 17 
Sep. 9 -oct. 16 
Oct. 16-Dec. 7 
Aug. 3 -Sep. 26 

Jun. 8 -Jun. 25 
Jun. 25-Jul. 2 
Jun. 16-Jun. 23 
Oct. 12-Dec. 6 
Jan. 11-Mar. 14 

Limiting L. 
356°- 6° 

46 - 53 
162 -186 
177 -191 
165 -195 

181 -186 
195 -199 
225 -229 
244 -273 
254 -269 

~ ~~ 
6 
5 

30 
188° 31 

41 

5 

3 
262 27 

8 

+ 
+14.0 
+20.0 
+ 2 
+16~7 

+ 8. 
+20.0 
1·20.0 
+16.1 
+ 

Mean Rotation Pe.d(K~: 

North EqUatorial Current, (South edge NEB, EZ), Sz~~~-~. 

Limiting Dates 
Nov. 7 -Nov. 15 
Nov. 3 -Nov. 14 
Nov. 3 -Dec. 23 
Jul. 6 -oct. 11 
Aug. 3 -Sep. 4 

Aug. 30-0ct. 6 
Sep. 4 -Oct. 12 
Sep. 24-Nov. 7 
Aug. 12-Nov. 1 
Aug. 15-Sep. 11 

Sep. 7 -sep. 22 
Oct. 22-Dec. 24 
Nov. 4 -Feb. 14 
Aug. 29-Sep. 20 
Jun. 19-Jun. 29 

Jun. 19-Sep. 7 
Sep. 4 -Nov. 6 
Sep. 10-0ct. 10 
Jun. 19-Aug. 15 
Jul. 28-Sep. 5 

Jan. 8 -Feb. 11 

Fast Current 

Limiting L. 
45°- 41 6 

57 - 51 
71 - 41 

185 -101 
125 -115 

129 -112 
146 -116 
147 -136 
187 -121 
241 -205 

231 -225 
224 -197 
231 -200 
269 -260 
297 -294 

302 -266 
284 -252 
287 -266 
336 -289 
349 -325 

57 - 11 

L. 

sa• 

221 
227 

Mean 
(Nos. 4, 7, 9, 

5 
29 
30 
30 

29 
8 
8 

.35 
28 

4 
27 
36 
29 

3 

44 
17 

6 
30 
27 

6 

-15.0 

- 9.1 

-22.5 
-23~1 

- 9.3 
.. 24 
-1!(), 

-12.0 
-12.9 
- 9~ 
··12 .. 9 
w•lO ,,() 

-13.3 

-2LO 
-24~? 

-18.5 

-41.8 

North Tropical Current, (N. edge NEB, NTrZ) '~ SJ;:St!:_;!':_~I. 

Limiting Dates 
Jun. 19-Sep. 4 
Jan. 23-Feb. 11 
Jun. 30-Sep. 13 
Dec. 4 -Feb. 5 
Dec. 18-Mar. 13 

Nov. 7 -Mar. 12 
Nov. 18-Jan. 2 
Nov. 13-Feb. 28 
Aug. 15-oct. 10 
Nov. 27-Dec. 31 

Current A 

Limiting L. 
9 6 -345 6 

57 - 55 
201 -149 
134 -115 
136 -112 

187 -125 
215 -199 
243 -177 
281 -242 
317 -301 

159 

181° 
215 
239 

Transits -·-,--
4 

19 
31 
42 

42 
8 

40 
6 

14 

-20.8 
- ;1.0 

-1C8 
~"10,.7 

.... J::L3 
-20.5 
-14.5 

Mean Rotation Period: 



North Tro.12ica1 Current, (N. ed2e NEB, NTrZ), sxstem II 
Current B 

No. Mark Limiting Dates Limitin2 L. L. Transits Drift Period 
-1- Wp Jul. 10-Sep. 5 241°-169° 7 -37~9 9:54:49 

2 Wf Jul. 10-Sep. 25 261 -179 8 -31.5 9:54:58 
3 De Dec. 2 -Dec. 20 220 -207 6 -21.7 9:55:11 
4 De Aug. 30-0ct. 10 282 -250 16 -22.9 9:55:09 
5 De Aug. 18-Sep. 11 311 -290 6 -26.3 9:55:05 

Mean Rotation Period: 9:55:08 
(Nos. 1 and 2): 9:54:54 

North Tem12erate Current, (S. edge NTB, NTeZ), sxstem II 
Current A 

No. Mark Limitin2 Dates Limitin2 L. L. Transits Drift Period 
-1- De Jul. 6 -Aug. 18 15 6 - 5° 5 - 7~1 9:55:31 

2 De Nov. 24-Dec. 25 19 - 22 5 + 2.7 9:55:44 
3 We Jul. 18-Sep. 22 5 - 56 34 +23.2 9:56:12 
4 Dp Jul. 30-Sep. 12 42 - 67 6 +17.9 9:56:05 
5 Dp Nov. 25-Feb. 3 247 -259 31 + 5.2 9:55:48 

6 De Nov. 27-Mar. 8 253 -289 36 +10.6 9:55:55 
7 Df Nov. 27-Dec. 21 263 -267 6 + 5.0 9:55:47 
8 We Jan. 5 -Jan. 12 303 -304 3 + 5.0 9:55:47 
9 De Jan. 17-Mar. 2 315 -339 7 +16.0 9:56:03 

10 We Aug. 30-Sep. 14 316 -322 5 +12.0 9:55:57 

11 De Jul. 15-Sep. 9 325 -320 11 - 2.6 9:55:37 
Mean Rotation Period: 9:55:46 

(Nos. 3, 4, and 9): 9:56:07 

North North Temperate Current, (NNTB, NNTeZ), S;:tstem II 
Current A 

No. Mark Limiting Dates Limitin2 L. L. Transits Drift Period 
-1- Dp Oct. 22-Dec. 6 352 6 -357° 00 27 + 3~3 9:55:45 

2 Df Sep. 24-Dec. 6 8 - 12 15 21 + 1.7 9:55:43 
3 We Feb. 8 -Feb. 20 52 - 52 4 0.0 9:55:41 

Mean Rotation Period: 9:55:43 

In closing this quantitative report on rotation periods in 1976-77 I would like 
to relay a special thanks to a number of observers, first to Randy Tatum of the R.A.S. 
who contributed 1142 transits--a wonderful individual record! Thanks also go to Rich
ard Hull and the other active observing members of the R.A.S. Jupiter Section. Thank 
you also to Clay Sherrod and his report summarizing work done at Little Rock, Ark. 
Also, ·to Stephen O'Meara a thank you for observations performed at Harvard College 
Observatory. A very special thank you to the wonderful group contribution from our 
fine colleagues in Japan. Their efforts alone were 1627 transits! This total along 
with Tatum's enabled the A.L.P.O. Jupiter Section to have a large base of 4370 trans
its, one of the best contributions in recent years. Thanks to all who contributed in 
1976-77. 

