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Photograph of the southwest limb of the Moon under sunset lighting by G. Viscardy on December 
26, 1983 with the 20.5-inch reflector of his Observatoire de St.-Martin-de-Peille in France. 4 hrs., 
22 mins., Universal Time. Colong. = 168°.2.1-sec. exposure on Kodak 2415. Note the 162-km. 
limb crater Drygalski near the top of the photograph. Lunar south at top, lunar west (IAU sense) 
at right. This photograph was contributed to the Luna Incognita program directed by Dr. John 
Westfall - see page 221 ~ seq. 
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LUNA INCOGNITA: 1983/84 REPORT AND ~ OBSERVING SCHEDULE 

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

1983/84 Observations 

The A.L.P.O.'s Luna Incognita program is continuing in its project to survey 
and map the lunar south and southwest limb region, an area of about 270,000 square 
kilometers that was not adequately photographed by the Lunar Orbiter and Apollo 
Missions in the 1960's and 1970's. Lunar west is here the hemisphere of the 
Oceanus Procellarum. 

Thus, this area remains unmapped. Nonetheless, our project is making use of 
several existing sources: "historical" Earthbased maps, drawings, and photographs; 
the "Watts Limb Profile Charts"; and Soviet Zond-8 and American Orbiter-4 and -5 
photographs. Earthbased observations may be used because at certain times 
favorable librations bring most of Luna Incognita into view. However, many gaps 
remain to be filled in by amateur and professional telescopic drawings, 
photographs, and micrometric measures. 

In 1983/84, several previously-participating observers continued to contribute 
their work. Also, an article describing the program appeared in the March, 1984, 
issue of~~ Telescope magazine ("Luna Incognita: Completing the Map of the 
Moon", pp. 284-286) and attracted many inquiries. Already, a large number of new 
participants, both A.L.P.O. members and otherwise, have submitted observations, a 
sampling of which illustrate this report. Since the last report was written 
(JALPO, Vol. 30, Nos. 3-4, Oct., 1983, pp. 61-65), the following persons have 
contributed observations: 

Name 

Abbott, Patrick 
Aerts, Leo 
Cyrus, Charles 
Garcia, Joaquim 
Graham, Francis 

__ & Graham, C. 
__ & Guzik, T. 
__ & Palmer, T. 
__ ; Graham, C. & Palmer, T. 
__ ; Ramey, D. & Wamsley, R. 

et al. 
Hill, Harold 
Hill, Michael 
Hladiuk, Don 
Kemble, Fr. Lucian 

Legrand, Michel 
Loblaw, Robert 
Mallama, Anthony 
Marcisz, Richard 
Oliver, Richard 

Sanford, John 
Sweetman, Michael 
Van Loo, Francois 
Venne, Roger 
Ventre, John 

Viscardy, Georges 
Westfall, John 

No. Observations Contributed 
Instrument(s)* 

32 RL 
15 RR 
32 RL 
41 RL 
15, 20, ~5, 33, & 79 RL's 

20 RL 
20 RL 
20 RL 
20 RL 
33 RL 

20 RL 
20 RL 
10 RL 
30 RL 
28 RL 

20 RL 
28 RL 
25 RL 
33 RL 
61 RR 

30 RL 
10 RR 
25 RL 
20 RL 
41 RL 

52 RL 
25 & 36 RL's 

1983/84 Total 
Project Total 

Drawings Photographs 

4 
4 
9 

10 

1 
4 

2 
3 

6 

2 
1 

4 

51 
156 

21 

10 
33 

3 
46 
4 
2 
4 

6 

1 
6 
4 

4 
3 

17 

7 
8 
3 
1 

28 

5 
18 

234 
515 

*Apertures are given in centimeters; RL = Reflector, RR = Refractor. 
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Figure 1. Photograph by Leo Aerts of Bel
gium of the region near 5he Moon's south 
pole on March 16, 1984, 21 30m, U.T. 15-cm. 
(6-inch) refractor. Compare to his March 16 
dra'wing in Figure 2. The area drawn is 
slightly below the right center in this 
photograph. Exposure 1/8 second on Kodak 

at f/30. Colongitude = 8~4. Simply 
rted view. with south at right. 

(AStronomers who like south at top should 
.rotate the page.) 

* !( * * * 
, • It is f)lear that ,pftotography is more 

:Po~4.la.r t(hMt ¥is,ual9rawing, . Phot'ographs 
ar~ver:Y ~se:ful beoa:q~e.the:y are objective 
and can be .mlil~~uredc oti tl're other hand, we 
n~ed more oarefully:.:!l)a:cte drawing$ because, 
giver. the sa!Tie, instr.ulnllnt anq conditions, 
tb.e eye Cal!. si;le .. finer tletai;:l: than can be 
phot~gra:phecd. . l:d~avx. high:LY"-detailed 
draw:j.ngs $h~ul.d ac0J>mpany photographs made 
at abol,J.t the same time. . . . . 

We are ·greteful tball our observers, 
and especially thank ttl'ose who have intro
duced others to the program~-Mr. Aerts, Mr. 
Graham, and Mr. Hladiuk. Mr. Graham has 
also aided the program by measuring lunar 
limb profiles from photographs of the May 
30, 1984, annular solar eclipse; 

1983/84 Mapping 

The chief mapping effort of the past 
year was the measurement of "tertiary" 
selenographic (2-dimensional) positions, 
crater diameters, and relative elevations 
(using shadow measurement) from Orbiter-4, 
-5, and Zond-8 photographs. The positions 
are an extension of our "secondary" seleno
detic ( 3"-i::limensional) measurement of Earth
based photographs (JALPO, Vol. 30, Nos. 9-
10, Aug., 1984, pp. 199-205). 

The actual measurement and reduction of 
the tertiary positions have been completed. 
What remains to be done is to identify the 
points in terms of named features (when 
possible) and to compile the results in a 
series of reports. Approximate statistics 
on this subproject are: 

773 positions determined (2078 measures); 
307 crater diameters determined 

(850 measures); 994 elevations measured (for 404 points). 
The positions and crater diameters will establish the framework for our final 

map. The shadow-determined elevations include the relative coordinates of the 
point and the tip of its shadow. These elevations are based largely on morning
lighting Orbiter photographs and will need to be supplemented by Earthbased mea
sures made with afternoon lighting. The final map is planned to state the eleva
tions of all major peaks, and the depths, rim heights, and (when applicable) the 
central peak heights, of all major craters. It is hoped that this elevation net 
will be dense enough to permit contour mapping for at least some selected areas. 
Observers equipped with filar micrometers are invited to participate in this aspect 
of our project. We also plan to make further elevation measures from Earthbased 
photograhs. 
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Figure 2. Drawings by Leo Aerts 
of high peaks "S 1" and "S2" in the 
Letbnitz Mountains near the lunar 
south pole. 15-cm. (6-inch) f/15 
refractor, 280X, average seeing. 
Simply inverted views with .south 
at right. R~ght drawing: March 
16, 1984, 22 om, U.T., colongitde 
8C.7. Compare this drawing to the 
photograph near the same time, 
Figure 1 on page 222. Left graw
ing: March 17, 1984, 23 om, 
U.T., colongitude 95~4. 

* * * * * 
Observing Luna Incognita in 1985 

Luna Incognita is best ob
served when lighting and libration 
conditions are optimal. The ta
ble, "The Visibility of 'Luna 
Incognita' in 1985", on p. 225, 
gives those dates when these con
ditions are favorable. The com
bination of unusually favorable 
longitude and latitude librations 
provides several periods in 1985 
when the region will be particu
larly well-presented. 

In general, observers with at 
least 10-cm. (4-in.) refractors or 
catadioptics, or 15-cm. (6-in.) 
Newtonians can make useful draw
ings, particularly if they have 
experience in sketching "easier" 
lunar areas. With slightly larger 

apertures, high-resolution photography is also desirable. 
Interested observers can obtain a "Luna Incognita Observing Kit" from the 

writer. To do so, please send $1.50 (stamps preferred) to his address on the 
inside back cover. Also, tell him about your observing experience, your telescope, 
and if you are interested in making drawings and/or taking high-resolution 
photographs. The kit contains a page of instructions, a graph to help select the 
appropriate outline chart for each date, and a map of the region as seen under 
optimum libration. The bulk of the kit is a set of 34 outline charts for making 
drawings, each chart for a particular "Zone" and longitude/latitude libration 
combination. 

The table on page 225 gives those dates in 1985 when Luna Incognita will be 
visible from the Earth. Besides having the proper librations, the area must be 
sunlit. In particular, no dates are given for the colongitude range 250°-290° 
because the Moon then appears too near the Sun. The conventions used in this table 
are: 

1. All data are for 0 hours Universal Time (U.T.). 
2. The "Form(s)" column indicates which of the set of outline charts is to be 

used on each date. The letters refer to the three "Zones" of Luna Incognita: "A" 
= south polar, "B" = intermediate (Drygalski-Hausen), and "C'J = northernmost 
portion. The numbers in parentheses give the charts' longitude/latitude 
librations, expressed in degrees. 

3. Asterisked (*) colongitudes indicate a low-to-medium Sun angle for Zones B 
and C (i.e., colongitudes 090°-120° and 180°-250°). Note that the Sun angle is 
always low for Zone A. 

According to our schedule, Luna Incognita can be observed on 109 dates in 
1985. Zone A will be well presented on 77 dates, B on 67 (46 with a low-to-medium 
Sun angle), and Con 35 dates (22 with a low-to-medium Sun). Particularly when 
given the fact that Zone C is not visible for several years at a time, 1985 
promises to be very favorable. 

223 



Figure 3. Photograph of the lunar south polar area by Richard Oliver on April 
12, 1984 with the Lowell Observatory 24-inch ~1-cm.) Clark refractor at the prime 
focus. Exposure 1/15 second on Kodak 2498. 6 om, U.T. Colongitude = 4:5:7. Simply 
inverted view with lunar south at right. 

* * * * * 
Especially-desirable observing dates are: 

Zone A- Favorable due to southerly solar latitude: JAN 07-12, FEB 04-08, MAR 
03-08, MAR 30-APR 02, and DEC 27-31. 

Zones B and C - Favorable longitude/latitude librations and a low-to-medium 
Sun angle: JAN 07-09, FEB 06, AUG 13-14, SEP 09-12, OCT 07-12, NOV 06-08, DEC 05, 
AND DEC 28-29. 
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TI-lE VISIBILITY OF "WNA INCCGNITA" IN 1985 

Solar 
1985 Selenograph. 
U.T. 
Date Colong. lat. Fonn(s) 
--- --- ·- -------l 

JA.~ 07 093~8* -182 A(-5/-'l;B&C(-6/-6) 
08 106.0* --1.2 A(-5/-6) ;B&C(-4/-6) 
09 118.1* -1.2 A(-S/-6);B&C(-4/-6) 
10 130.2 -1.2 A(-S/-6);B&C(-2/-6) 
11 142.3 -1.3 A(0/-6);B(-2/-6) 
12 154.S -1.3 A(0/-6);B(0/-6) 
13 166.6 -1.3 B(Q/-4) 

14 178~8 -1~3 B(+2/-4) 
1S 190.9* -1.3 B(+2/-2) 

FEB 04 074~4 -1~S A(-S/-6) 
OS 086.S -l.S A(-S/-6) 
06 098.6* -1.S A(-S/-6l;B&C(-4/-6) 
07 110.8* -1.S A(0/-6l;B(-2/-6) 
08 122.9 -1.S A(0/-6);B(0/-6) 
09 13S.O -l.S B(0/-4) 
10 147.2 -l.S B(+2/-4) 

MAR 03 043~0 -1~4 A(-S/-6) 
04 OSS.1 -1.4 A(-S/-6) 
OS 067.3 -1.4 A(-S/-6) 
06 079.4 -1.4 A(-S/-6) 
07 091.6* -1.4 A(-S/-6) ;B(-2/--6) 
08 103.7* -1.4 A(0/-6);B(0/-6) 
09 11S.9* -1.3 B(+2/-4) 
10 128.0 -1.3 B(+2/-2) 

MAR 30 011~9 -1~0 A(-S/-6) 
31 024.1 -1.0 A(-S/-6) 

APR 01 036.3 -1.0 A(-S/-6) 
02 048.Lf -1.0 A(-S/-6) 
03 060.6 -0.9 A(-S/-6) 
04 072.8 -0.9 A(-S/-6) 

APR 06 097?1* -0~8 B(0/-2) 
07 109.2* -0.8 B(+2/-2) 

APR 26 341?2 -0?4 A(-S/-6) 
27 3S3.4 -0.4 A(-S/-6) 
28 OOS.6 -0.3 A(-S/-6) 
29 017.8 -0.3 A(-S/-6) 
30 030.0 -0.3 A(-S/-6) 

MA.Y 01 042.2 -0.2 A(-S/-6) 

MA.Y 23 310?7 +0?3 A(-S/-6) 
24 323.0 +0.4 A(-S/-6) 
2S 33S.2 +0.4 A(-S/-6) 
26 347.4 +0.4 A(-S/-6) 
27 3S9.7 +0.4 A(-5/-6) 
28 011.9 +O.S A(-S/-6) 
29 024.1 +O.S A(-S/-6) 

JUN 16 243?8* +19b B(-2/-2) 

JUN 20 292?8 +19b A(-S/-6) 
21 30S.1 +1.0 A(-S/-6) 
22 317.3 +1.0 A(-S/-6) 
23 329.6 +1.1 A(-S/-6) 
24 341.8 +1.1 A(-S/-6) 
2S 3S4.0 +1.1 A(-S/-6) 

JUL 14 226?0* +1?4 B(-2/-2) 
1S 238.2* +1.4 B(-4/-4) 

Solar 
1985 Selenograph. 
U.T. 
Date Colong. lat. Fonn(s) 

--- -- ------
JUL 20 299~5 +1~4 A(-5/-6) 

21 311.8 +1.4 A(-5/-6) 
22 324.0 +1.5 A(-S/-6) 

AUG 10 19S~9* +1~S B(-2/-2) 
11 208.2* +LS B(-4/-4) 
12 220.4* +1.S B(-4/-4) 
13 232.6* +1.S A(-S/-6);B&C(-6/-6) 
14 244.9* +1.S A(-S/-6);B&C(-6/-6) 

AUG 18 293~9 +1~S A(-5/-6) 

SEP 06 16S~7 +1~3 B(-2/-2) 
07 177.9 +1.3 B(-4/-4) 
08 190.1* +1.3 B(-4/-4) 
09 202.3* +1.3 A(-S/-6l;B&C(-6/-6) 
10 214.S* +1.2 A(-S/-6l;B&C(-6/-6) 
11 226.8* +1.2 A(-S/-6);B&C(-6/-6) 
12 239.0* +1.2 A(-S/-6);B&C(-6/-6) 

OCT 03 135<?1 +0~8 B(-2/-2) 
04 147.3 +0.8 B(-4/-2) 
OS 1S9.S +0.7 B(-4/-4) 
06 171.6 +0.7 A(-S/-6);B&C(-6/-6) 
07 183.8* +0.7 A(-S/-6);B&C(-6/-6) 
08 196.0* +0.7 A(-S/-6);B&C(-8/-6) 
09 208.2* +0.6 A(-S/-6);B&C(-8/-6) 
10 220.4* +0.6 A(-S/-6);B&C(-6/-6) 
11 232.6* +0.6 A(-S/-6l;B&C(-6/-6) 
12 244.8* +0.6 A(-S/-6);B&C(-6/-6) 