A Special Note. Observations from Japan were also received for the 1975-76 ap
parition after the report had already been published in the J.A.L.P.O. We regret 
that this material could not have been included in our report. However, the material 
has been incorporated into the A.L.P.O. Jupiter Section Files. We thank our friends 
in Japan for these data. The 1976-77 apparition marked the third consecutive appari
tion in which they have contributed a large number of excellent and valuable transits. 
The new summarized totals for the 1975-76 apparition now include from Japan 42 observ
ers who contributed 2994 transits! The new totals for 1975-76 read: contributed to 
the A.L.P.O. Jupiter Section 5551 transits from 66 observers, of which 4261 were 
usable. 

Foreword .e::t_ Editor: ~ Special Appeal 

The attention of our readers is directed to the following article about the 
Jupiter Voyager by Dr. Peter Muller. Readers are strongly urged to write Dr. Muller 
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and to participate in this special project, with the opportunity to add significantly 
to fundamental knowledge about Jupiter and its meteorology. Some haste may be needed 
since it appears unlikely that this issue will reach many subscribers before the 
middle of November, 1978. An association of amateur observers, such as the A.L.P.O., 
should certainly make every effort to contribute to a large-scale, cooperative, inter
national effort like the IJVTOP (see next title). Invitations are being extended by 
Dr. Muller to individuals and amateur astronomical societies in 30 different count
ries; and several positive replies had already arrived by September 15, 1978. The 
Editor would like to thank each qualified Jupiter observer in our membership who will 
take part in this unusual--perhaps indeed almost unique--and most meritorious project. 

INTERNATIONAL JUPITER VOYAGER TELESCOPE OBSERVATIONS PROGRAM (IJVTOP) 

By: Peter Muller, Laboratory for Planetary Atmospheres 

We would like to invite amateur astronomers to join in an international observa
tional program organised by the Meudon Observatory Planetary Group (Director Prof. A. 
Dollfus) and the Laboratory for Planetary Atmospheres (Group Leader Dr. G. Hunt), 
commencing in December, 1978, to contribute photographs, drawings, central meridian 
transits, and lifetime histories of features in the Jovian atmosphere. These will 
help to contribute significantly to the analysis of Jupiter images taken by the two 
Voyager spacecraft and to provide essential information required for the analysis of 
the meteorology of the Jovian atmosphere. Each observer will be provided with infor
mation, at the beginning of each month, on the U.T. times corresponding to Voyager 
imaging sequences as well as standardized forms to list the details of each observa
tion. At the end of each month, each observer will be asked to send all original 
negatives, drawings, transit times, and lifetime histories to Dr. R. Servojean, "IJV
TOP", Observatoire de Paris, Section d'Astrophysique, 92190 Meudon, France. Dr. 
Servojean is the Curator of the International Astronomical Union Planetary Photographs 
Centre. All the information will then be copied and returned to each observer. The 
list of observations will be merged into a data base along with some digitized photo
graphs, and this information will be used at the Voyager Mission Headquarters to help 
analyze and interpret the Voyager images of Jupiter. 

Please send your name and address to get a detailed set of notes outlining the 
program and an example of the proposed standardized form, along with any suggestions 
and comments to: 

Peter Muller, 
11 IJVTOP", 
Laboratory for Planetary Atmospheres, 
University College London, 
Gower Street, 
London WClE 6BT, England 

Foreword by Editor. The friends of A.L.P.O. member Don Machholz were thrilled 
by his discovery of a new comet in September, 1978. In the next article he describes 
his discovery in his own words. A few readers may already have seen much the same 
account elsewhere. Even so, we would like to share the discoverer's enthusiasm in 
this refreshing discussion of his trials, problems, disappointments, and ultimate 
crowning achievement. Out hearty congratulations, Don Machholz! In truth, we wonder 
whether any other intending comet discoverer ever has had the patience, the persever
ance, and the endurance to observe for 1700 hours before finding his first comet. 
Comet Machholz was thus an overdue reward for a most deserving amateur observer--and 
the amateur observer is the reason for the existence of the A.L.P.O. and this journal. 

THE DISCOVERY OF COMET MACHHOLZ (1978L) 

By: Don Machholz 

My alarm clock went off at 1:00 A.M. on the morning of Tuesday, Sept. 12, 1978, 
awaking me from my 3~ hours of sleep. The sky was clear, and it was time for comet
hunting. I quickly got dressed, drove the 17 miles to the 3300-ft. level of Lorna 
Prieta in the Santa Cruz Mountains, and set up the telescope. Lorna Prieta, a 3800-
ft. mountain, is a thirty-minute drive from my home in Los Gatos, Calif. I set up 
and observe from a wide section of the dirt road, from where I have low horizons and 
fairly dark skies. 
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teJescorce I use is mostly home-made. I bought the optics and some of the 
ha::dJ,qare; the rest of it I designed and assembled myself. It serves its purpose very 

sets up in under ten minutes. It's a ten-inch, F/3.8 reflector system; 
>~hich r have improved upon, gives me 36X, a field of view of 2~4, and 

pupil of a mm. (my eye measures up to 9 mm. across). I began using this 
c:E.·kscope in Oct., 1975, after using a 4\r-inch, F/5 reflector for my first 200 hours 