OCT 30 104~1* +0~1 B(0/-2) 
31 116.3* +0.0 B(-2/-2) 

NOV 01 128.4 +0.0 B(-4/-4) 
02 140.6 -0.0 A(-S/-6l;B&C(-4/-6) 
03 1S2.8 -0.1 A(-S/-6l;B&C(-6/-6) 
04 164.9 -0.1 A(--5/-6l;B&C(-6/-6) 
OS 177.1 -0.1 A(-S/-6l;B&C(-8/-6) 
06 189.2* -0.1 A(-S/-6l;B&C(-8/-6) 
07 201.4* -0.2 A(-S/-6);B&Cl-8/-6) 
08 213.6* -0.2 A(-5/-6l;B&C(-6/-6) 
09 22S.8* -0.2 B(-6/-4) 
10 238.0* -0.2 B(-4/-4) 

N:JV 28 097?1* -0?7 B(-2/-4) 
29 109.2* -0.8 B(-4/-4) 
30 121.3 -0.8 A(-S/-6);B&C(-4/-6) 

DEC 01 133.S -0.8 A(-5/-6);B&C(-6/-6) 
02 14S.6 -0.8 M-5/-6) ;B&C(-6/-6) 
03 1S7.8 -0.9 A(-S/-6);B&C(-6/-6) 
04 169.9 -0.9 A(-S/-6);B&C(-6/-6l 
OS 182.1* -0.9 A(-S/-6l;B&C(-6/-6) 
06 192.2* -0.9 B(-6/-4) 
07 206.4* -0.9 B(-6/-4) 
08 218.6* -0.9 B(-4/-2) 
09 230.8* -1.0 B(·-4/0) 

DEC 27 089?7 -1?3 A(-S/-6) 
28 101.9* -1.4 A(-S/-6);B&C(-4/-6) 
29 114.0* -1.4 A(-S/-6l;B&C(-4/-6) 
30 126.1 -1.4 A(-S/-6l;B&C(-6/-6) 
31 138.3 -1.4 A(-S/-6);B&C(-6/-6) 
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It is becoming clear that our observations need to be concentrated more in 
several areas. These include what might be called "the South Polar Plain" (south 
of about 85° south) in Zone A, the areas west of Drygalski, Boltzmann, and Hausen 
in Zone B, and Zone C in general. With the excellent conditions predicted for 
1g85, we hope that our present observers will continue their good work and that new 
participants will join them. 

~ LUNAR PHYSICAL EPHEMERIS 

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

Introduction 

Observers of the Moon require the values of several variable lunar quantities 
in order to plan and interpret their observations. Most frequently, they need the 
Earth's selenographic longitude and latitude, and the Sun's selenographic colongi
tude and latitude. These values are given for each day of the year in The Astro
nomical Almanac, published annually by the U.S. Naval Observatory. Unfortunately, 
the price of this publication increases each year; and also the almanac is diffi
cult to obtain much before the beginning of the year in question. Thus, for use in 
the Luna Incognita program, the writer has written a BASIC-language Apple-II 
computer program to generate these data. They are presented here on pages 227-22g 
for use by A.L.P.O. lunar observers in general who may not have access to The 
Astronomical Almanac for 1g85. This table for 1g85 is a continuation of similar 
tables for 1g83 and 1g84 (JALPO, Vol. 29, 250-254; JALPO, Vol. 30, 142-145); the 
1g83 version gives additional information on interpolation methods and on the 
accuracy of the table. 

Quantities 

The Earth's selenographical longitude and latitude specify the position on the 
Moon where the Earth's center is overhead (these quantities are also called 
"geocentric librations"). Their sign conventions are that positive longitudes are 
lunar east (i.e., toward Mare Crisium) and negative longitudes are lunar west. 
With latitude, positive indicates north, and negative indicates south. The values 
of these librations are useful, for example, in determining which limb areas are 
best presented on a given date. Observers should note, though, that these quanti
ties are strictly accurate only when the Moon is in one's zenith. The apparent 
("topocentric") librations at a given site may be as much as one degree different 
from the geocentric ones, particularly if the Moon is near the horizon. The 
procedures for making the correction are given on pages 322, 324, and 325 of The 
Explanatory Supplement to the Astronomical Ephemeris and the American Ephemeris and 
Nautical Almanac (London: Her Majesty's Stationery Office, 1g61; Revised 1g77). 

The selenographic coordinates of the Sun, which describe the Moon's solar 
lighting conditions, are independent of the observer's position. Colongitude 
refers to the lunar longitude of the sunrise terminator (strictly speaking, its 
longitude on the Moon's equator). It is measured from 0 to 360 degrees westward 
starting at the mean center of the lunar disk. Colongitude is approximately 0° at 
First Quarter, goo at Full Moon, 180° at Last Quarter, and 270° at New Moon. For 
some computations, it helps to know that the actual selenographic longitude of the 
Sun (i.e., the lunar noon meridian) is given by subtracting the colongitude from 
goo. The latitude of the Sun is measured in the same manner as that of the Earth. 

All quantities are given for 0 hours, Universal Time (U.T.) of each day, and 
should be interpolated for the actual time of observation; second-order interpola
tion is advised for the librations. Final results are usually rounded to CP.1. 

STATISTICAL STUDIES OF LATITUDE AND MOTION OF MAJOR JOVIAN FEATURES. 1972-1983 

By: P. Clay Sherrod, College of Sciences, University of Arkansas at Little Rock, 
Arkansas Sky Observatory, and A.L.P.O. Assistant Jupiter Recorder 

Abstract. This discussion presents the nature of the planet Jupiter as represented 
by latitudes, rotational rates, and changes of major Jovian features. Four 
sections outline statistical analysis of the following: I - latitude measurements 
in 1g82 and 1g83; II - a discussion of those measures, including relative shifts in 
latitude; III- a summary of the position, motion, and rotational rates of the 
Great Red Spot from 1972 through 1g83; and, IV- a comprehensive index of belts, 
zones, and other features of Jupiter according to latitude and rotational rates 
determined since 1g8o at the Arkansas Sky Observatory. 

(text continued on p~e 230) 

226 



198S EAR'lli Is SELEN. SUN I s SELEN. 198S EAR'lli Is SELEN. SUN'S SELEN. 
MJN. DAY lDNG. lAT. COIDNG. lAT. MJN. DAY lDNG. lAT. COIDNG. lAT. 

JAN 01 -1~66 +3~03 021~03 -1~08 MAR 01 -7~0S -3~34 018?67 -1?47 
JAN 02 -2.89 +1. 74 033.17 -1.10 MAR 02 -7.49 -4.49 030.83 -1.46 
JAN 03 -3.94 +0.3S 04S.31 -1.12 MAR 03 -7.48 -S.4S 042.98 -1.4S 
JAN 04 -4.74 -1.09 OS7.44 -1.14 MAR 04 -6.97 -6.14 OSS.14 -1.44 
JAN OS -S.21 -2.S1 069.S7 -1.1S MAR OS -S.96 -6.49 067.28 -1.42 
JAN 06 -S.34 -3.84 081.70 -1.17 MAR 06 -4.S3 -6.44 079.43 -1.40 
JAN 07 -S.12 -S.OO 093.83 -1.19 MAR 07 -2.78 -S.96 091.S7 -1.39 
JAN 08 -4.S7 -S.89 10S.9S -1.21 MAR 08 -0.88 -S.07 103.71 -1.37 
JAN 09 -3.76 -6.46 118.08 -1.23 MAR 09 +1.01 -3.82 11S.86 -1.3S 
JAN 10 -2.77 -6.63 130.21 -1.24 MAR 10 +2.74 -2.31 128.01 -1.33 
JAN 11 -1.68 -6.39 142.34 -1.26 MAR 11 +4.20 -0.67 140.16 -1.32 
JAN 12 -O.S8 -S.76 1S4.48 -1.28 MAR 12 +S.31 +1.00 1S2.32 -1.30 
JAN 13 +0.46 -4.76 166.63 -1.29 MAR 13 +6.07 +2.S6 164.49 -1.28 
JAN 14 +1.41 -3.47 178.78 -1.31 MAR 14 +6.48 +3.9S 176.67 -1.27 
JAN 1S +2.2S -1.97 190.94 -1.33 MAR 1S +6.S8 +S.09 188.8S -1.26 
JAN 16 +2.97 -0.36 203.11 -1.34 MAR 16 +6.41 +S.94 201.04 -1.2S 
JAN 17 +3.S7 +1.2S 21S.29 -1.36 MAR 17 +6.01 +6.48 213.24 -1.24 
JAN 18 +4.06 +2.78 227.47 -1.38 MAR 18 +S.39 +6.69 22S.44 -1.23 
JAN 19 +4.42 +4.13 239.66 -1.39 MAR 19 +4.60 +6.S9 237.64 -1.22 
JAN 20 +4.62 +S.22 2S1.84 -1.41 MAR 20 +3.64 +6.18 249.86 -1.21 
JAN 21 +4.63 +6.01 264.04 -1.42 MAR 21 +2.S3 +S.49 262.07 -1.19 
JAN 22 +4.43 +6.47 276.23 -1.44 MAR 22 +1.31 +4.S6 274.28 -1.18 
JAN 23 +3.98 +6.S9 288.42 -1.4S MAR 23 -0.03 +3.43 286.SO -1.17 
JAN 24 +3.27 +6.40 300.61 -1.46 MAR 24 -1.42 +2.16 298.71 -1.1S 
JAN 2S +2.33 +S.92 312.79 -1.47 MAR 2S -2.8S +0.80 310.92 -1.14 
JAN 26 +1.18 +S.19 324.97 -1.48 MAR 26 -4.24 -O.S9 323.13 -1.12 
JAN 27 -0.12 +4.2S 337.1S -1.48 MAR 27 -S.S2 -1.97 33S.33 -1.10 
JAN 28 -l.SO +3.13 349.32 -1.49 MAR 28 -6.63 -3.26 347.S3 -1.08 
JAN 29 -2.87 +1.88 001.49 -1.49 MAR 29 -7.47 -4.43 3S9.72 -1.06 
JAN 30 -4.1S +O.SS 013.6S -l.SO MAR 30 -7.96 -S.42 011.91 -1.04 
JAN 31 -S.22 -0.83 02S.80 -l.SO MAR 31 -8.03 -6.1S 024.09 -1.02 

FEB 01 -6?oo -2?20 037?9s -1~SO APR 01 -7?63 -6?S8 036?26 -0~99 
FEB 02 -6.40 -3.SO OS0.09 -1.S1 APR 02 -6.73 -6.63 048.43 -0.96 
FEB 03 -6.38 -4.66 062.23 -1.S1 APR 03 -S.37 -6.28 060.60 -0.94 
FEB 04 -S.91 -S.60 074.36 -1.S1 APR 04 -3.63 -S.SO 072.76 -0.91 
FEB OS -S.01 -6.24 086.49 -1.S2 APR OS -1.6S -4.34 084.91 -0.87 
FEB 06 -3.78 -6.SO 098.62 -1.S2 APR 06 +0.41 -2.86 097.07 -0.84 
FEB 07 -2.31 -6.3S 110.7S -1.S2 APR 07 +2.38 -1.18 109.23 -0.81 
FEB 08 -0.76 -S.77 122.89 -1.S2 APR 08 +4.12 +0.S6 121.39 -0.78 
FEB 09 +0.7S -4.81 13S.03 -1.S1 APR 09 +S.S2 +2.24 133.S6 -0.7S 
FEB 10 +2.11 -3.S4 147.17 -1.S1 APR 10 +6.S3 +3.74 14S.73 -0.73 
FEB 11 +3.24 -2.06 1S9.32 -1.S1 APR 11 +7.13 +4.98 1S7.91 -0.70 
FEB 12 +4.11 -0.46 171.48 -1.S1 APR 12 +7.32 +S.91 170.10 -0.68 
FEB 13 +4.73 +1.14 183.6S -1.S1 APR 13 +7.16 +6.S1 182.30 -0.66 
FEB 14 +S.12 +2.6S 19S.82 -1.S2 APR 14 +6.68 +6.79 194.SO -0.64 
FEB 1S +S.30 +4.00 208.00 -1.S2 APR 1S +S.94 +6.74 206.71 -0.62 
FEB 16 +S.30 +S.10 220.19 -1.S2 APR 16 +4.97 +6.38 218.92 -0.60 
FEB 17 +S.13 +S.92 232.38 -1.S2 APR 17 +3.83 +S.74 231.14 -O.S8 
FEB 18 +4.79 +6.42 244.S7 -1.S3 APR 18 +2.S7 +4.8S 243.36 -O.S6 
FEB 19 +4.27 +6.60 2S6.77 -1.S3 APR 19 +1.22 +3.7S 2SS.S9 -0.54 
FEB 20 +3.S7 +6.4S 268.97 -1.S3 APR 20 -0.18 +2.48 267.82 -O.S2 
FEB 21 +2.68 +6.00 281.17 -1.S3 APR 21 -1.S8 +1.11 280.0S -O.SO 
FEB 22 +1.60 +S.28 293.37 -1.S3 APR 22 -2.96 -0.32 292.28 -0.48 
FEB 23 +0.37 +4.34 30S.S7 -1.S2 APR 23 -4.26 -1.74 304.S1 -0.46 
FEB 24 -0.98 +3.22 317.77 -1.S2 APR 24 -S.43 -3.09 316.73 -0.44 
FEB 2S -2.40 +1.97 329.96 -1.S1 APR 2S -6.43 -4.32 328.9S -0.41 
FEB 26 -3.80 +0.64 342.14 -l.SO APR 26 -7.18 -S.3S 341.17 -0.39 
FEB 27 -S.11 -0.72 3S4.32 -1.49 APR 27 -7.63 -6.1S 3S3.38 -0.36 
FEB 28 -6.22 -2.06 006.SO -1.48 APR 28 -7.73 -6.64 OOS.S9 -0.33 

APR 29 -7.43 -6.79 017.78 -0.30 
APR 30 -6.71 -6.S6 029.98 -0.27 
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1985 EARTI-l' S SEI..EN. SUN'S SELEN. 1985 EARTII' S SELEN. SUN'S SELEN. 
MJN. DAY lDNG. LAT. COlDNG. LAT. MJN. DAY lDNG. LAT. COlDNG. LAT. 