"'~'r::et-lmnt.ing. Earlier this year, while my ten-inch mirror was being coated, I 
!':.·Jilin p:cessed the sw-aller telescope into service. 

was quite windy on Lorna Prieta that morning. I estimated gusts up to 40 mph, 
the n~rning it blew my clipboard partway across the road. But I've 

to b;;:·ave cold temperatures and strong winds, and heavy dew, and fatigue, and 
comet-hu.ntir;g has to offer, so at 2:10A.M., on the morning of Sept. 

began Comet-Hunting Session Number 691. 

went. out there that morning expecting to find a comet. For all of those pre
observing sessions, I went out expecting to find a comet. I would not 
if J did not think there was a chance of finding a comet. This does not 

that I a.m disappointed when I don't find a comet. I see success in comet-hunt-
something other than finding a comet--many times there is no discoverable 

up there when I am sweeping. I do not fail by not finding one when there is 
w:me be found. My greater failings have been to miss a comet later discovered 

clone th3-t a few times), not seeing everything (such as galaxies and clusters) 
lec1st stellar magui tude 10. 5, or, worse yet, sleeping-in when the sky is 

is not up. I view these things as my failings, and I work hard 

.'\!; r be~; an Session #691, I had 1697.5 hours of comet-hunting. I began my sys
se,~rch for a comet on Jan. 1, 1975, after giving some 25 "uncounted" hours, 
study, into comet-h1.l.t1ting-all to prepare myself for this exciting field. I 

<nsrage 4&0 hmus of eye-to-eyepiece sweeping a year, which is, by far, more than 
""Y other Atnerican Comet-Hunter. The main reasons for this total are the weath

lack of any other branch of astronomy for me. Here in this part of Calif-
'''" have been averaging about 120 cloudy nights a year. This leaves 245 
but of them are tnoonlit. There remain 185, or so, clear, moonless nights. 

about 185 mornings or evenings a year. Because more comets are found 
sky, I spend two-thirds of my comet-hunting time after midnight. 

helv keep track of what I've swept, and what I still have to sweep, I have 
d.Jvided the sky into 68 sections, each taking 25 to 45 minutes to sweep. Each month 

hides a few sections, but I still manage to cover 60-65 sections per month-
tbe whole observable sky. The only area I never cover is a 300 sq. degree 

Coma Be:r·;onices, where faint galaxies are numerous. 

I became involved in comet-hunting, I was working in other branches of 
My sister got me interested in meteors when I was about 8; I received my 

telescope at 13; and some 3 years later I replaced my 2" refractor with a 6", 
Criterion Reflector. With it, in my first year, I observed all the Messier ob

jec;t;,; from my back yard in Concord, California. I then went into astrophotography 
hil.7e had a couple dozen of my photos published in some of the smaller astronomy 

'""'ti"'"ines, most of which have since gone out of business. In late 1974 I realized 
•t;at [ crxc:ld discover a comet if I stuck to it long enough. I heard that 300 hours 

H;dr:ch.ing should be expected before finding a comet; and I needed a program of 
&or:: to keep me observing, so I took up comet-hunting. 

12, 1978, I covered two polar 
c:over·ed only t"'O weeks before. 

and began sweeping Area 
a faint patch of diffuse light, 

areas, and one southern area--all of 
After 2~ hours, at 5:10A.M., I swung the 
#60. After about 5 sweeps of the area, 
about two degrees SSW of the star Sirius. 

I knew this area rather well, and I knew there was supposed to 
in this area. But I have taught myself to: 1) not to get excited, I had 

work to do on this object, and 2) to try all I can to prove this suspect 
;<o;r,ething other than a comet. 

check' star charts. I keep the Plese Field Edition next to me. I check
#XUJ:, and saw only nebula 2283 here. I checked through the telescope, and 
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2283 was supposed to be slightly east of where this object was, so it wasn't that 
nebula. 

Second check: 
ever see. I keep 
So far, so good. 

catalogue. My Revised NGC Catalogue would list anything I would 
it in the car; I looked up the position--nothing is listed there. 

Third check: higher power. Under 100 power the object still did not resolve; 
it was looking more promising all along. 

Fourth check: motion. A comet will appear to move against the stars within an 
hour or so. So I drew three sketches of the area. 

Fifth check: glare from Sirius. As I moved the tube, the object moved with the 
stars; hence, it was not glare. I even rotated the tube. 

At that point I got excited and started jumping around. 

However, the sky brightened before I could detect motion. I went home, measured 
the exact position, and later that day reported the position to the Smithsonian Astro
physical Observatory, via telegram. I called it a "possible comet"; I wanted to con
firm it myself. 

On Wednesday, Sept. 13, I got up at 2:00A.M., went up to the mountain, and 
calmly did one hour of comet-hunting, waiting for the comet to rise. Shortly after 
4:00, I turned to the area, and could not find the comet in the previous day's posi
tion. Instead, it was nearly a degree farther south. It had moved! It was a comet! 

I rushed home and both telegramed. and then called, the Smithsonian. Dr. Brian 
Marsden said that no other reports of this object had been received, and it still had 
to be confirmed by a professional Observatory. That was up to him to do. 

It was an exciting day at work. Work is usually exciting anyway. I work in an 
optical lab, making lenses for eyeglasses; and we have a pretty good time at it. At 
work we also have a Telex machine, connected with the Smithsonian. On Wednesday I 
kept an eye on that for possible confirmation reports. None arrived. 

I wondered quite a bit about this eleventh-magnitude object. If it were moving 
southward, why hadn't anyone in the Northern Hemisphere observed it yet? Addition
ally, it appeared to be moving away from the Sun. Had it remained un-discovered, yet 
visible, for these few months? 

On Wednesday evening, I made quite a few phone calls. I had discovered a comet; 
and even if it was still unofficial, it was as good as official. I heard a lot of 
excited people on the other end of the telephone line. I also called Edgar Everhart, 
near Denver, Colorado. He is a good friend of mine, and a comet-hunter, having dis
covered two comets in the 1960's. I asked if he could observe the comet for confirm
ation of some sort, and he happily agreed. 