MAY 01 -5~58 -5~93 042~16 -0~24 JUL 01 +2~56 +3~61 067~26 +1~24 
MAY 02 -4.09 -4.90 054.34 -0.21 JUL 02 +3. 74 +4.88 079.45 +1.27 
MAY 03 -2.31 -3.52 066.52 -0.17 JUL 03 +4.73 +5.82 091.64 +1.29 
MAY 04 -0.38 -1.89 078.69 -0.13 JUL 04 +5.45 +6.40 103.83 +1.31 
MAY OS +1.57 -0.13 090.86 -0.10 JUL OS +5.82 +6.60 116.02 +1.33 
MAY 06 +3.39 +1.63 103.03 -0.06 JUL 06 +5.82 +6.45 128.22 +1.35 
MAY 07 +4.94 +3.25 115.21 -0.02 JUL 07 +5.44 +5.98 140.42 +1.36 
MAY 08 +6.15 +4.62 127.39 +0.01 JUL 08 +4.70 +5.25 152.63 +1.37 
MAY 09 +6.94 +5.68 139.57 +0.04 JUL 09 +3.68 +4.30 164.84 +1.38 
MAY 10 +7.30 +6.40 151.77 +0.07 JUL 10 +2.44 +3.19 177.06 +1.39 
MAY 11 +7.24 +6.76 163.96 +0.09 JUL 11 +1.07 +1.94 189.29 +1.40 
~1AY 12 +6.80 +6.78 176.17 +0.12 JUL 12 -0.33 +0.61 201.52 +1.40 
MAY 13 +6.03 +6.49 188.38 +0.14 JUL 13 -1.67 -0.75 213.76 +1.41 
MAY 14 +5.01 +5.92 200.60 +0.16 JUL 14 -2.87 -2.10 226.00 +1.41 
MAY 15 +3.79 +5.09 212.83 +0.18 JUL 15 -3.84 -3.37 238.25 +1.42 
MAY 16 +2.44 +4.04 225.06 +0.20 JUL 16 -4.55 -4.52 250.50 +1.42 
MAY 17 +1.04 +2.83 237.29 +0.22 JUL 17 -4.95 -5.47 262.76 +1.43 
MAY 18 -0.37 +1.48 249.53 +0.24 JUL 18 -5.05 -6.16 275.01 +1.43 
MAY 19 -1.73 +0.06 261.78 +0.26 JUL 19 -4.85 -6.54 287.27 +1.43 
MAY 20 -3.00 -1.38 274.02 +0.28 JUL 20 -4.41 -6.55 299.52 +1.44 
MAY 21 -4.13 -2.77 286.26 +0.30 JUL 21 -3.78 -6.17 311.77 +1.44 
MAY 22 -5.10 -4.05 298.50 +0.32 JUL 22 -3.01 -5.43 324.01 +1.45 
MAY 23 -5.86 -5.15 310.74 +0.34 JUL 23 -2.16 -4.34 336.25 +1.46 
MAY 24 -6.40 -6.01 322.98 +0.37 JUL 24 -1.27 -2.99 348.48 +1.46 
MAY 25 -6.67 -6.58 335.21 +0.39 JUL ' 25 -0.36 -1.44 000.71 +1.47 
MAY 26 -6.66 -6.82 347.44 +0.42 JUL 26 +0.56 +0.20 012.93 +1.48 
MAY 27 -6.36 -6.68 359.66 +0.44 JUL 27 +1.49 +1.82 025.14 +1.50 
MAY 28 -5.75 -6.17 011.87 +0.47 JUL 28 +2.40 +3.33 037.34 +1.51 
MAY 29 -4.84 -5.27 024.08 +0.50 JUL 29 +3.26 +4.62 049.54 +1.52 
MAY 30 -3.65 -4.03 036.28 +0.54 JUL 30 +4.04 +5.62 061.73 +1.53 
MAY 31 -2.23 -2.51 048.48 +0.57 JUL 31 +4.66 +6.26 073.92 +1.54 

JUN 01 -0~63 -0~82 060~66 +0~60 AUG 01 +5~07 +6~54 086~11 +1~55 
JUN 02 +1.04 +0.94 072.85 +0.64 AUG 02 +5.20 +6.46 098.30 +1.55 
JUN 03 +2.68 +2.62 085.03 +0.67 AUG 03 +5.02 +6.04 110.49 +1.56 
JUN 04 +4.15 '+4.10 097.22 +0.71 AUG 04 +4.53 +5.33 122.68 +1.56 
JUN OS +5.36 +5.29 109.40 +0. 74 AUG OS +3. 72 +4,Lf0 134.88 +1.56 
JUN 06 +6.22 +6.13 121.59 +0. 77 AUG 06 +2.65 +3.28 147.08 +1.56 
JUN 07 +6.66 +6.60 133.78 +0.79 AUG 07 +1.39 +2.04 159.28 +1.56 
JUN 08 +6.69 +6.71 145.98 +0.82 AUG 08 +0.01 +0.73 171.50 +1.55 
JUN 09 +6.31 +6.49 158.19 +0.84 AUG 09 -1.39 -0.62 183.71 +1.55 
JUN 10 +5.57 +5.98 170.40 +0.86 AUG 10 -2.72 -1.94 195.94 +1.54 
JUN 11 +4.55 +5.21 182.62 +0.88 AUG 11 -3.87 -3.19 208.17 +1.54 
JUN 12 +3.31 ~.22 194.85 +0.89 AUG 12 -4.77 -4.33 220.40 +1.53 
JUN 13 +1.94 +3.06 207.08 +0.91 AUG 13 -5.34 -5.29 232.64 +1.52 
JUN 14 +0.53 +1. 77 219.32 +0.92 AUG 14 -5.54 -6.01 244.89 +1.52 
JUN 15 -0.85 +0.40 231.56 +0.94 AUG 15 -5.36 -6.44 257.13 +1.51 
JUN 16 -2.12 -1.01 243.81 +0.95 AUG 16 -4.81 -6.52 269.38 +1.50 
JUN 17 -3.24 -2.39 256.06 +0.97 AUG 17 -3.97 -6.21 281.63 +1.49 
JUN 18 -4.16 -3.69 268.31 +0.98 AUG 18 -2.92 -5.52 293.88 +1.48 
JUN 19 -4.84 -4.83 280.56 +1.00 AUG 19 -1.75 -4.47 306.12 +1.47 
JUN 20 -5.2<; -5.75 292.82 +1.01 AUG 20 -0.56 -3.12 318.36 +1.47 
JUN 21 -5.48 -6.39 305.07 +1.03 AUG 21 +0.59 -1.57 330.59 +1.46 
JUN 22 -5.44 -6.70 317.31 +1.04 AUG 22 +1.64 +0.07 342.82 +1.45 
JU]\' 23 -5.18 -6.64 329.56 +1.06 AUG 23 +2.57 +1. 70 355.0.:. +1.45 
JUN 24 -4.72 -6.21 341.79 +1.08 AUG 24 +3.37 +3.22 007.25 +1.44 
JUN 25 -4.08 -5.41 354.02 +1.10 AUG 25 +4.05 +4.53 019.45 +1.44 
JUN 26 -3.26 -4.27 006.25 +1.12 AUG 26 +4.60 +5.56 031.65 +1.44 
J1JN 27 -2.30 -2.86 018.46 +1.14 AUG 27 +4.99 +6.25 043.84 +1.43 
JlJN 28 -1.19 -1.26 030.67 +1.17 AUG 28 +5.22 +6.59 056.03 +1.43 
JUN 29 +0.02 +0.43 042.87 +1.19 AUG 29 +5.24 +6.57 068.21 +1.42 
JUN 30 +1.29 +2.10 055.07 +1.22 AUG 30 +5.04 +6.20 080.39 +1.41 

AUG 31 +4.58 +5.52 092.57 +1.40 
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198S EARTH Is SELEN. SUN Is SELEN. 198S EARTH Is SELEN. SUN Is SELEN. 
M)N. DAY IDNG. lAT. COIDNG. lAT. M)N. DAY WNG. lAT. COIDNG. lAT. 

SEP 01 +3'?87 -t4'?S9 104'?7S +1'?39 IDV 01 -3'?31 -3'?9S 128'?44 +0'?01 
SEP 02 +2.92 +3.47 116.93 +1.38 oov 02 -4.S7 -5.02 140.59 -0.02 
SEP 03 +1. 76 +2.21 129.11 +1.37 NOV 03 -S.67 -5.88 1S2.7S -O.OS 
SEP 04 +0.44 +0.87 141.30 +1.3S oov 04 -6.S6 -6.49 164.91 -0.07 
SEP OS -0.97 -O.SO 1S3.49 +1.34 NvV OS -7.17 -6.80 177.08 -0.10 
SEP 06 -2.39 -1.84 16S.69 +1.32 oov 06 -7.45 -6.78 189.2S -0.12 
SEP 07 -3.72 -3.10 177.89 +1.31 oov 07 -7.3S -6.41 201.43 -0.1S 
SEP 08 -4.88 -4.24 190.10 +1.29 NOV 08 -6.83 -S.68 213.62 -0.17 
SEP 09 -S.76 -S.21 202.31 +1.27 NOV 09 -S.89 -4.S9 22S.81 -0.20 
SEP 10 -6.30 -S.97 214.S3 +1.2S oov 10 -4.SS -3.19 238.00 -0.23 
SEP 11 -6.44 -6.45 226.76 +1.24 NOV 11 -2.87 -1.54 2S0.20 -0.26 
SEP 12 -6.14 -6.60 238.99 +1.22 NOV 12 -0.9S +0.23 262.40 -0.29 
SEP 13 -5.41 -6.39 2S1.22 +1.20 NOV 13 +1.07 +2.00 274.61 -0.31 
SEP 14 -4.30 -S.78 263.4S +1.18 NOV 14 +3.03 +3.61 286.81 -0.34 
SEP 1S -2.92 -4.79 27S.69 +1.16 NOV 1S -t-4. 79 -t-4.96 299.01 -0.37 
SEP 16 -1.36 -3.47 287.92 +1.14 NOV 16 +6.22 +S.96 311.20 -0.40 
SEP 17 +0.23 -1.91 300.1S +1.12 NOV 17 +7.24 +6.56 323.39 -0.43 
SEP 18 +1. 7S -0.21 312.38 +1.10 NOV 18 +7.80 +6.77 33S.S7 -0.46 
SEP 19 +3.11 +1.49 324.60 +1.08 NOV 19 +7.91 +6.61 347.7S -0.49 
SEP 20 -t-4. 24 +3.08 336.81 +1.06 NOV 20 +7.60 +6.12 3S9.91 -O.S2 
SEP 21 +S.13 -t4.4S 349.02 +1.04 oov 21 +6.93 +S.3S 012.08 -O.S4 
SEP 22 +S.76 +S.S4 001.22 +1.02 oov 22 +S.98 -t-4.34 024.23 -O.S7 
SEP 23 +6.14 +6.29 013.41 +1.01 NOV 23 -t-4.80 +3.16 036.38 -0.60 
SEP 24 +6.28 +6.69 02S.60 +0.99 oov 24 +3.48 +1.84 048.53 -0.63 
SEP 2S +6.18 +6.72 037.77 +0.97 oov 2S +2.08 +0.4S 060.67 -0.66 
SEP 26 +S.8S +6.41 049.9S +0.9S oov 26 +0.66 -0.97 072.80 -0.69 
SEP 27 +S.30 +S.79 062.12 +0.93 oov 27 -0.73 -2.3S 084.94 -0.71 
SEP 28 +4.S4 +4.89 074.28 +0.91 oov 28 -2.06 -3.63 097.07 -0.74 
SEP 29 +3.S8 +3.78 086.4:> +0.89 NOV 29 -3.29 -4.7S 109.21 -0.76 
SEP 30 +2.4S +2.S1 098.61 +0.86 NOV 30 -4.38 -S.67 121.34 -0.79 

ocr 01 +1'?17 +1'?13 110'?78 +0'?84 DEC 01 -S'?32 -6'?34 133'?48 -0'?81 
ocr 02 -0.21 -0.27 122.94 +0.82 DEC 02 -6.06 -6.71 14S.62 -0.83 
ocr 03 -1.64 -1.66 13S.11 +0.79 DEC 03 -6.S8 -6.77 1S7.77 -0.8S 
ocr 04 -3.06 -2.97 147.29 +0.77 DEC 04 -6.86 -6.48 169.92 -0.87 
ocr OS -4.39 -4.15 1S9.46 +0.74 DEC OS -6.84 -S.86 182.08 -0.89 
ocr 06 -S.SS -S.17 171.6S +0.72 DEC 06 -6.S1 -4.90 194.24 -0.90 
ocr 07 -6.46 -S.97 183.83 +0.69 DEC 07 -S.83 -3.63 206.41 -0.92 
ocr 08 -7.04 -6.SO 196.03 +0.67 DEC 08 -4.80 -2.12 218.S9 -0.94 
ocr 09 -7.23 -6.74 208.23 +0.64 DEC 09 -3.43 -0.43 230.77 -0.96 
ocr 10 -6.99 -6.63 220.45 +0.62 DEC 10 -1.76 +1.30 242.96 -0.9S 
ocr 11 -6.29 -6.14 232.64 +0.S9 DEC 11 +0.09 +2.9S 2SS.lS -1.01 
ocr 12 -S.16 -5.27 244.85 +0.57 DEC 12 +2.01 -t-4.40 267.34 -1.03 
ocr 13 -3.66 -4.04 257.07 +0.S4 DEC 13 +3.82 +5.53 279.S4 -l.OS 
ocr 14 -1.90 -2.51 269.29 +0.51 DEC 14 +5.38 +6.27 291.73 -1.08 
ocr 1S -0.01 -0.80 281.50 +0.48 DEC 1S +6.57 +6.60 303.92 -1.10 
ocr 16 +1.86 +0.98 293.72 +0.45 DEC 16 +7.29 +6.53 316.10 -1.1Z 
ocr 17 +3.59 +2.68 305.93 +0.43 DEC 17 +7.53 +6.11 328.28 -1.14 
ocr 18 +5.05 -t-4.18 318.14 +0.40 DEC 18 +7.30 +5.39 340.45 -1.17 
ocr 19 +6.19 +5.38 330.34 +0.37 DEC 19 +6.66 -t-4.43 352.61 -1.19 
ocr 20 +6.97 +6.23 342.S3 +0.34 DEC 20 +S.68 +3.29 004.77 -1.21 
ocr 21 +7.37 +6.71 354.72 +0.32 DEC 21 -t-4.46 +2.03 016.92 -1.23 
ocr 22 +7.41 +6.82 oo6.m +0.29 DEC 22 +3.09 +0.68 029.07 -1.25 
ocr 23 +7.13 +6.50 019.07 +0.26 DEC. 23 +1.66 -0.69 041.21 -1.27 
ocr 24 +6.S6 +6.02 031.23 +0.24 DEC 24 +0.24 -2.04 053.3S -1.29 
ocr 25 +5.74 +S.18 043.39 +0.21 DEC 2S -1.10 -3.31 06S.48 -1.31 
ocr 26 -t-4.72 -t-4.12 055.55 +0.18 DEC 26 -2.31 -4.45 077.61 -1.33 
ocr 27 +3.S4 +2.87 067.70 +0.1S DEC 27 -3.3S -5.40 089.74 -1.34 
ocr 28 +2.25 +1.51 079.85 +0.12 DEC 28 -4.20 -6.11 101.87 -1.36 
ocr 29 +0.87 +0.08 091.99 +0.09 DEC 29 -4.86 -6.54 11t •• oo -1.37 
ocr 30 -O.S4 -1.34 104.14 +0.07 DEC 30 -S.32 -6.65 126.13 -1.37 
ocr 31 -1.95 -2.70 116.29 +0.04 DEC 31 -5.59 -6.42 138.26 -1.38 
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SSTB 
STeZ 
STB S. component 
STB N. component 
STrZ center 

GRS S. edge 
GRS center 
GRS N. edge 1 
SEB S. edge2 
SEB S. edge 

SEB Z 
SEB N. edge 
EZ S. part 
EB 
EZ N. part 

NEB S. edge 
NEB N. edge 
NTrZ center 
NTB 

(text continued from page 226) 

Section I 

Latitude Measures of Jovian Belts and Zones as 
Determined With a Bi-Filar Micrometer 

MEASUREMENTS FOR 1982 - Zenographic Reduction 

Feb. 11 

-40~0 

-26.2 
-20.8 

-25.9 
-15.7 

-15.7 

-11.3 
- 6.8 
- 5.2 
- 0.4 
+ 4.9 

+12.5 
+18.6 
+20.8 
+23.0 

-29~2 
-22.8 

-16.3 

-10.7 
- 5.4 
- 1. 3 
+ 0.4 
+ 4.2 

+ 7.8 
+18.4 
+22.5 
+26.4 

April 11 

-40?7 

-27.6 
-21.3 

-13.9 

-15.1 
-18.6 

- 9.9 
- 4.2 
- 0.1 
+ 1.4 
+ 4.6 

+ 7.7 
+18.9 
+23.0 
+26.6 

~Denotes latitude preceding interaction with GRS. 
Denotes latitude following interaction with GRS. 