The next morning, two members of the San Jose Astronomical Association, Gerry 
Rattley and John Rhodes, met me up at the observing site and saw the comet too. It 
was still moving south, and near magnitude 10.7. 

Shortly after getting home from observing the comet on Thursday, Sept. 14, I 
received a phone call from Brian Marsden, the Director of the Smithsonian Observatory. 
"The comet has been confirmed", he said, "It is now known as Comet Machholz 197BL." 

Now that was exciting! 

What happened during the next few days was quite an ordeal, of sorts, yet also 
the type of experience which I wish everyone could go through. Penny Pinschmidt and 
Ed Schell, both also from the S.J.A.A., did a very good job of handling the public
ity. All day, at work, I was receiving telephone interviews; and when I got home, 
the pace picked up. About 8:00 P.M. I received a call from a T.V. station--they 
wanted to do a live broadcast for the 11:00 P.M. News, and the Camera Van was already 
on their way out. At 9:30 they arrived at my house; we went up to the mountain, and 
did a minute or two of live interview over one of San Francisco's largest T.V. sta-
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tions. They also did some taping for playback the next night. Additionally, another 
T.V. station interviewed me the next night, taped, for the 11:00 News on their sta
tion. The newspapers and radio stations were keeping me busy too. The Associated 
Press called me at work, and then sent the story to all their news outlets. An area 
newspaper is doing an in-depth article on my comet-hunting too. Radio station KNX 
in Los Angeles interviewed me, as did WEAL from Baltimore. And at 4:30A.M., Charles 
Osgood from C.B.S. called and interviewed me for his "First Line" report, heard all 
over the United States. 

And yet, I know that all this is short-lived. In another week, most people will 
be saying: "Comet What?" But that's all right with me: I didn't do this for the 
publicity, or for the money. Speaking of money, my comet-hunting has costs; I use 2~ 
gallons of gas each time I go to the mountain to observe; for 180 trips a year, that's 
over $300, not to mention the 6,300 miles of driving each year for my comet-hunting. 

I am presently planning on continuing my comet-hunting, but I'm not sure if I 
will continue at the old rate. I must say, though, it has been a challenge; and it 
has been wonderful to be able to be involved in God's handiwork in this way. 

As I write, one week after the comet was confirmed, Comet Machholz is getting 
farther and farther from the Sun. It was at perihelion at 1.776 A.U. on Aug. 13.7, 
1978. It is in a retrograde orbit, and for the next week or so it will be getting 
slightly closer to the Earth. In about a week it will slip below my southern hori
zon, never to be seen by me again. What is there rising for us over other horizons, 
in the heavens around us? Only time will tell. 

SOME OBSERVED VISUAL TELESCOPIC METEOR RATES -- --- --- ---
In the course of his 1700 hours of searching for a comet which culminated in the 

discovery of Comet Machholz (see pages 161-164), Mr. Don Maccholz, 34 B Fillmer Ave., 
Los Gatos, Calif. 95030 recorded the telescopic meteors which crossed his field of 
view. His results for 1975 were reported in Journal A.L.P.O., Vol. 26, Nos. 9-10, 
pg. 215, 1977; and those for 1976 appeared in Journal A.L.P.O., Vol. 26, Nos. 7-8, 
pg. 171, 1977. His results for 1977 were as follows: 

Morning Evening 

Month Hours Meteors Rate Hours Meteors Rate 

January 30.00 79 2.63 12.25 13 1.06 
February 24.25 53 2.19 13.50 12 0.89 
March 28.50 87 3.05 10.75 17 1.58 
April 28.75 59 2.05 10.50 l3 1.24 
May 32.75 64 1.95 9.75 12 l. 23 

June 37.50 97 2.59 9.75 9 0.92 
July 44.00 152 3.45 11.25 16 1.42 
August 34.00 124 3.65 11.75 24 2.04 
September 31.00 103 3.32 14.00 15 1.07 
October 20.25 61 3.01 15.00 25 1.67 

November 19.50 41 2.10 17.50 24 l. 37 
December 16.00 52 3.25 21.50 26 1.21 

Total 346.50 972 2.81 157.50 206 1.31 

Observations were made with a 10.0-inch(25.4-cm.) f/3.8 reflector at 36x, giving 
a field 2.4 degrees in diameter. The place of observation was Lorna Prieta in the 
Santa Cruz Mountains of California, 3300 feet above sea level. 

The observer also recorded artificial satellites which crossed his field and 
found, in 1977, a rate of 1.09 satellites per hour for his morning observations and 
1.21 for his evening observations. It would be interesting if someone could estimate 
how many artificial satelli~es should have been recorded with the instrument employ
ed. 

164 



Finally, Mr. Machholz has communicated a broken-line graph of observed visual 
stellar magnitudes of 1021 telescopic meteors recorded in March-December, 1977. Ap
proximate values read from the graph are given below: 

Magnitude No. Meteors Magnitude No. Meteors 

-1 2 7 255 
0 1 8 230 
1 3 9 150 
2 5 10 110 
3 25 11 40 

4 28 12 3 
5 55 13 1 
6 107 14 1 

The decline in numbers beyond the seventh magnitude is presumably an observa
tional effect; coverage was less complete for the dimmer meteors. The observed mag
nitudes of meteors are also affected by atmospheric extinction and by the greater dis
tances from the observer of meteors seen at low angular elevations. These correc
tions become large near the horizon, but their proper application would require know
ing the angular elevation of each meteor observed. 

These meteor rates should possess unusual interest because of the long periods 
of systematic observation in a clear and moonless sky on which they are based. 

NEW BOOKS RECEIVED --- -----

By: J. Russell Smith, David M. Fliss, 
Bruce M. Frank, and Alain Porter 

Focus on the Stars, edited by 
Company, Inc., 347 Madison Avenue, 
1978). 291 pages. Price $14.00. 