~3. Mean 

-36~8 -38~91 
-31.9 -31.90 
-27.3 -27.30 
-24.0 -26.75 
-19.7 -21.15 

-18.9 -22.40 
-11.0 -13.53 
- 9.9 - 9.90 
-15.5 -15.65 
-18.9 -18.75 

- 8.9 -10.20 
- 2.3 - 4.68 
+ 0.0 - 1.64 
+ 3.5 + 1.23 
+ 6.4 + 5.03 

+ 9.5 + 9.38 
+18.9 +18.70 
+22.9 +22.30 
+26.9 +25.73 

All measurements were made with a 35.5-cm. f/10 Schmidt-Cassegrain at 500x; four 
successive measurements of each feature were determined at the micrometer, the mean 
reduced value being listed. 

LONGITUDES OF CM FOR MEASUREMENTS: System I 

Belt or Zone 

STeZ center 
STe~ white oval 
STB 
STB S. component 
STB oval DE 

STB N. component 
STrZ center 
GRS S. edge 
GRS major axis2 
GRS N. edge 

Feb. 11 
Mar. 23 
Apr. 11 
May 3 

342~6 
258.3 
330.0 
141.8 

Latitude Measures of Jovian Belts and Zones as 
Determined with a Bi-Filar Micrometer 

MEASUREMENTS FOR ~ - Zenographic Reduction 

Mar. 15. ~ 3.Q. June .5. July .!! 

-36~58 
-36~24 

-27.64 -26.29 
-28%7 
-26.21 

-23.79 
-21.78 -22.61 -18.09 

-21~45 
-18.09 
-10.40 

230 

System II 

65~2 
97.5 
25.0 
29.2 

Mean 

-3M 58 
-36.24 
-26.97 
-28.67 
-26.21 

-23.79 
-20.83 
-21.45 
-18.09 
-10.40 



s. 

N. 

ZONES 

S. -TEMPERATE 
s. TEMPERATE 
s. TROPICAL 

s 

POLAR REGION 

S. TEMPERATE BELT 
TEMPERATE BELT 
EQTL. BELT SOUTH s. EQTL. BELT ZONE-

EQUATORIAL 

N. TROPICAL ZONE 
~:::::::::::;:::::::;~:::1:=:= EQUATORIAL BELT NORTH 

--~·---NORTH EQUATORIAL BELT 

N. TEMPERATE ZONE 
N. TEMPERATE 

N 

PRECEDING FOLLOWING 

TEMPERATE BELT 

N. TEMPERATE BELT 

POLAR REGION 

Figure 4. Diagram showing standard nomenclature of the belts and zones of 
Jupiter. Contributed by Phillip W. Budine but long used by the Jupiter Section of 
the British Astronomical Association and others. Simply inverted view with south 
at the top. The arrow gives the direction of the planet's rotation. The Great Red 
Spot is shown, in the South Tropical Zone, crossing the central meridian. 
Reference to this diagram will help in following Mr. Sherrod's text on pg. 230 et 
~-

MEASUREMENTS FOR ~ - Zenographic Reduction (Continued) 

Belt or Zone 

SEB S. component3 
SEB Z 
SEB N. edge 
EZ S. part 
EB 

EZ N. part 
NEB S. edge 
NEB N. edge 
NTrZ center 
NTB 

NTeZ center 
NNTB 

Mar. J5_ 

-16~10 
- 9.26 
- 2.46 

+10.63 
+22.30 
+25.64 
+29.04 

MaY 3Q 

-14~24 
- 9.14 
- 4.10 
+ 0.80 
+ 5.61 

+ 8.89 
+12.11 
+21.87 
+24.56 
+27.33 

+34.55 
+42. 12 

- 2.44 

+12.44 
+23.21 

July _!! 

-12~67 
-11.66 
- 0.12 
+ 1.72 
+ 3.20 

+ 8.57 
+14.02 
+23.03 
+27.06 
+31.18 

-14~44 
-10.02 
- 2.28 
+ 1.46 
+ 4.40 

+ 8.73 
+12.26 
+22.61 
+25.75 
+29.18 

+34.55 
+42.12 

1Position in all longitudes not following oval DE, belt double following DE for 
approximately 45°. 

2Note that major axis is not coincident with latitudinal center, but offset nearly 
4° south. 

3For all longitudes except those following GRS for 20°. 

All measurements were made with a 35-5-cm. f/10 Schmidt-Cassegrain at 500x; four 
successive measurements of each feature were determined at the micrometer, the mean 
zenographic value being listed. 

LONGITUDES OF CM FOR MEASUREMENTS: System I System II 

Mar. 15 197~2 191~4 
May 30 78.7 215.2 
June 5 300.0 36.0 
July 4 204.8 74.3 
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Section II 

Discussion of Latitude Measures of Jupiter in 1982 and 1983 

The tables presented in Section I are compiled from direct micrometer 
measurements of belts, zones, and ovals of Jupiter in 1982 and 1983. Each feature 
during the measurement procedure was measured four successive times a~ a minimum; 
if less than four measurements were made for any reason (i.e. air turbulence, 
clouds, incomplete observation period), no reductions were made. The mean value is 
then used for standard computation to zenographic latitudes through the following 
formulae.* 

TAN B = 1.0714 (TAN B'), where 

B = zenographic latitude sought for the feature, and 
B' = factor derived for Earth-Sun-Jupiter angles, by: 

B' = g + D'E, where 

g ratio of measurements to disk as defined by: 

SIN g = [s - (d-s)J, with 
d 

s micrometer value of distance of feature from south limb of planet, and 
d = micrometer value for total diameter of planet; 

D'E 1.0714 x DE, with DE obtained from The Astronomical Almanac. DE is the 
tilt of the axis of Jupiter to the Earth. 

The consistency of values obtained for each date suggests reliabi'lity of the 
derived latitudes, from which the following discussion might be provided. 

South Temperate Belt. Since 1981, and particularly when in conjunction with 
the longitudes of white oval DE, the South Temperate Belt (STB) has demonstrated 
frequent duplicity. Note that the mean value of the STB through longitudes where a 
single nature is exhibited corresponds well with the extrapolated middle between 
the duplicity noted in 1982, with values of -26~97 and -27~02 respectively. The 
latitude of oval DE in 1983, -26~21, is also close to the single component of the 
STB. A considerable separation of the north and south components occurred imme
diately following white oval DE (beginning at longitude II 83° on July 4, 1983) at 
which a separation of ~9 in latitude was noted for approximately 45 degrees along 
the STB. 

South Tropical Zone. The South Tropical Zone (STrZ) appeared only slightly 
more constricted in 1983 than in 1982, with a decreased latitudinal span from 11~1 
to 9~4; centered at -21~2 in 1982 and -20~8 in 1983, the zone appears to have a 
slight northward shift by mid-1983, exhibited by its restrictive north and south 
borders as well. 

Great Red Spot. A complete discussion of the activity of the Great Red Spot 
(GRS) follows in Section III. There appears to be an interesting shift in the 
major axis of the GRS from 1982 to 1983; the major axis is not defined as the 
latitudinal center of the feature, but as the greatest expanse of the ellipse. In 
1982 the spot was centered at -1~5, but in 1983 at -18:1, a southward shift of 4.6 
degrees. Whereas in 1982 the major axis was closely aligned with the south 
component of the South Equatorial Belt at -1~5 and -1~7 respectively, in 1983 the 
major axis of the GRS had shifted southward. Interestingly, the major axis in 1983 
appears offset from the latitudinal center by ~2 south, with the latitudinal 
center at -15~9 and the major axis of the GRS at -18~ 1. The north and south edges 
of the GRS, at -10~4 and -21~5 in 1983, demonstrate that very little physical 
shifting of the vortex had occurred since 1982, with the north and south edges then 
at -9~9 and -22~4 respectively. Therefore, the latitudinal center of the GRS in 
1982 would be at -16~2, in close agreement with that of 1983, demonstrating a 
slight constriction of the Spot of 1~5 which perhaps is coincident with the 0~4 
constriction of the STrZ. 

*The development of these equations is given in B.M. Peek's 1958 book, The Planet 
Jupiter, in Appendix I on pages 269-271. The constant 1.0714 is determined by the 
oblateness of Jupiter. 
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South Equatorial Belt. In 1983 the South Equatorial Belt exhibited an 
increased total breadth of 1 ~2 over the mean value of 11 ° in 1982, resulting from 
slight shifts of the south component southward and a major ~4 northward shift of 
the edge of the northern component. As in 1982, the SEB interacted strongly with 
the GRS, displacing the south component 3~1 southward following the GRS for 
approximately 20 degrees. No latitude shift of the north component of the SEB was 
noted throughout all longitudes. (See Table II-I). 

South Equatorial Belt Zone. The center of the zone between both components of 
the SEB demonstrated minor latitude drift throughout the two years, but the mean 
value of -10~2 for 1982 and -10~0 for 1983 demonstrate the consistency of this 
feature. As previously mentioned, the north component of the SEB shifted 2.4 
degrees into the Equatorial Zone South, which appears to have widened the SEB Z 
without affecting the physical center. (See Table II-I). 

Equatorial Zone South. An interesting and progressive encroachment of the SEB 
North into the Equatorial Zone South has been followed since early in 1982. At 
latitude -&.8 in February, 1982, the edge of the belt has been drifting northward 
predictably until a location of -0~12 in July of 1983, a shift of more than 6° 
northward. This shift is in keeping with a general trend of all features through
out the two years to the north of and including the SEBn to shift strongly toward 
the north. The EZ3 has been constricted by this northward push of the SEBn, from 
an expanse of 5.9 degrees in 1982 to only 3.3 degrees in 1983; a slight northward 
shift of the Equatorial Band has not offset the encroachment of the SEBn into this 
zone. (See Table II-I). 

Equatorial Band. As with all other features north of the SEB Z, the 
Equatorial Band (EB) has steadily shifted north, beginning at latitude -0~4 in 
early 1982 and drifting as far north as +5~6 in May, 1983. (See Table II-I). 

Equatorial Zone North. A strong northward shift of the Equatorial Zone 
North's center was noted after April, 1982, with the shift increasing to May, 1983. 
With a mean latitude of +5~03 in 1982 and +8n3 in 1983, this zone exhibits the 
characteristic 3-4° shift of other features toward the north. Little change in the 
breadth of this zone has been noted throughout the two years, with an expanse of 
8.2 degrees in 1982 and 7.9 degrees in 1983. The northern limit of the EZn is 
difficult to define micrometrically due to the turbulent nature of the south edge 
of the North Equatorial Belt. (See Table II-I). 

North Equatorial Belt. The same northward shift of other features is also 
shared by the North Equatorial Belt (NEB). This broad (9~4 and 10~3 in 1982 and 
1983 respectively) and single belt demonstrates a shifting apparently equal on both 
the south and north edges. The 1982 mean latitude of the south edge was +9~4 
compared to +12n in 1983; the mean north edge was at +18~7 in 1982 and +22~6 in 
1983, demonstrating a 2.9 degree and 3.9 degree shift for the south and north edges 
respectively, with only a one degree increase in total breadth of the belt. 

North Tropical Zone. The total breadth of the North Tropical Zone (NTrZ) 
changed only from 7.0 degrees in 1982 to 6.6 degrees in 1983; yet the physical 
center drifted north from +2~3 to +2~8, the changes of 5:5 being consistent with 
the similar shift of many other Jovian features. 

North Temperate Belt. A consistent north-shifting movement of the North 
Temperate Belt has been noted since February, 1982, when the belt was measured at 
latitude +2~0; at last observation (July, 1983) this feature was placed at +31~2, 
the largest of all drifts noted. However, the mean increase of 1983 over 1982 is 
+~45, consistent with the value of all other features demonstrating this northward 
shift. 

Table II-I 

Northward Drift of Jovian Features from 1982 to 1983 

Feature ~ 19.!B Expanse Maximum Shift Mean Shift 

SEBs -15n -14~4 3~4 +1~3 
SEB Z -10.2 -10.0 11 ~8 2.8 +0.2 
SE~ - 4.7 - 2.3 6.7 +2.4 
EZ - 1.6 + 1.5 4.6 6.9 +3.1 
EBs + 1.2 + 3.2 6.0 +2.0 

EZ + 5.0 + 8.7 8.1 4.7 +3.7 
NEg, south edge + 9.4 +12.3 +2.9 
NEB, north edge +18.7 +22.6 4.8 +3.9 
NTrZ +22.3 +25.8 7.0 6.3 +3.5 
NTB +25.7 +29.2 8.2 +3.5 

Average +2n 
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Figure 5. Graphical representation of change in mean zenographic latitude of 
various features between 1982 and 1983 apparitions. Prepared by Clay Sherrod and 
based on his micrometric measures. Positive (down) values mean that the feature 
moved north on Jupiter from 1982 to 1983. See also text. 

Comments on the Northward Shift. It appears that the trend for northward 
drift of many Jovian features began between February and March, 1982, as based on 
micrometer measures during that period and on measures in late 1981. In some 
instances (i.e., GRS center, SEEn, EB, NEBs, NTB) the shift has been smooth and 
uniform; but other features (e.g., SE~) have demonstrated less predictability. 

It is interesting to note (see r'igure 6) that the longitude of the GRS was 
essentially stationary from 1978 through the early part of 1981; yet beginning in 
March-April, 1982--a time coincident with the beginning of north movement of many 
Jovian features--the GRS position in longitude decreased steadily through 1983. 
Suspected latitude-induced variations of rotational velocities (thereby affecting 
positions in longitude) have been discussed by Lenham and others. Although the 
initiation of drift after a four-year lull appears coincident with the latitude 
shift of Jovian features, no short-term velocity change appears associated, as 
demonstrated in Figure 7. 