H. Messel and S. T. Butler. Crane, Russak and 
New York, N. Y. 10017. 1976 (publication date 
Notes by Mr. Smith. 

This is an interesting book composed of a number of lectures given for high 
school students at the University of Sidney, Australia. The seven contributors (lec
turers) are outstanding astronomers. Topics discussed are: Probing Our Galaxy, The 
Sun, Mars--The View from Mariner 9, A New Look at the Stars, Molecules in Space-
Galactochernistry, The Evolution of the Universe, and The Radio Search for Intelligent 
Extraterrestrial Life. 

In the writer's opinion this book is sufficiently advanced for college students 
of physics and astronomy as well as for the amateur astronomer. 

The writer also feels that the price of the book will probably prevent the wide 
distribution which this work deserves. 

* * * * * * * * * * * * * * * 

The Collapsing Universe, by Isaac Asimov. Walker and Co., 720 Fifth Avenue, New 
York, N. Y. 10019. 1977. 204 pages. Price $8.95. Notes by Mr. Smith. 

If you are interested in the physics of the universe, this book is for you. The 
well-known author is one who is able to take difficult topics and explain them in 
simple terms. He leads one through an explanation of Particles and Forces in Chapter 
1, and he continues with the following chapters: The Planets, Compressed Matter, 
White Dwarfs, Exploding Matter, Neutron Stars, Black Holes, and Endings and Begin
nings. The Appendix includes Exponential Numbers, the Metric System, and Temperature 
Scales; and this list is followed by a suitable Index. 

* * * * * * * * * * * * * * * 

Soviet Science, by Zhores A. Medvedev. W. W. Norton and Company, New York, N.Y. 
1978. 288 pages. Price $10.95. Notes by Mr. Smith 
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The author, who was for many years a prominent Soviet scientist, has given the 
reader a vivid picture of science in the Soviet Union from the persecutions to the 
Atomic Age. He also mentions the immediate changes for the better after Khrushchev's 
fall in the middle 1960's. In the 1970's detente came about by means of a feeling of 
military equality between the USSR and the West. The idea of coexistence was to make 
Russia a more modern country. During this period over half of the research in phys
ics and technology was related to the military. The author's prediction is that 
science in the USSR will continue to forge ahead. 

* * * * * * * * * * * * * * * 
Cosmic Dust, edited by J. A. M. McDo11nell. John Wiley and Sons, Inc., 605 Third 

Avenue, New York, N. Y. 10016. 1978. 693 pages. Price $67.00. Notes by Mr. 
Fliss. 

This valuable, well written, and up-to-date reference book contains the follow
ing chapters: Comets, Zodiacal Light as an Indicator of Interplanetary Dust, Meteors, 
Interstellar Dust, Microparticle Studies by Sampling Techniques, Microparticle Stud
ies by Space Instrumentation, Lunar and Planetary Impact Erosion, Particle Dynamics, 
and Laboratory Simulation. 

This is a college level book with appropriately interspersed formulas, but they 
can be read around without loss of understanding. Beginners will find a good number 
of sections understandable in the less mathematical chapters. The book is well illu
strated and contains an extensive bibliography after each chapter. 

* * * * * * * * * * * * * * * 

Collected Papers of Sir Harold Jeffreys On Geophysics and Other Sciences: Vol
ume 6, by Sir Harold Jeffreys and Bertha Swirles (Lady Jeffreys), Gordon and Breach, 
New York, N. Y., 1977. 622 pages. Price: $70.00. Notes by Mr. Frank. 

This final volume in a six-volume series contains Sir Harold Jeffreys' principal 
writings about such diverse scientific fields as mathematics, botany, and psychology. 
Sir Harold was far from a pure theoretician, as evidenced by the subject matter of 
his papers contained in this volume. His interests ranged from studying the free os
cillations of water in an elliptical pond to a psychological interpretation of Henrik 
Ibsen's play, Peer Gynt. 

Despite the price and the lack of astronomy articles, anyone interested in the 
speculations of one of the foremost scientists of the Twentieth Century should enjoy 
reading this compendium of his papers. 

* * * * * * * * * * * * * * * 

A Perspective of Physics, edited by Sir Rudolf Peierls. Gordon and Breach Sci
ence Publishers, One Park Avenue, New York, N. Y. 10016. 1977. 243 pages, price 
$30.00. Notes by Mr. Porter. 

Comments on Modern Physics is a series of journals which publish short review 
papers on current research topics, and this book is a collection of~representative 
articles from the 1976 issues. It is divided into five sections of four to eight 
papers each: Nuclear and Particle Physics, Solid State Physics, Astrophysics, Atom
ic and Molecular Physics, and Plasma Physics and Controlled Fusion. The astrophys
ics section has articles on close binaries, galaxy formation, and the recently dis
covered X-ray bursters, among others. The whole is preceded by the Editor's twenty
five page introduction. The papers are carefully referenced. 

The book is to be the first of an annual series. It is addressed to those with 
a strong background in some part or parts of physics who want to keep current or to 
review subjects outside their specialty. To people in this position who can afford 
it, the book is highly recommended. 

BOOK REVIEWS ---- -------

The Solar Planets, by v. A. Firsoff. Crane, Russak, and Company, 347 Madison 
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Avenue, New York, N. Y. 10017. 1977. 184 pages. Price $10.95. 

Reviewed by Tom Arnold 

Man's knowledge of the Solar System has increased greatly in the past 10 years. 
Until now, the wealth of data has been buried in technical papers and advanced arti
cles. The general public has gleaned little as a result. Perhaps V. A. Firsoff's 
book will begin to bridge some of the ever-increasing gap. 

In a lucid and forthright style, the author delivers ample background material 
for the casual reader to gain at least a rudimentary understanding of complex proc
esses such as the creation of the Solar System and the evolution of star clusters. 
He ably points out the possibility of vast planetary systems and the life that may 
have evolved there. His lack of "Earth chauvinism" is indeed a breath of fresh air 
when he states: "There is no reason to believe that life could not develop on other 
chemical lines", and he goes on to explain how life developed on the Earth. 

Very few general texts on the Solar System or astronomy deal with the Moon in 
such detail as to discuss thalossoids ("little seas"), grabens, and bulwark plains. 
These terms are familiar to the geologist but uncommon among astronomers. Again the 
author's explanation and pending discussion are fluid and fact-filled. 

Of all the planets known to the Greeks, Mercury has been the greatest mystery. 
Mariner 10 pictured for us a bleak and barren world seared by the relentless heat of 
the Sun. Firsoff paints a vivid picture both verbally and pictorially with actual 
photos taken by Mariner 10. 

His treatment of Venus is much the same as of Mercury, dispelling old myths like 
the one dealing with the clouds of Venus being so thick that no light can reach the 
surface. He discusses the planet's high temperature and high atmospheric pressure. 
In closing the chapter, he asks the question whether or not the atmosphere of Venus 
may support some form of life. This is a thought-provoking question indeed! 

Mars, long a planet of mystery, is dealt with in terms of all the Mariner flybys, 
orbiters, and Viking Landers. He points out that the planet's sky is blue, and the 
high wind of a Martian dust storm will hardly disturb your hair-do. 

The final chapters deal with Jupiter and the outer planets, and they are equally 
readable and well documented. 

The Solar Planets is a book for the layman, student, or amateur astronomer. Its 
straightforward style and very good documentation make it excellent reading for the 
individual who wants to know some of the latest facts about our solar home without 
sifting through mountains of technical papers. 

* * * * * * * * * * * * * * * 

Experiments in Astronomy for Amateurs, by Richard Knox. St. Martin's Press, 
Inc., 175 Fifth Ave., New York, N. Y. 10010. 1976. 209 pages. Price $8.95. 

Reviewed by Jose Olivarez, Wichita Omnisphere 

Author Richard Knox must have had the amateur scientist or the high school stu
dent in search of a science project in mind when he chose the interesting astronomi
cal projects in this book. Of course, amateur astronomers will find it interesting 
too, although their interest lies more in telescopic observation and astronomical 
photography. Although the title of this book specifies that these are experiments in 
astronomy, it is not "modern" astronomy that is pursued, but the astronomy which can 
be done with the ingenious navigational instruments of the past. Indeed, the author 
has collected many of the seemingly complicated devices that served the early astron
omers so well--sundials, quadrants, nocturnals, cross staff, and astrolabe. What's 
more, complete instructions on the construction of these instruments, including clear 
line drawings, are given together with experiments that the reader may perform with 
his finished instrument. To make the book more interesting, exercises based on the 
proposed experiments are given at the end of each chapter. 

The chapters which interested this reviewer the most, in this clear and well-
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illustrated book, were Chapters 2, 3, and 6. 

Chapter 2, titled "Time by the Sun", describes solar time, and the effects be
hind the equation of time. It adequately covers the basic principles of construction 
and use behind the horizontal and analemmatic dials. Particularly noteworthy in this 
chapter is the inclusion of an exotic Capuchin Dial which measures time from the 
Sun's altitude; and the details on how to use your hands as approximate horizontal 
sundials. 

Chapter 3, titled "Time by the Stars", explains the principal elements of the 
celestial sphere, the calculation of sidereal time, and a method of estimating the 
mean time by using Polaris and Beta Cassiopeiae. Instructions on the construction 
and use of a nocturnal are also given. The author describes the star nocturnal as 
"a useful little gadget that can be used to tell mean and sidereal time with surpris
ing accuracy". The nocturnal basically works by using Polaris and the two pointer 
stars of the Big Dipper, but any other stars. of known right ascension near the celes
tial pole will do. 

Chapter 6, "Measuring the Sky", delves into celestial angular measurement by the 
use of a trio of ancient navigational devices. These are the cross staff, the quad
rant, and the astrolabe. Most noteworthy are the 14 pages the author has allowed to 
the venerable astrolabe, outlining its design, construction, and use. The astrolabe 
was used for navigation until relatively recent times. It fulfills many of the func
tions of a celestial globe with its main limitation being that it is only suitable 
for the latitude for which it is made. 

The only flaw in this beautiful little book occurs in Chapter 4, titled "Stars 
and Constellations". The star charts in this section are badly marred by the omis
sion of constellation and star names. To the uninitiated, the star charts undoubt
edly look like a scattering of dots inside a frame. The author contends that star 
and constellation names only serve to confuse the star patterns! Thus, the reader 
must laboriously identify the stars in the charts from positions given in the text. 

The other chapters in this book will be very appealing to geometry buffs. Chap
ter 5, titled "Models of the Celestial Sphere", discusses the construction and use of 
a celestial 9lobe. Chapters 8 and 9 get into the heavier use of geometry and trigo
nometry in their dealings with general planet positions, planet orbits, and eclipse 
prediction. Also, in keeping with his purpose of providing his readers with calculat
ing and measuring devices, the author provides plan layouts for a planet position 
calculator and a lunar position calculator. 

Richard Knox's Experiments in Astronomy for Amateurs is an informative little 
book on the construction and use of the ancient navigational devices, and this re
viewer heartily recommends it to anyone interested in astronomical projects using the 
charming astronomical tools of the past. 

* * * * * * * * * * * * * * * 
La Photographie Astronomique D'Amateur, by P. Bourge, J. Dragesco, andY. Darg

ery. Edited by Paul Mantel. 1977. 143 pages. Price $10.47 (44 Francs). Paper
cover a~d illustrated with many excellent photographs. Publications Paul Mantel, 189 
Rue St. Jaques, 75005 Paris, France. In French. 

Reviewed by Arnaud Debuchy 

In this bock P. Bourge, an eminent French amateur astronomer, J. Dragesco, then 
a professor at the university of Clermont-Ferrand, andY. Dargery describe different 
astrophotographic techniques. These range from simple procedures with only a normal 
single lens reflex camera to the most elaborate technique, which requires the use· of 
a Schmidt camera to a cold camera. All kinds of astrophotography are described, and 
the text is accompanied by a great many drawings and good black and white as well as 
color photographs. One finds answers to basic photographic problems of the astrono
mer--high resolution planetary photographs, solar, stellar, and cometary photographs. 

The book also contains ideas for different home-made instruments such as the co
ronagraph, solar refractor-reflector, a simple spectroscope, and small equatorial 
mountings. At the end of the book one finds diagrams about filters, films, and dev
elopment. The authors also speak very clearly about some interesting techniques such 
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as trichrome processing, hypersensitization, etc. 