SECTION III 

Summary of the Position and Motion of the Great Red Spot, 1972-1983 

The changing position in longitude of the Great Red Spot of Jupiter is 
demonstrated in Figure 6, the plots representing mean values in a total of 237 
reduced longitudes from the Arkansas Sky Observatory. Figure 7 demonstrates the 
reduced rotational velocities of the feature from those positions, each plotted 
value being in close agreement with values found by the Association of Lunar and 
Planetary Observers and the Planetary Division of the British Astronomical Associa
tion. 

The discussion which follows focuses on characteristics during the 11-year 
period. 

Longitudinal Expanse of the GRS 

From 325 observations of position of the preceding and following ends of the 
GRS from 1972 through 1983, a mean longitudinal expanse of 21~9 was determined. 
This result is far smaller than the one by Peek with a mean 1927 to 1943 value of 
25~5. By late 1982 and the first half of 1983, however, the Spot was measured 
micrometrically to have a mean length of 2~4, a value very close to the measured 
overall value of the Red Spot Hollow, which has been more dominant than the Spot 
itself since the great fading of the GRS in 1975- Thus, it is suspected that the 
longitudinal expanse of the Hollow represents the total influence of the Red Spot 
vortex, which in turn is the measured value when the GRS is intense, as it was for 
the majority of the time interval employed by Peek. 

Considerable short-term fluctuations in the extent in longitude of the GRS 
have been noted, particularly during the 1975 and 1976 apparitions when the expanse 
varied from as little as 12 degrees to nearly 23 degrees. It is interesting to 

234 



I 9 7 4 j ' _ec cC •• ,. :~ :;; c": !J •.• 
i ').: •- ,., :;•! ~~~.;c.,~ ''" 

- '-"= - ·~ :· r : .~- c::C ::- .~·>= !!! :: 
-. :·::;c) •· ' ., .:.: '•• '"' •.. ' • ;•=c ·-=· ::!'• ~ ~. '; 

I •j> J ····I ; ; r:;::~li!i-. 

1977~~~-~-~~~~-~·-~·~·-·-~-~-~-4·~-~~--··~=~;-~·-~··~-~--=--~-~·~Q~-+2~~ 
.. •· ~ •··· . '::- •"' ?_ ~~~~-- e ·:::;. 

....... " - • : -' 1 : ':=;- :•. ::,:: .x ·:;, "i"..: ~· 'sc=:: ·' 
,.::' • : .• , •• :::;.: ~cr· ::~ ~·~ ~:-§- ar ~'~ : 

I 978 I'' •_:: .,. _:•: '<'eeoc: ; •::• •:.::.~::: ,;-. •;:: r:~ ·s~·~; ::;J_~- •• 
1 ••• •• .... , ___ • .. ~ '·"' ;;:.: ::g; 5:: :::c ~= :rr: ·~~ '"''~ 
r 1 :: ~ 1• :c -_-,, :-•• :0' ::• •: ' '••• ·±o• 2• ':-" ~~t: ~'' lch11£ : 
•-••' , :•r c ::: :· :;~ :;;; ~::c ;;;: ;;.•: •:·~ ~Y '• 

1 97 9 I - I --;"I ,-.•... , I • I :: . ... .. " ;:: ;·~ ;;-<:• ~·:;; 
I I~ ;:•· r- i. · '' ' cfn; '~" ::: .• 

I 

••. I •,: > :·_.: ··' ·:, 'i• I l\• \I~~:·:: ::: ' 
I' ' •- !, ' ·i!li. 

... 

I 98Z 

' " ' ~-=~~~~~~~ •. r~H 

·--- ·;-- .. , ...... , .. ··- ~'-'---'-• -· ·•· ,~ __;_c.;___j;!~l+-+-'---1---l 
: • ;,, .: > '" 

I 983 

~l-~1-----1------1--- t-

30 0 Sf 

Figure 6. Observed longitudes in System II 
of the center of the Great Red Spot on Jupiter 
as determined by Clay Sherrod, 1973-1983. Each 
plotted point is the mean of 5 to 7 observations 
by Mr. Sherrod. See also discussion in text. 

note that the variation in longi
tuinal expanse of the Hollow, on 
the other hand, was negligible, 
maintaining a length of slightly 
more than 24° through the same 
interval. 

Table III-I, below, provides 
longitudinal expanse means, 1973 
through 1983. 

Table III-I 

LongitudinalExpanse 
of the GRS . .1313=lB 

Year Expanse 

1973 22?1 
1974 20.3 
1975 17.3 
1976 24.9 
1977 20.3 
1978 
1979 20.2 
1980 
1981 21.4 
1982 26.6 
1983 24.0 

Longitudinal Placement and 
Drift of the GRS, 1972-1983 

A very predictable and per
haps periodic drift of the GRS 
during the 11-year interval from 
1972 to 1983 is demonstrated in 
Figure 6. Not plotted are earl
ier positions in 1970 and 1971, 
which place the Spot at 22° to 
7°, respectively, indicative of 
the cyclic pattern witnessed in 
this 11-year interval. 

Several key periods are 
noted here. In 1974-76 a major 
displacement to increased longi
tudes is noted after a station
ary placement through 1971-72; 
considerable drifting appears to 
have occurred after the displace
ment, but a mean position is 
established near longitude 45° 
during and after 1976. A second 
longitudinal shift westward (to 
increased longitudes) was noted 
in late 1977 through mid-1979, 
this one also accompanied by many 
erratic secondary oscillations in 
position. Maximum placement in 
this westward drift was noted in 
mid-1979 when the Spot achieved 
longitudes near 60°, but follow
ing shortly thereafter, was a 5-
100 east drift within the next 
six months. Another plateau, 
similar to that beginning in 
1976, was noted beginning in 
1980, resting at a mean longitude 

of 52°; a slight decrease in longitude was suspected by mid- 1981, followed by a 
rapid eastward displacement in 1982 and 1983. 
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Figure 7. Rotation Period of the Great Red Spot of Jupiter from 1973 to 1983 
as determined by Mr. Clay Sherrod. Each point on the broken-line graph is the 
average observed rotation period for the relevant apparition of Jupiter. 

The period of decrease in longitude might be conjectured to be similar to the 
period of increase experience:i from 1973 to 1976, that being roughly 2.5 years of 
rapid shift to the 1976 plateau. The end of the second plateau appears near March, 
1982, resulting in a speculated minimum drift period near 0° longitude in late 1984 
and requiring a substantial eastward shift in mid- to late-1983 similar to that in 
1975. That interval--from beginning of westward shift to end of eastward reloca
tion--is nearly 11 years. 
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Figure 8. Three drawings by Clay Sherrod of the Great Red Spot on Jupiter and 
its vicinity with a 35-cm. Schmidt-Cassegrain reflector. Note the short-term 
changes. The interaction of the Great Red Spot with belts and zones results from 
the differential rates of Jovian atmospheric currents relative to the motion of the 
Spot. South at top in a simply inverted view. Longitudes given on top sketch are 
in System II. 

Minimum longitudinal placement occurred in June-July, 1971 and is suspected to 
be similarly located 7 years, 9 months after maximum westward displacement (mid-
1979), thus in late 1987, demonstrating an interval of slightly more than 16 years 
if the current pattern does indeed result in a total eastward shift offsetting the 
westward displacement of nearly 60°. 

An interesting correlation appears with the substantial decrease in intensity 
in 1975 of the GRS and its rapid westward displacement. The present faintness of 
the feature was realized by early 1976, a time from which to 1982 the GRS 
demonstrated little average motion in longitude other than the sporadic shifts as 
noted in Figure 6. While the GRS was in a stationary position, from 1971 through 
mid-1974, in very low longitudes, it was extraordinarily dark. 

It is possible that a shearing of sorts occurs during substantial shifts in 
longitudinal placement of this vortex, resulting not so much in a physical change in 
the overall size (as noted by the continuance of the Red Spot Hollow when the GRS is 
not visible) and output of the vortex, but merely in the degree of visibility of 
depth in the Jovian clouds as seen from Earth. Consequently, in periods when the 
shearing effect is absent or near zero, a direct axial orientation of the vortex 
flow might be provided from the source of the vortex to its opening in the high 
clouds, resulting in increased darkness by increased depth. 

The countering situation would be during maximum shearing between varying 
levels of Jovian clouds, resulting in the vortex origin (deep within the clouds) to 
be displaced longitudinally from the opening in the high clouds which we see from 
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Earth. Then, rather than peering deep within the vortex as we might do with zero 
or minimum shear, it is the rather shallow walls of the vortex which are seen, 
resulting in minimum intensity. 

The possibilities of the situation just theorized are interesting. It allows 
for the interpretation of the exact position of the GRS below the cloud tops by 
noting its apparent intensity; if intensity is merely a factor of an inversely 
proportional shearing effect, then the rotational values for the GRS are not 
accurate for the true source of the vortex. 

Only when the source of the vortex m~ght be located directly below the Hollow 
should we expect to see the GRS at its darkest; consequently, the farther the 
source of the vortex is offset from its opening in high clouds (the Hollow), the 
higher is the wall of the vortex we are seeing, thus increasing the reflectivity of 
sunlight and the loss of contrast between the cloud tops and the opening. Maximum 
offsets in longitude such as that in 1975-76 would result in maximum shearing and 
minimum intensity. 

If such an hypothesis holds, the shearing effect is a result of high clouds 
where the opening is seen, and thus no periodicity of the darkening should be 
expected; and the position of the source of the vortex would be difficult to 
discern, the source itself being probably subject to internal drift patterns. 

Rotational Characteristics of the GRS, 1972-1983 

Table III-2 provides mean rotational rates of the GRS for 1972-1983 as determined 
from 237 observations; the values presented are in close agreement with similar 
reductions of the Association of Lunar and Planetary Observers and the British 
Astronomical Association. 

Table III-2 

Rotational Rates (System II) of the GRS, 1972-1983 

Year Period 

1972 9H55M4o~4 
1973 41.317 
1974 44.602 

1975 - 1976 43.557 
1976 - 1977 44.055 

1978 41.043 
1978 - 1979 39.257 

1980 39.136 
1981 40.065 
1982 39.811 
1983 39.126 

Mean Period 1972-1983 9H55M41~457 

Note that the period, even though acceleration has occ~red since 1978, is 
considerably slower than the mean value derived by Peek of 9 55m37%. for the time 
interval 1831 through 1948. 

Major decelerations occurred from 1973 to 1974, 1975 to 1977, and 1980 to 
1981; accelerations of the GRS were noted from 1974 to 1975, from 1977 to 1979, and 
a slight but steady acceleration from 1981 to 1983. These fluctuations are plotted 
graphically in Figure 7. 

SECTION IV 

Index of Latitude-Period of Major Jovian Features, 1980-83 

Feature Latitude Latitudep Period Periodp 

SSTB -38~91 
sTer -36.58 
STB -26.97 -29° 
STBs -27.99 -31 
STBn -25.26 -27 
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Index of Latitude-Period of Major Jovian Features, 1980-83 (Continued) 

Feature Latitude Latitudep Period Periodp 

Oval DE -26~21 9h 55m 21% 
Oval BC -27.30 9 55 28.1 
GRSs -21.93 9 55 41.5 

9h 55m 38s GRSc -15.81 -22° 
GRSn -10.15 

STrZ2 -20.99 -23 9 55 35.9 
STrZ 

Spot3 
9 55 33.6 

False -20.95 9 55 38.2 

SEB 4 
s -15.05 -19 9 55 36.9 

SEB 5 s -18.42 9 55 24.0 

SEB Z -10.11 9 55 43.5 
SEBn - 3.48 - 3 
EZs - 0.18 9 50 41.0 
EB + 2.82 0 
EZn + 6.88 9 50 29.1 

NEBs +10.82 +10 9 50 28.3 
NEB +20.66 +14 9 55 27.6 
NTr2 +24.03 
NTB +27.46 +27 
NTeZ +34.55 
NNTB +42.12 +40 

NOTES: LatitudeP, Periodp 
Latitude , Period 

B.M. Peek 1872-1948 means. 
Sherrod 1980-1983 means. 

9 55 36 
9 55 29 

9 55 39 

9 51 21 

9 50 24 

9 50 24 
9 55 29 

9 53 17 

9 55 38 

STB1 = longitudes through which STB is single/one component. 
STrZ2 = major outbreak of April-June, 1981; periods given by Peek are a mean 

of similar outbreaks in 1901 through 1940. 
False Spot3 = dark oval similar to GRS noted from 1980-1981 in STrZ at south 

edge of SEB . 
SEBs 4 = all longitudes other than 20° following GRS and Disturbance (STrZ) 

areas. 
SEBs5 = latitude following GRS and within Disturbance areas; note similarity 

of this latitude to Peek's mean for normal SEBs south edge. 
The latitudes in the table are all zenographic ones. 

Postscript Q.y Editor. Where Mr. Sherrod refers to the work of Peek in the 
preceding article, the reference is to the classic book, The Planet Jupiter, by 
B.M. Peek, published in 1958 by the MacMillan Company. 

Writing on August 1, 1983, Mr. Sherrod in replying to the Editor noted the 
following: "I believe you are correct that accurate representations of latitude 
and rotation period are not possible to 0.01 degrees and 0.1 seconds respectively; 
however, I think it necessary from a statistical analysis standpoint, both from 
observer-to-observer relationships and from method-to-method standardization, to 
begin to adapt our thinking to reflect such values. In other words, I believe that 
the observer's projected accuracy and correction is within a single decimal per
centage (1-9% accuracy on observations) if reported in 1/100ths, and within 10-19% 
accuracy if reported in 1/10th increments. The values, then, are not representa
tive of the accuracy of the value, but more so representative of the accuracy of 
the measurement." 

A GUIDE TO VISUAL OBSERVATIONS OF VENUS 

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

Introduction 

Visual observations of the planet Venus must be carried out in cooperation 
with a suitable systematic research program if one is to expect his results to be 
of any real use to science. Observations of the planet are normally undertaken 
early in an apparition, continuing until the planet Venus is too near the Sun to 
permit useful work at superior conjunctions. 
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Because Venus has a high reflectivity and is comparatively near the Sun, it is 
characteristically very bright. The high albedo produces glare, and the rather 
faint and elusive markings at the visible surface of the planet, which are normally 
of very low contrast, become exceedingly difficult to detect. Considerable contro
versy exists over the true nature of these amorphous or somewhat streaky features, 
presumably of atmospheric nature. It is not at all unusual for two observers, in 
fact, working on the same date with comparable instrumentation to record strikingly 
dissimilar markings. 

It is the usual procedure to follow Venus from before the time of greatest 
western elongation to as close to superior conjunction as the proximity of the 
planet to the Sun and its own decreasing angular diameter will permit. In addi
tion, one may observe from shortly after superior conjunction until the crescent of 
Venus becomes too thin for useful work following the date of greatest elongation 
east. Even though Venus frequently reaches a maximum angular distance from the Sun 
of about 47°, the planet is still often observed near the times of sunrise or 
sunset. If the planet is seen against a dark sky, the effects of its excessive 
brilliance are particularly noted. At the times of evening apparitions, Venus is 
frequently low in the western sky where the effects of atmospheric differential 
refraction are at their maximum; consequently, the seeing conditions are very poor. 
During morning apparitions the observer can wait until the background sky brightens 
a considerable amount, and Venus can be followed into broad daylight. Thus, it is 
perfectly desirable to observe Venus during daylight hours when most of the asso
ciated glare of the planet is gone. While it may seem difficult to look for a 
planet during daylight, it must be remembered that Venus is very bright; and in 
actual practice the planet is usually easy to find if its precise location relative 
to the Sun can be determined. Many individuals also find that the presence of a 
slight haze or high cloud often improves the definition while reducing the glare. 