In short, it appears that here is an excellent and interesting book for begin
ners who can read French. 

* * * * * * * * * * r * * * * 

Mars and Its Satellites: A Detailed Commentary ~ the Nomenclature, by Jlirgen 
Blunc~Exposition Press, Inc. Hicksville, N. Y. 1977. 200 pages. Price $10.00. 

Reviewed by C. F. Capen, A.L.P.O. Mars Recorder 

In the introduction, Dr. Blunck discusses the history and evolution of the Mart
ian place-names used to identify the light and dark albedo features on the wide vari
ety of Mars charts drafted by the classical astronomers cf the 19th Century. The 
complex Schiaparellian nomenclature scheme, which scientists use today, is most in
terestingly explained. Mars and Its Satellites is divided into 30 short chapters, 
each corresponding to a map section-of the U.S.G.S. Atlas of Mars. The place-names 
adopted by the IAU in 1958 and the more recent ones are herein described. Martian 
craters of 100 km or larger in diameter have been named after deceased people who had 
made a study of the Red Planet. Dr. Blunck gives a short and interesting biography 
of each person so honored. As a practical observer of Mars, this reviewer finds the 
mechanical format of this main section of the book confusing because it is difficult 
to locate and relate many of the albedo features to the maps of Mars. The reader 
could get lost on Barsoom, since the areographical positions are not given with the 
feature names. A locator map of quadrangles and an alphabetical index of names are 
hidden at the back of the book (which helps if a marker is used) and give the albedo 
features' positions and the chapter numbers where they can be found. Unfortunately, 
the areographic positions quoted are not necessarily those intended by the originat
ing astronomers. Of course, the location of Martian features is a lifework, of in
terest to only a few observational astronomers today. 

Dr. Blunck's expertise in ancient history, mythology, and ancient languages is 
apparent throughout the book. He succeeds in most cases in tracing the etymologies 
of the place-names. Many ancient geographical names have more than one origin, while 
others, if traced back far enough, become obscure. Dr. Blunck, a renowned historian, 
usually gives the straight historic origin of a place-name, which is not necessarily 
the geographical origin intended by the classical astronomers Schiaparelli, Antoniadi, 
Lowell, etc. 

Following the main section is a brief, but adequate, gazetteer and nomenclature 
of the two Martian satellites and their charts up to the publication date of 1977. 
These data were uniquely obtained by USA orbiting spacecraft. Appendix 1 lists rare
ly used surface area designations employed by classical and modern observers of Mars 
from many countries. Appendix 2 lists pre-Schiaparellian feature names used on old 
charts of Mars. Following it is a most interesting, useful, and rather complete list 
of Mars charts and globes, their makers, and where they can be found. There is no 
reference list; instead, references are presented at the bottom of each page, as is 
customary with historic works. 

Mars and Its Satellites: A Detailed Commentary on the Nomenclature is the most 
complete listi~of Martian place-names published anywhe~ A shorter and more "down
to-Mars" title would have been appropriate. The publisher printed this 6 x 9-inch 
book on a cheap, yellowish stock paper which does not readily reproduce with clarity 
the several old and new charts of Mars so carefully selected by the author. This 
book will not be of as much use to the planetologist or to the observer of Mars as it 
will be to the reference library of the historian or to the collector of Martian 
books. 

* * * * * * * * * * * * * * * 

Optical Shop Testing, by Daniel Malacara. John Wiley and Sons, Inc., One Wiley 
Drive, Somerset, N. J. 08873. 1978. 523 pages. Price $29.95. 

Reviewed by Robert E. Cox, Associate Editor, Telescope Making 

Observational results by the astronomer, whether he be an amateur or a profes~ 
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sional, depend on the quality of the instrument that is used. To carry the situation 
one step further, the quality of the equipment depends on the ability of the optician 
and the accuracy of his tests, in the final analysis. Optical Shop Testing is a com
pilation of articles used by the professional, including the few used by the amateur, 
in the testing and evaluation of precision optical elements. 

The amateur does not realize how many tests are available to the professional 
optician who uses lasers, holograms, and other advanced techniques in his work. In 
the 523 pages of this book there are only about 111 pages of material relating to 
tests applied by the amateur, and in many instances on these 111 pages some methods 
of testing are outside the equipment capability of the amateur. Tests of use to the 
amateur can be found on the following pages: Newton rings (fringe test for flats) on 
page 1, Foucault test on page 231, Gaviola test on page 260, Ritchey-Cammon test (for 
flats inclined in front of a spherical mirror) on page 274, the Ronchi test on page 
283, star tests on page 351, and Null te~ts on page 439. 

For those who wish to know more about various tests, for instance the Foucault, 
there is a geometrical and physical theory section. Some will be surprised at the 
Foucault photograph of surface figure as the author of that section brings the knife
edge into the light beam from the bottom, not a common American practice. The Gavi
ola test has only four pages of coverage, and this may seem to many to be far too few 
for a proper understanding. Many other tests are similarly given only a few pages; 
but to keep the cost of the book within reason and to reduce its size, it was prob
ably necessary to do this. However, at the ·end of each chapter, fifteen in all, 
there are extensive lists of references to articles on the material in each section. 
The section on the Ronchi test has four and one-third pages of references, 109 in 
all! There are a number of new tests of interest to the amateur in this book. The 
Wire Test, pages 253 through 259, is one which could easily be applied by a hobbyist. 
The Saunder's Prism interferometer, although excellent with a low cost laser, can be 
used with a broadband monochromatic filter (100 Angstroms) in visual light and can be 
constructed from a war surplus beam-splitting cube. 

Many of the tests are too advanced for an amateur to use and require an exten
sive mathematical analysis of the test results to allow an evaluation of the quality 
of the optics. The professional has many of the test results tied directly into a 
large computer, where the analysis takes place; and the results are plotted automat
ically. The testing of surfaces by computer generated holograms is an exciting pros
pect for fabrication for unusual shaped surfaces, and it may be that in the future 
one can buy a white-light hologram to be used to evaluate and finish a surface, or 
optical element, at a reasonable cost. 

Although this book is a professional level presentation and is not recommended 
for the beginner, or the intermediate worker who is weak in his math, advanced work
ers and those of engineering experience in the hobby of telescope making will find it 
most interesting. A club with many advanced workers might wish to purchase this book 
for its library. Optical Shop Testing is most valuable in a professional optical 
shop as a reference source and as a means of suggesting tests which might be used to 
check finished optics that differ from those regularly applied. A cross check by a 
different method prevents errors in a final analysis and can be most valuable. For 
companies which have the need for lots of optics in their products and laboratories, 
this book is a valuable source of information on how the optics they order can be 
tested and will give the company engineers a knowledge of various tests. This infor
mation can enable them to ask intelligent questions of vendors when ordering optical 
elements. 

For those who have an application for the material, this book is well worth its 
cost and can be recommended highly. 

* * * * * * * * * * * * * * * 
Stars: Their Birth, Life, and Death, by Iosif Shklovskii, w. H. Freeman and 

Company, San Francisco, California 94104. 1978. 442 pages. Price $17.50, Hardcover. 
Diagrams and photographs. 

Reviewed by David M. Fliss 

If the name Shklovskii appears familiar (and it should), it is because he co-
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authored Intelligent Life in the universe with Carl Sagan. In the same format Shklov
skii now presents the life-of-a-star from before condensation to its final end. Each 
chapter leads logically and chronologically into the next with never a chance of the 
reader's becoming lost or going off on a tangent. When formulas arise, they do so in 
context naturally, with all symbols carefully explained each time, even the more fam
iliar ones. The application proceeds with selected values in a straightforward man
ner; any assumptions or simplifications are clearly stated. 

However, the real value of Stars: Their Birth, Life, and Death lies in its 
bridging the gap between the introductory astronomy texts a~the more specialized 
books commonly available. In so doing, both introduce the newcomer to stellar evol
ution concepts of present day ideas in a well-written manner, while tying together 
all the many articles the more advanced reader may have previously read. For the 
latter person, an extensive bibliography is provided at the end of this book. 

Deep sky observers will find the chapter on "Planetary Nebulae, White Dwarfs, 
and Red Giants", as well as the many references to the Crab Nebula, fascinating. Dou
ble star enthusiasts and variable star observers will find many items of interest; 
and those who keep up with the latest developments will find pulsars, neutron stars, 
black holes, and gravitational waves here also, all logically presented. The chapter 
on "Cosmic Masers" is an excellent introduction, though brief. 

It may be slow going at first for the reader to get used to the author's style. 
Also, the fact that very little filler material is inserted may make the book appear 
to be a condensation of some two-volume work. But these minor points are easily over
come as one progresses. 

This is the type of book that will not only be read but will be used to clarify 
perhaps other articles on stellar evolution that are not so well written, which the 
reader may later come across. Stars: Their Birth, Life, and Death should be on every 
amateur's book shelf. 

ANNOUNCEMENTS 

Book Discounts Available. John Marelli Meteorological Associates, 42 Chestnut 
St., Charlestown, Massachusetts 02129 is making an attractive offer to A.L.P.O. mem
bers, who can now purchase books from them at discount prices. They will take 10 
percent of the allowed discount; the A.L.P.O. and the member will split the rest. 
For example, The Geology of Mars, listing at $35.00, is available at a 40 percent dis
count. The A.L.P.O. member pays Marelli only $29.75, with an additional $5.25 going 
to the A.L.P.O. John Marelli also offers at discount u.s. Government Printing office 
books (it is time to be getting your 1979 A.E.N.A., or something similar} and sub
scriptions to~ and Telescope magazine. It is hoped that A.L.P.O. members will use 
this new service, for the revenue thus obtained can keep membership dues and publish
ing costs down. 

Mr. Marelli further writes: "Those who wish to receive NASA educational materi
als plus color photos for the upcoming Voyager Space probes to Jupiter and Saturn, 
the Mariner probes to Venus (plus Russian Venera photos and data}, please send me a 
letter. Prices list from 50¢ to $2.00 and you will be able to purchase these mater
ials at our cost (25% discount}. NASA Educational Materials for the Mariner 10 
flight to Venus and Mercury, Pioneer 10 and ll to Jupiter, and Viking to Mars are now 
available. Price range as above. Please send me a letter for catalogue." 

New Books Donated to A.L.P.O. Library. John Marelli Meteorological Associates, 
addres;-given above, hag-donated to the A.L.P.O. Library the new books listed below. 
Mr. Marelli and the Editor hope that A.L.P.O. members will ta~advantage of avail
able library materials. In this list there is certainly something for everyone. 

l. Astronomy and Cosmology: ~ Modern Course, by Fred Hoyle. 
2. Introduction to Prehistoric Archaeology, 3rd edition, by Frank Hole and 

Robert Heizer. 
3. New Frontiers in Astronomy, from Scientific American magazine. 
4. New Guide to the Planets, by Patrick Moore. 
5. Hng~ Math, by Texas Instruments. 
6. Astronomy in Color, by Peter Lancaster Brown. 
7. Mars, by Earl Slipher. 
8. Project Cyclops, from NASA. 
9. Highlights of Astronomy, by Fred Hoyle. 

10. Galaxy Formation, by John Gribbin. 
11. Man's Relation to the Universe, by Bernard Lovell. 
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12. 
13. 
14. 
15. 

Celestial Objects for Common Telescopes (2 volumes), by Reverend T. W. Webb. 
The Genesis Strategy, by Stephen Schneider. 
Black Holes, Quasars, and the Universe, by Harry L. Shipman. 
AStr.Onomy-and Space (2-vQl~s), by Patrick Moore. Contains Antoniadi's 

Mercury and Mars. 
16. Chemical Evolution of Giant Planets, 

17. 
by Cyril Ponnarnperuma. 

Astronomy: A Handbook, by G. D. Roth. 
Earth, Moon,-and Planets, 3rd edition, 
by Fredr:-:-Whippl-e-. --
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