With regard to instrumental prerequisites for observing Venus, it is highly 
recommended that observers employ nothing smaller than a 2.4-inch refractor or a 6-
inch reflector. When observing is done with smaller apertures, one must seek a 
suitable combination of large angular diameter and large phase for successful 
detection of the elusive surface features on the disc of the planet. This combina
tion of factors occurs about midway between the times of greatest western elonga
tion and superior conjunction, as well as between superior conjunction and the time 
of greatest eastern elongation. During such periods one may note that Venus has an 
angular diameter of approximately 16" and a gibbous phase. Use of magnifications 
within the range of 50D to BOD (when D is expressed in inches) is entirely 
practical when Venus is high in the sky. The optical components of the instrument 
must be exceedingly clean and free of dust; unless considerable amounts of dust are 
removed from optical surfaces, incident light will be scattered significantly. 
Atmospheric conditions will frequently limit the amount of useful magnification; 
however, it is generally known that somewhat higher powers must be utilized as an 
aid to reduction of glare. Full participation in the various programs of the 
Section dictates the use of apertures usually ranging from 4-inches in refractors 
to 10-inches in reflectors; the larger the instrument, within reason, the more one 
is likely to see. 

To supplement the basic instrument, a good set of color filters of precisely 
determined transmission characteristics is desirable. Low-transmission filters 
increase contrast and definition while limiting the effects of irradiation. For 
Venus, blue and violet filters of the Wratten series (W38A or W47) are useful for 
uncontrasted detail, mainly because of the yellowness of the planet's cloud layer. 
Alternating color variations from red to blue are frequently detected in the south 
polar region of Venus using red (W23A or W25), yellow (W12 or W15), and green (W57) 
filters. Variable-density polaroid systems are helpful in the visual detection of 
dusky markings on Venus in addition to the color filters one might employ. 

When attempting to locate Venus during the daylight hours, it is almost 
imperative that the telescope employed have an equatorial mounting with setting 
circles and a clock drive. If an altazimuth mounting is equipped with slow motion 
controls on both axes, this design might also prove not too troublesome to deal 
with if the individual is patient and systematic in his search for the planet. One 
is advised to observe at times other than noon, when seeing conditions usually are 
at their poorest; the optimum times for observing Venus are at twilight or dawn if 
the planet is near greatest elongation. 

It is perhaps worth mentioning here that the newcomer to studies of Venus 
often finds the disc of the planet totally devoid of detail of any kind. This 
visual impression is not uncommon for the untrained or inexperienced eye, and with 
time the careful observer will soon begin to detect the delicate contrasts so 
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common to the planet. Incidentally, it is not unusual for even the best and most 
experienced observer of Venus to report a completely blank disc; negative observa
tions, indeed, are just as important as positive ones in the overall analysis. 

Utilization of the appropriate drawing blanks and report forms is required by 
the Venus Section. There is ample space provided on the forms for nearly all 
pertinent observational data, and thus these become exceedingly useful at the 
telescope. 

In the final analysis, the ultimate goal of the A.L.P .0. Venus Section is to 
attempt to assemble a completely homogeneous mass of accurate, and thus reliable, 
observational data collected over a great number of apparitions, to perform an 
exhaustive analysis of the data by statistical methods, and to seek results which 
might ultimately reveal some answers to numerous prevailing questions about Venus 
and solutions to some of the problems which continue to interest and to perplex 
various members of the astronomical community. 

Visual Observations of Surface Details 

Direct visual observations of the planet Venus and also those made using color 
filter techniques show varying differences in recorded detail at the visible 
surface of the planet. The real solid surface features of the planet are 
presumably permanently obscured by a generally opaque atmospheric blanket, which 
appears light yellow. When Venus is observed or photographed in infrared or red 
wavelengths, the disc of the planet usually appears quite featureless, while at 
much shorter wavelengths of light a variety of markings, which appear to indicate 
an extremely dense cloud layer, become prominent. Rather large, typically diffuse, 
and roughly parallel (or perhaps even radial) banded dusky markings, which commonly 
are observed in the equatorial regions of the planet, are frequently visible on 
photographic plates exposed at visual and ultraviolet wavelengths. In addition, 
drawings made by observers using a number of color filters of known transmissions, 
as well as those executed in integrated light, reveal similar dusky features on 
occasion. Such markings are known to change their shape and orientation within a 
relatively short period of time, often within a day or so. Other low-contrast, 
quasi-permanent markings can be detected in yellow light, while bright clouds may 
be seen at one time or another near the cusps of Venus. 

Recent investigations have revealed only a slight to moderate correlation 
between markings typically seen on ultraviolet photographs and those seen on 
drawings and photographs taken at longer wavelengths. Studies of the wavelength 
dependence of features on Venus with narrow-band interference filters have 
indicated that the cont!';ast of the markings falls off ~:apidly at wavelengths 
longward of about 3800 A, becoming almost zero at 4200A. This upper limit is 
extremely close to the lower limit of visibility of the average human eye, probably 
precluding their visibility to most observers. It is possible, however, that the 
infrequent yellowish markings may be detected by the experienced eye with some 
confidence, but a great deal is dependent upon the contrast conditions at the time 
of observation as well as one's own visual sensitivity to delicate contrast 
differences. Some investigators have shown that, by producing artificial effects 
similar to those on Venus, the markings seen on the planet cannot be attributable 
entirely to varied psycho-physical reactions. Ideally, then, visual work is best 
carried out when contrast conditions are at optimum level; and as we have seen, 
these criteria are best met when Venus is inspected optically against a bright 
background. 

Examination of the observational data accumulated over several years by a 
number of individuals, using visual and photographic techniques, reveals a tenta
tive pattern for the markings at the visible surface of the planet. These may be 
listed categorically as: (a) banded dusky markings, dusky streaks that character
istically run parallel to one another across the illuminated portion of the planet 
and lie perpendicular to the line of the cusps; (b) radial dusky markings, 
typically bearing some resemblance to a "spoke" pattern, the streaky features 
converging at the subsolar point; (c) irregular dusky markings, elongated or 
roughly linear streaks exhibiting no definite pattern; (d) amorphous dusky mark
ings, shaded features showing no recognizable form or pattern; and (e) bright spots 
or regions, exclusive of the cusps, which are seen as brightenings that typically 
appear much lighter in intensity than the surrounding portions of the illuminated 
disc. 

It is clear from a statistical examination of the data that the amorphous 
dusky markings, irregular dusky streaks, parallel banded markings, and the various 
bright areas or spots appear commonly at visual wavelengths and are detected at 
various times by the trained or experienced systematic observer of Venus. Those 
markings which are detectable only at ultraviolet wavelengths may well conform to a 
similar pattern as those seen visually, but the correlation between those features 
seen on ultraviolet photographs and the ones detected by visual means is poor. The 
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radial or "spoke" pattern appears to favor ultraviolet photographs, but there 
exists some evidence to suggest a faint radial pattern at red wavelengths. 
Furthermore, it has been shown in recent years, following an examination of photo
graphs taken at different wavelengths of light, that there is a curious reversal of 
intensity of markings at longer wavelengths (i.e., those features which appear dark 
at ultraviolet wavelengths show up bright in red light). Clearly, any recognizable 
correlation between the data accumulated by these methods can prove to be of great 
significance, while simultaneous observations of features at the surface of Venus 
at different wavelengths and varying contrast conditions can shed s me additional 
light on the actual morphology and visibility of the elusive markings on the 
planet. 

The major contribution that the visual observer of Venus can make is to 
accumulate a long series of systematic and objective drawings of the planet, 
recording any suspected detail with the greatest care and patience. Chiefly, the 
observer of Venus can gather valuable information through a number of endeavors: 
visual photometry, visual colorimetry, and photography at visual and ultraviolet 
wavelengths. The drawings of the planet, therefore, constitute only one portion of 
the necessary data required at the time of an observation. 

Wuen attempting a drawing of Venus, the individual should record the delicate 
shadings with the utmost care, noting any degree of uncertainty that may exist 
regarding their actual visibility. The Venus Section has adopted a scale of 
conspicuousness to add some quantitative emphasis to the observing technique while 
making observations easier to interpret statistically as well. This numerical 
scale is based upon values ranging from 0 to 10, thus: 0, nothing seen or 
suspected; 3, nothing certain, only vague suspicions; 7, very strong suspicions; 
10, markings certain. Intermediate values may be assigned as they appear applica
ble. Individual features may be assigned a rating on the above scale, but at other 
times it may suffice only to use the numerical values for the entire disc of the 
planet. In either case, the use of the conspicuousness scale should be indicated 
clearly as to what the numerical values represent: whether single features or the 
whole disc. A section on the standard observing form is prov1ded so that 
individuals may properly assign such numerical values to features on Venus. 

Techniques of visual photometry involve estimating the relative intensities of 
markings seen on Venus, employing the standard ALPO intensity scale discussed below 
as it applies to the planet Venus. As most observers know, the scale uses a 
numerical rating ranging from 0 to 10, whereby: 0, complete black, dark as the 
background sky (if sky is black); 4, dusky; 6, slightly shaded; 8, very bright; 10, 
brightest of all. As with the previous numerical scale, intermediate values may be 
assigned as they apply. This scale is intended to help the observer describe the 
darkness of the markings relative to each other and in no sense is it an absolute 
intensity scale. Ordinarily, observers rate the brightest portions of the disc as 
9 or 10 on the scale, faint dusky markings about 7, and unusually dark features 
about 6. These numerical estimates are entered on a supplementary sketch of Venus 
aside from the actual drawing on the forms provided by the A.L.P.O. Venus Section. 
Note that visual photometry is carried out in integrated light to begin with, not 
with filters. No intensity values are to be entered directly on drawings. 

In addition to making intensity and conspicuousness estimates in integrated 
light, it is important to establish the differences in the appearance of the disc 
and markings at different wavelengths of light. Using the methods of visual 
photometry as before, but now also placing before the ocular a color filter of 
known transmission, numerical estimates of intensity and conspicuousness are added. 
For visual colorimetry of Venus, it is recommended that the following filters be 
employed: W4J (blue) having a transparency of 1.0% and a transmission range from 
4000 to 5000 A; W57 (green) having a transparency of 24.0% and a range of 4950 t.,o 
5750 A; and W25 (red) having a transparency of 14.0% and a range of 5900 to 7000 A. 
Smaller apertures might require a blue filter which is less dense than the W47, and 
a likely substitute might be the W38A filter. The above three filters were 
selected-because they transmit mutually exclusive portions of the visual spectrum. 

Aside from purely visual techniques, the observer should eventually advance to 
the level whereby he will want to attempt photography of Venus at visual and 
ultraviolet wavelengths. It is interesting to compare photographs to one another 
and with drawings of Venus made within a few minutes of one another, mainly for 
confirmational purposes. The importance of such comparisons has already been 
stressed for a solid mass of simultaneous observations of the planet. For 
ultraviolet photography, at least a 6-inch reflector is to be desired; obviously, 
refractors are not suited for ultraviolet photography. Using Panatomic-X, Plus-X~ 
and/or Tri-X film and a filter which transmits within the range of 3200 to 3700 A 
(a W18 filter has these characteristics), it is possible to obtain some useful 
results. Note that the camera must be located at the Newtonian focus of the 
reflector (or at the prime focus), or an alternate method might involve projection 
through a quartz eyepiece. 
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All observations must be accompanied by a thorough evaluation of the seeing 
conditions and the transparency at the observer's location. Utilization of the 
standard ALPO seeing scale is imperative. This scale employs a numerical sequence 
ranging from 0 (useless and totally unsteady conditions) to 10 (perfect). While 
the scale is, in truth, somewhat subjective, it does provide the observer with some 
roughly quantitative means of rating the quality of the atmospheric conditions with 
regard to image steadiness and definition. Transparency denotes the faintest star 
which is visible to the unaided eye (dark adapted as well) without using off-axis 
VlSlon. Allowances are usually made for moonlight, haze and fog, street lights, 
etc. Thus, the transparency is a rating of the clarity of the atmosphere for the 
most part. More quantitative scales of rating the seeing and transparency are in 
use by advanced observers, and information on these can be obtained from the 
Section Recorder upon request. 

Cusps, Cusp-Caps, and Cusp-Bands 

Fairly prominent bright areas, located in the same relative proximity as the 
cusps or "horns" of Venus, have been referred to as the "cusp-caps" of the planet. 
They are visible mostly around the time when Venus is in a crescent phase, but they 
have also been spotted at gibbous phases. As to their real nature, there exists 
some real controversy, some observers tending to regard them as a result of some 
contrast effect. Observational evidence does not support this view, however, 
especially since they have been detected in ultraviolet photographs. They are not 
permanent features, and they do not exhibit the same aspect from one time to 
another; observers should remain mindful of their transient nature. 

The cusp-caps do not always appear at the true cusps of the planet. Instead, 
they have been seen well away from the cusps, assuming various irregular shapes and 
frequently extending down the limb of the planet as an amorphous bright patch. In 
addition, the cusp-caps have been noted to possess dark borders or cusp-bands on 
occasion, and this border is probably due to contrast phenomena. Investigators 
have noted some systematic pattern of fluctuations with respect to their changes in 
size and overall brightness, and it would be interesting to follow this hypothesis 
with subsequent confirmed observations. 

When Venus approaches inferior conjunction, it is noticed that the cusps are 
often extended dramatically into a halo completely encircling the unilluminated 
portion of the planet's disc. This effect is caused by sunlight reflected through 
the atmosphere of the planet and forming a ring of light as it appears to us on the 
Earth. Such extensions of the cusps are composed of a brighter geometric extension 
of the crescent and a fainter such extension around the complete limb of the 
planet. It would be interesting to note the width, brightness (relative), and 
possible color of this feature. It is valuable to try to make a very careful 
measurement or estimate of the angle from the estimated true cusp to the tip of the 
extension as subtended at the center of the disc. For visual estimates, a good 
protractor for measuring drawings comes in handy; of course, measurements attempted 
with a micrometer are to be desired even more. 

Asymmetries have been noted between the northern and southern cusps of the 
planet Venus, and it is worth comparing the two to determine which one is the more 
prominent, which one is the larger, which one may exhibit a blunting or a widening 
effect, etc. Near dichotomy is the best time to observe for these irregularities. 

Verbal notes on all aspects of the cusp phenomena described herein are quite 
important, but attention must also be given to the statistical data needed on the 
standard observing forms. These data are estimates of cusp brightnesses (relative 
numerical intensities) in integrated light and with color filters, their sizes, 
their conspicuousness, and so on. 

The Ashen Light and Other Dark Hemisphere Phenomena on Venus 

For centuries various individuals have reported a very faint illumination of 
the dark hemisphere of Venus, known as the "ashen light", resembling earthshine 
that we see on the dark portion of the crescent Moon. This elusive phenomenon is 
quite rare at best, it is extremely difficult to perceive, and it requires that 
Venus be viewed against a dark background sky. The contrast of the extremely 
brilliant crescent with the dark hemisphere of the planet is a major factor making 
observations of the ashen light so difficult. It is almost essential that the 
serious student of Venus employ an eyepiece having a crescentic occulting bar. 
Through the use of a device like this, the bright crescent can be hidden behind the 
bar; and a fairly good view of the dark hemisphere can then be enjoyed. 
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Several individuals have reported seeing the ashen light when the planet is 
observed against a daylight or twilight sky, which would apparently demonstrate 
that the intrinsic brightness of this phenomenon is tremendous, especially when 
some people testify that the dark side has been visible at noon near the date of 
inferior conjunction. Simultaneous observations by two or more individuals, 
wherein at least one observer is located at a place where Venus can be seen against 
a dark sky and the other individual is situated so that the planet is viewed 
against a daylight sky, should greatly improve the chances for systematic and 
objective brightness comparisons as well as for a needed evaluation report on the 
threshold of visibility of the phenomenon. If the ashen light happens to be as 
bright as some observational data suggest, then one might speculate that an 
observer located at a place where Venus is seen against a dark sky would be able to 
see a very unusual brightness of the dark hemisphere of the planet. Records, 
however, do not show this great brightness differential between two stations at the 
time of a simultaneous comparison. 

Other observers have performed spectroscopic analyses on the ashen light, and 
they suggest that the phenomenon is due to physical processes which are closely 
analogous to those producing aurorae on the Earth. Still others regard the entire 
phenomenon as the result of a contrast effect. It is of interest to compare 
positive identifications of dark hemispherical phenomena to peaks in the solar 
cycle since it has been pointed out that the effect is often noticed around the 
time of maxima of solar activity. Negative observations are quite important 
statistically as well. 

Observational reports should include the following information: the apparent 
brightness of the phenomenon using no filter, brightness estimates employing a 
variety of filters of known transmissions and low density, distribution of the 
ashen light over the dark side of the planet as seen from the Earth, etc. Simul
taneous observations are of unlimited importance, and the more confirmed reports 
that are available, the more reliable will be our data. 

Quite aside from the suspected observations of ashen light are the frequent 
reports of a darker unilluminated portion of the disc even darker than the back
ground sky. This particular phenomenon is noted especially when small apertures 
are used with low magnifications, and most individuals consider it an illusion. 
Nonetheless, reports of such unusual phenomena should be sent to the Section, with 
attempts to obtain simultaneous identifications. 

Irregularities in the Terminator 

The boundary separating the sunlit and dark portions of Venus is known as the 
"terminator" of the planet, ideally a perfectly smooth half-ellipse and entirely 
symmetrical with the apparent equator. It should be noted, however, that the basic 
shape of the terminator changes as the phase changes, but other irregularities have 
been noticed which are not expected. Local deformations in the terminator 
frequently resemble "dents" and "bumps" along the otherwise curved line, and it is 
not unusual for either the northern or southern portions of the terminator to 
appear concave or convex around the time of dichotomy. Flat segments are reported 
additionally at the gibbous and crescent phases. Some investigators have attributed 
these large-scale deformations to dusky markings near the terminator giving the 
appearance of indentations or bulges. Phenomena such as these should be drawn in on 
the forms and accompanied by the statistical data required; verbal notes are worth 
a great deal as well. 

Schroeter's Phenomenon 

The predicted phase, k, of Venus is the ratio of the area of the illuminated 
portion of the apparent disc to the area of the entire apparent disc regarded as 
circular. This predicted phase, which has been determined accurately from the 
geometry nf the orbits of Venus and the Earth, does not always correspond with the 
observed phase, especially with respect to the time of dichotomy (half phase, when 
the temporary appearance of the terminator is a straight line). This discrepancy 
between the predicted and observed phases is known as "Schroeter's Effect", after 
the scientist who first noticed it. 

The observed date of dichotomy has varied from the predicted date by an 
average of about seven to eight days. The cause of this anomaly is not really 
known, but it has been suggested that it may be mainly psychological. Also, it may 
be that real physical changes on Venus affect this discrepancy in phase 
determination. 
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Figure 9. Sketch by 
Julius Benton to show how 
drawings of Venus may be 
measured to determine the 
observed phase, expressed by 
parameter K. See also text 
on this page. 

The most effective means 
for determining "the phase of 
Venus is to attempt to make 
careful sketches of the ap
prent phase, and it is then 
necessary to take measure
ments from a drawing. The 
phase, k, is therefore: 
k = (AB)/(CD), using the 
diagram in Figure 9. 

Cruikshank has developed a very useful method for estimating the observed date 
of dichotomy during any apparition. This technique consists of giving a probabili
ty estimate of the aspect of the terminator of Venus. On a given date, one may say 
that the probability or likelihood of the terminator's being convex (gibbous) is 
0.2, straight (dichotomy) 0.3, and concave (crescent) 0.5. Notice that the total 
of the three probabilities must always be 1.0. Those observers who have watched 
the planet Venus when the terminator is nearly straight will appreciate the effects 
of seeing, scattered light, different magnifications, and focus of the instrument 
on determining the exact form of the terminator. This method helps the observer to 
smooth over these factors influencing his estimates. A minimum of six or eight 
observations on each side of dichotomy is required for accurat~ use of the 
technique. In the end, a set of three curves can be drawn from the submitted data 
on a graph, where the ordinate is the probability value and the abscissa is the 
date in question. Ultimately, one can fix the date of dichotomy with some accuracy 
and can also have a good idea of the errors of observation. 

Conclusion 

The Section.is always interested in hearing from persons interested in 
pursuing systematic observations of the planet Venus with specific objectives in 
mind. Consequently, individuals who wish to undertake a serious research program 
on the planet should contact the Venus Recorder for further information. Advanced 
programs are available for the more experienced observer, and these are described 
in supplementary brochures distributed upon request by the Section. 

COMET NOTES: II 

By: David H. Levy, A.L.P.O. Comets Recorder 

Observationally, comets are deep sky objects. The skills involved in finding 
and studying comets have more in common with observing galaxies and nebulae than 
they have with observing planets and asteroids. 

This is a little considered fact that has some interesting implications. Many 
astronomical societies place so much emphasis on deep sky now that if you admit to 
any interest in the Solar System, you are treated with scorn and are often politely 
asked to sit in the back of the room; our club once had a deep sky night, and when 
my turn came to speak I chose comet hunting. Why? 

First, the small patches of haze which are distant comets resemble galaxies 
and nebulae; and when you check suspects, you normally suspect that they may be one 
of the traditional deep sky objects. If your telescope is 16-inches or larger, you 
should not have to check out the nature of most fuzzy patches from their position 
alone; for most of the deep sky objects are large enough that their shape is 
regular: spiral galaxies are symmetrical, ellipticals almost circular. Globular 
clusters are usually resolved with such apertures, and most planetary nebulae show 
enough regularity that they are identified with ease. 

Comets are different; they are irregular. Even a faint distant comet with no 
discernible tail is not symmetrical. A comet seems also to offer a subtler quality 
of light than a corresponding galaxy of the same magnitude; and once you have had 
some deep sky observing experience, the difference becomes more obvious. 
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Comets enjoy a second similarity to deep sky objects in that they are best 
observed at the same time, away from the city, away from moonlight. Bright moon
light can observationally destroy a comet; in 1936 Comet Peltier could have been a 
magnificent spectacle had it not reached its maximum brightness about the same time 
that the Moon did. Comet IRAS-Araki-Alcock, in 1983, offered one of the thrilling 
spectacles of the century as its subtle ball of light graced the cirumpolar sky 
during May, one of the most pleasant months of the year, at a time when the Moon 
was almost new. Most of us remember watching this comet sail triumphantly across 
the sky, almost as if it knew what an incredible treat it was. 

Third, the telescope we use for comet hunting is the same one that we need for 
observations of deep sky objects, not the one best suited for planets. The short 
focal length and large apertures that are best for comet seeking and deep sky 
observing differ from the long-focus instruments which are so superior in planetary 
observations. 

Comet photography offers the same story; instead of the short, filtered 
exposures required for the planets, the comet-catching camera needs long exposures 
with the fastest films. In fact, faint comet photography may require something 
new--attention paid to the movement of the comet among the stars. If the comet is 
moving rapidly (which admittedly is rare for faint comets), guiding on a selected 
guide star may be irrelevant. 

So the next time your deep sky friend accuses you of being insufficiently 
prepared for the ethereal galaxies, tell him that the Solar System's elusive comets 
have taught you all about them. 

OBSERVING METEORS: II 

By: David H. Levy, A.L.P.O. Meteors Recorder 

Planning and comfort are two of the most important aspects of observing 
meteors; and since our growing Meteors Section needs observers who want to spend 
their nights counting the tiny sparks of light which encounter Earth not far above 
our heads, this article will point out some of the simple things you can do to 
increase your meteor enjoyment. With a little foresight, your night under the 
stars will be enjoyable and productive. 

Comfort 

That pleasant, relaxed feeling that you get when you are lying in bed is an 
important requirement: spend some time making sure you will enjoy your session. I 
don't write this facetiously; your eyes will actually see more if your mind doesn't 
have to worry about stiffness in your back or neck. Getting too comfortable, of 
course, increases the risk of falling asleep on the job, which naturally will 
decrease somewhat the total number of meteors you see. I could say that the thrill 
of meteor watching should be sufficient to keep you awake, but this may be too much 
to expect on nights when the counts are low. Two suggestions: keep up a conversa
tion with your group; for so long as all eyes are directed towards the assigned 
part of sky, a good chat won't decrease the counts. If you are alone, try your 
favorite music as accompaniment. Since observing the sky and listening to music 
are two of the most perfect activities ever devised for our species, their combina
tion should produce a first-rate meteor watching experience. 

Lawnchairs are excellent devices for meteor watching, especially since you can 
adjust them for the area of sky at which you wish to look. Long chairs are 
superior to lying on the ground as they protect you somewhat from the dew and bugs 
that collect there. 

Moonlight and Weather 

Your session will be more enjoyable if you plan it beforehand. If the shower 
peaks around Full Moon, for instance, your totals will be low; and you should ask 
yourself if it would be better to observe a different shower with better 
circumstances. This year's Orionid shower was an exception, as were the Perseids, 
since the comets which allegedly produce both are expected back soon. 

Planning to observe any shower between November and January from the 
Northeastern US, or during July and August in the Southwest, is a risky business 
since the weather is so uncertain. I remember Novembers with a total of one or two 
clear nights, and organizing a meteor watch during that time can be a depressing 
exercise. However, remember that you definitely won't see any meteors during this 
period if you don't at least try. Plan some observations, and don't be too 
disappointed if the weather does not cooperate. 
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Moon, Weather, Holiday, and Geminids 

It is unfortunate that the year's richest shower, the Geminids, falls right in 
the middle of this unfavorable period; for it has developed a history of being 
insufficiently watched. The Geminids offer large numbers of meteors, more than the 
Perseids, and are punctuated by the brilliant, long, graceful fireballs that· are a 
thrill to see. 

Try the Geminids this year. Don't let a waning Moon, frigid weather, heavy 
winter storms, or the approach of Christmas stop you from observing this marvelous 
shower. 

SATURN CENTRAL MERIDIAN EPHEMERIS: .19.!i5. 

By: John E. Westfall, A.L.P.O. Associate Director 

The two tables on pages 248 and 249 give the longitude of Saturn's geocentric 
central meridian for the illuminated (apparent) disk for 0 Hours, Universal Time 
(UT) for each day in 1985. Except for the change in "System I" described below, 
these tables are continuations of those previously published in the JALPO for 1969-
84, and include corrections for phase, light-time, and the Saturnicentric longitude 
of the Earth. 

"System I" is intended to be used for features in the NEBs, EZ, and SEB . 
This System has been revised to conform to that adopted by the Internationa~ 
Astronomical Union in 1980, in apparent ignorance of the A.L.P.O. system that had 
long been in prior use. The IAU System I assumes a sidereal rotation rate of 
844~300 per day (period = 10h 14m OO.OOs), while the previous A.L.P.O. System I 
used 844~000 per day (10h 14m 13.08s). 

The two Systems I may be converted into each other by the formula: 

System I (IAU) =System I (ALPO) + 0~3 (JD- 2445788.), 

where JD is the Julian Day, with an accuracy of approximately~ 0~1. The IAU 
System 1 is also published in The Astronomical Almanac. The table here differs 
slightly from the Astronomical Almanac tabulation in that the A.L.P.O. version 
incorporates phase corrections (at most ~0~08) and is for 0 hours UT, while The 
Astronomical Almanac version is for 0 hours TDT (currently TDT is ~53 in 
Saturnicentric longitude "behind" the same value UT). Here TDT is Terrestrial 
Dynamical Time. 

The ALPO "System II" remains unchanged because, apparently, the IAU has not 
implemented its own "System II." Intended for the remainder of the ball, this 
System's rotation rate is 812~000 per day (period= 10h 38m 25.42s). 

In reality, Saturn's features show a much greater range of rotation rates than 
two, or even many, rotational systems can predict. Thus objects will "drift" in 
either system, but it is hoped that most drift rates will be conveniently small. 
It is important that A.L.P.O. observers make central meridian transit timings of 
any well-defined features that they observe so that deviations from the ephemeris 
can be measured. In making such timings, the belt or zone which contains the 
feature should be identified; even better, the feature's latitude should also be 
measured. Naturally, if one is fortunate enough to discover a well-defined atmos
pheric feature, the finding should be reported to the Saturn Recorder so that other 
observers can be quickly alerted. 

As an example of the use of these tables, assume that a light spot in the NEBs 
is observed to transit the central meridian at 18h 19m UT on 15 May, 1985. Noting 
that the NEBs falls in "System I", we extract the values given in the right-hand 
column below: 

System I C.M. at Oh UT, 15 May, 1985 . 
+ Motion of the System I C.M. in: 18h 

10m 
9m 

System I C.M., 18h 19m, 15 May, 1985 UT. 

139~6 
273.2 

5.9 
5.3 

424~0 (064~0) 

Note that one should subtract 360° from any result exceeding 360°. To be 
realistic, the results of visual timings should probably be rounded to the nearest 
whole degree. Given a feature of known longitude, the tables may also be "worked 
backward" to predict when the feature will next transit. Here, it helps to bear in 
mind that System I longitudes repeat in close to three terrestrial days, while 
System II longitudes repeat in close to four days. 
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SATURN, 1985 
LONGIWDE OF CENTRAL MERIDIAN OF ILUJMINATFJ) DISK 

SYSTE1>1 I (IAU)-0 HR U.T. 

DAY JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. OCT. NOV. DEC. 

1 035?7 288?6 170?2 066?2 198?2 093?8 223?3 114?9 004?6 129?3 017?7 142?6 
2 159.9 052.9 294.6 190.6 322.6 218.2 347.6 239.1 128.8 253.4 141.9 266.8 
3 284.2 177.3 059.0 315.0 087.0 342.5 111.9 003.3 252.9 017.6 266.0 031.0 
4 048.5 301.6 183.3 079.4 211.3 106.9 236.1 127.5 017.1 141.7 030.2 155.2 

5 172.7 065.9 307.7 203.8 335.7 231.2 000.4 251.7 141.2 265.9 154.3 279.4 
6 297.0 190.2 072.1 328.2 100.1 355.6 124.7 015.9 265.4 030.0 278.5 043.5 
7 061.3 314.6 196.5 092.6 224.5 119.9 248.9 140.1 029.6 154.1 042.6 167.7 
8 185.5 078.9 320.8 217.0 348.9 244.2 013.2 264.3 153.7 278.3 166.8 291.9 
9 309.8 203.2 085.2 341.4 113.3 008.6 137.5 028.5 277.9 042.4 290.9 056.1 

10 074.1 327.6 209.6 105.8 237.7 132.9 261.7 152.7 042.0 166.6 055.1 180.3 
11 198.4 091.9 334.0 230.2 002.1 257.2 026.0 276.9 166.2 290.7 179.2 304.5 
12 322.6 216.2 098.4 354.6 126.5 021.6 150.2 041.1 290.3 054.8 303.4 068.7 
13 086.9 340.6 222.7 119.0 250.8 145.9 274.5 165.3 054.5 179.0 067.6 192.9 
14 211.2 104.9 347.1 243.4 015.2 270.2 038.7 289.4 178.6 303.1 191.7 317.1 

15 335.5 229.3 111.5 007.8 139.6 034.5 163.0 053.6 302.8 067.3 315.9 081.3 
16 099.8 353.6 235.9 132.2 264.0 158.8 287.2 177.8 066.9 191.4 080.0 205.5 
17 224.1 118.0 000.3 256.6 028.4 283.1 051.5 302.0 191.1 315.5 204.2 329.7 
18 348.3 242.3 124.7 021.0 152.7 047.5 175.7 066.2 315.2 079.7 328.4 093.9 
19 112.6 006.7 249.0 145.4 277.1 171.8 299.9 190.4 079.4 203.8 092.5 218.1 

20 236.9 131.0 013.4 269.8 041.5 296.1 064.2 314.5 203.5 328.0 216.7 342.4 
21 001.2 255.4 137.8 034.2 165.9 060.4 188.4 078.7 327.7 092.1 340.9 106.6 
22 125.5 019.7 262.2 158.6 290.2 184.7 312.6 202.9 091.8 216.3 105.0 230.8 
23 249.8 144.1 026.6 283.0 054.6 309.0 076.9 327.1 216.0 340.4 229.2 355.0 
24 014.1 268.4 151.0 047.4 179.0 073.3 201.1 091.2 340.3 104.5 353.'4 119.2 

25 138.4 032.8 275.4 171.8 303.3 197.6 325.3 215.4 104.5 228.7 117.6 243.4 
26 262.7 157.2 039.8 296.2 067.7 321.9 089.6 339.6 228.6 352.8 241.7 007.7 
27 027.1 281.5 164.2 060.6 192.1 086.2 213.8 103.8 352.7 117.0 005.9 131.9 
28 151.4 045.9 288.6 185.0 316.4 210.4 338.0 227.9 116.9 241.1 130.1 256.1 
29 275.7 053.0 309.4 080.8 334.7 102.2 352.1 241.0 005.3 254.3 020.3 

30 040.0 
31 164.3 

177.4 073.8 205.1 099.0 226.4 116.3 005.2 129.4 018.4 144.6 
301.8 329.5 350.6 240.4 253.6 268.8 

lH ..• 35?2 
2H ••• 70.4 
3H •• 105.5 
4H •. 148. 7 
5H .• 175.9 
6H •• 211.1 
7H •• 246.3 
8H •. 281.4 

t-UTION OF 1HE CENTRAL MERIDIAN 

9H •. 316?6 
lOH •• 351.8 
11H ••• 27 .0 
12H •.• 62.2 
13H ••• 97.3 
14H •• 132.5 
15H •• 167. 7 
16H •• 202.9 

17H •• 238?0 
18H •• 273.2 
19H •• 308.4 
20H •• 343.6 
21H ••. l8.8 
22H .•• 53.9 
23H .•• 89.1 
24H .• 124.3 

10M •••• 5?9 
20M ••• 11. 7 
30M ••• l7.6 
40M ••• 23.5 
50M ••• 29.3 

1M ••• • 0?6 
2M •••• 1.2 
3M ..•• 1.8 
4M •••• 2.3 
5M ..•• 2.9 
6M •••. 3.5 
7M ••.. 4.1 
8M ••.. 4.7 
9M •••. 5.3 

OBSERVATIONS OF THE MAY .3Q,_ ~ ANNULAR SOLAR ECLIPSE 

By: Richard E. Hill, A.L.P.O. Solar Recorder 

The May 30th, 1984 eclipse was the last complete solar eclipse that will be 
seen from the continental U.S. in this century. While the A.L.P.O. Solar Section 
(ALPOSS) did not undertake any coordinated efforts to observe this annular eclipse, 
the observers were nevertheless encouraged to submit their observations to ALPOSS 
for publication. The call for observations went out in the regular ALPOSS 
publication, the Rotation Report, which is published, as the name might imply, each 
solar rotation. The clouds proved to be the biggest observational difficulty for 
most observers. 

Randy Tatum, ALPOSS Assistant Recorder, was on the path of annularity. He 
reports that most of the eclipse was visible through broken clouds from his 
observing point on the North Carolina-Virginia border. An attempt was made at 

248 



SATIJRN, 1985 
IDN:;I'll.lDE OF CENTRAL MERIDIAN OF ILUJMINATED DISK 

SYSTEM II (ALP0)-0 HR U.T. 

DAY JAN. FEB. MAR. APR. MAY JUNE JUlY Atx;. SEP. OCT. NOV. DEC. 

1 ncf.8 082~4 139~5 114~0 3sf.o 331~4 211~9 182~2 150~7 026~s 353~7 229~6 
2 202.7 174.4 231.6 206.1 089.1 063.4 303.8 274.1 242.6 118.4 085.5 321.5 
3 294.7 266.4 323.6 298.2 181.2 155.5 035.8 006.0 334.5 210.2 177.4 053.4 
4 026.7 358.4 055.7 030.3 273.3 247.5 127.8 097.9 066.3 302.1 269.2 145.3 

5 118.6 090.4 147.8 122.4 005.4 339.5 219.8 189.8 158.2 033.9 001.1 237.1 
6 210.6 182.5 239.8 214.5 097.4 071.6 311.7 281.8 250.1 125.7 092.9 329.0 
7 302.6 274.5 331.9 306.6 189.5 163.6 043.7 013.7 341.9 217.6 184.8 060.9 
8 034.5 006.5 064.0 038.7 281.6 255.7 135.7 105.6 073.8 309.4 276.7 152.8 
9 126.5 098.6 156.0 130.8 013.7 347.7 227.6 197.5 165.6 041.3 008.5 244.7 

10 218.5 190.6 248.1 222.9 105.8 079.7 319.6 289.4 257.5 133.1 100.4 336.6 
11 310.5 282.6 340.2 315.0 197.9 171.8 051.6 021.3 349.4 225.0 192.2 068.5 
12 042.4 014.6 072.3 047.1 290.0 263.8 143.5 113.1 081.2 316.8 284.1 160.4 
13 134.4 106.7 164.3 139.2 022.1 355.8 235.5 205.0 173.1 048.6 015.9 252.3 
14 226.4 198.7 256.4 231.3 114.1 087.8 327.4 296.9 264.9 140.5 107.8 344.2 

15 318.4 290.8 348.5 323.4 206.2 179.9 059.4 028.8 356.8 232.3 199.7 076.1 
16 050.4 022.8 080.6 055.5 298.3 271.9 151.3 120.7 088.6 324.2 291.5 168.0 
17 142.3 114.8 172.7 147.6 030.4 003.9 243.3 212.6 180.5 056.0 023.4 259.9 
18 234.3 206.9 264.8 239.7 122.5 095.9 335.2 304.5 272.3 147.8 115.3 351.8 
19 326.3 298.9 356.8 331.8 214.5 187.9 067.2 036.4 004.2 239.7 207.1 083.7 

20 058.3 031.0 088.9 063.9 306.6 279.9 159.1 128.3 096.0 331.5 299.0 175.6 
21 150.3 123.0 181.0 156.0 038.7 011.9 251.0 220.1 187.9 063.4 030.9 267.5 
22 242.3 215.1 273.1 248.1 130.8 103.9 343.0 312.0 279.7 155.2 122.7 359.5 
23 334.3 307.1 005.2 340.2 222.8 195.9 074.9 043.9 011.6 247.1 214.6 091.4 
24 066.3 039.2 097.3 072.3 314.9 287.9 166.8 135.8 103.6 338.9 306.5 183.3 

25 158.3 131.3 189.4 164.4 047.0 019.9 258.8 227.6 195.5 070.8 038.3 275.2 
26 250.3 223.3 281.5 256.5 139.0 111.9 350.7 319.5 287.3 162.6 130.2 007.1 
27 342.3 315.4 013.6 348.6 231.1 203.9 082.6 051.4 019.2 254.4 222.1 099.1 
28 074.3 047.4 105.7 080.7 323.1 295.9 174.5 143.3 111.0 346.3 314.0 191.0 
29 166.3 197.7 172.8 055.2 027.9 266.5 235.1 202.8 078.1 045.9 282.9 

30 258.3 
31 350.4 

289.8 264.9 147.3 1193 358.4 327.0 294.7 170.0 137.7 014.8 
021.9 239.3 090.3 058.9 261.8 106.8 

lH ... 33~ 
2H .•• 66. 7 
3H •. l01.5 
4H .• l35.3 
SH .• 169.2 
6H .• 203.0 
7H •• 236.8 
8H •• 270. 7 

t-UTION OF THE CENTRAL MERIDIAN 

9H •• 304~6 
lOH •• 338.3 
llH ••. 12.7 
12H •.• 46.0 
13H ••. 79.8 
14H .• ll3.7 
lSH •. 147 .5 
16H .. 181.3 

17H •• 215~2 10M •.•• 5?6 
18H •. 249.0 20M •.• ll.3 
19H .. 282.8 30M •.. 16.9 
20H •. 316.7 40M ... 22.6 
21H •• 350.5 SOM ••• 28.2 
22H ..• 24.3 
23H ..• 58.2 
24H •.• 92.0 

0 
1M •••• 0.6 
2M •••• 1.1 
3M •••. 1. 7 
4M •••• 2.3 
SM .•.. 2.8 
6M ••.• 3.4 
7M •.•. 3.9 
8M •••• 4.5 
9M •••. S.l 

video-taping (in black and white) the "beads", but most of the annularity was 
obscured by clouds. 

Also on the centerline of the eclipse was Marion Hochuli. She began 
photographing the partial phases about 45 minutes after first contact. This was 
after a "mad dash" to get to their observing site. Marion tried to observe shadow 
bands on a white sheet and reported that none were seen by her or any others she 
communicated with. Hers was the only reported attempt made to observe the bands at 
thi~ eclipse. Her estimate of the temperature drop was ten degrees F. At mid
ecllpse, she reports that annularity was surprisingly bright, and at no time was 
d1rect ob~ervation of the Sun without filters possible. She and her husband photo
graphed w1th two 4 1/2" telescopes. He recorded the prominences while she photo
graphed the whole disk. After annularity she continued photographing partial 
phases at 7-minute intervals with the 4 1 /2" telescope with a Micro-Line filter 
st?pped to 2 ~nches. In addition to all this, they also made a Super-8 movie on 
wh1ch they tr1ed to record WWV. Unfortunately WWV faded out. (This phenomenon is 
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Figure 10. Photogr·aph of 
solar eclipse of May 30, 1984 by 
Ro~ert Tillotson at Roy, Utah at 
15 49mos, U.T. 4-inch f/15 refrac
tor at prime focus. Exposure 
1/125 second at ASA 200 using a 
Bausch and Lomb neutral density 
solar filter. 

Figure 11. Photograph of the 
solar eclipse of May 30, 1984 by 
Pa~l Maxson at Phoenix, Arizona at 
16 41m, U.T. Note clouds over 
Sun. Average seeing. Exposure 
1/500 second. 

common where WWV always fades at precisely the most critical moment. I wonder .if 
there is a name for this. Perhaps the Occultation Effect'?) 

The observer farthest from the centerline was Alan W. Heath of Not ingham, 
England. He too had broken cloud cover· which interfered with observation. Clouds 
prevented him from seeing the beginning of the eclipse, though the later portions 
were visible. In all he made 14 photographs of a projected image of the Sun during 
the eclipse and noted that maximum eclipse occurred between 18:05 and 18:06, 
Universal Time (UT). Mr. Heath also noted that a group of sunspots that had been 
obscured earlier in the eclipse reappeared at 18:30 UT and that a rough edge could 
be seen on the lunar" limb around maximum. Using a photometer of a photo-electric 
cell attached to a DC microammeter (with a 14.7K ohm resistor in series), he made 
readings of the sky brightness during the eclipse. 1hese readings were compared to 
similar readings done on the sky with no eclipse and no clouds. Unfortunately, 
interference by the clouds made the results difficult to interpret at best. Mr. 
Heath observed that the eclipse ended at 18:58 UT at his location. 

In Phoenix, Arizona, Paul Maxson (new Assistant Recorder for ALPOSS) observed 
that the eclipse began with first contact at 14:38:27 UT. He too was observing 
through broken clouds with only "average" seeing conditions. At 16:25:45 UT he 
noted that an emerging sunspot was just bisected by the lunar limb. Unfortunately, 
this event did not record well on his photographs due to the cloud cover. Last 
contact was seen by Mr. Maxson at 16:55:55 UT. 

Roger Dier of New Ulm, Minnesota, sent a report on the eclipse observations 
that he and a friend made. (Mr. Dier is a prospective member who we hope will 
soon become a full member.) His location during observations was 94.5W longitude 
by 44.25N latitude. Using an 8" f/5 Newtonian reflector, he noted that "The Sun 
started to erode in size as advertised at 15:11:50 UT." Maximum eclipse occurred 
for him at 16:22:35 UT, with an estimated obscuration of 57%. Mr. Dier said that 
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Figure 12. Photograph of the solar eclipse 
of May 30, 1%84 by Alan W. Heath at Nottingham, 
England. 18 4 3m, U. T. Photographed projected 
image of Sun using 50-mm. refractor and Erfle 
eyepiece of 5/8 in. focal length. Image 55 mm. 
in diameter. Single lens reflex using Tri-X. 

Figure 13. Photograph of annular 
phase of solar eclipse of May 30, 1984 
by Mrs. Mar ion Hochuli. 4. 25-inch 
f/10.5 telescope. Exposure 1/1000 
second. Film Fktachrome 200. Site 
just north of Greensboro, N. Car. 

Figure 14. Photograph of third 
contact, or end of annulacity, of 
solar eclipse of May 30, 1984 by Mrs. 
Marion Hochuli. Accompanying data 
same as for Figure 13. 

there was no noticeable drop in sunlight intensity between 15:51 and 16:54 UT. He 
further mentioned that there was an increase in wind during that period. Last 
contact was seen at 17:42:05. About mid-eclipse Mr. Dier and a friend were visited 
by a newspaper> reporter. Unfortunately, their comments were "butchered" and taken 
"out of context" and then put on the front page of the paper. (Many of us have 
suffered that experience!) 

From Roy, Utah, Mr. Robert Tillotson observed the event using a 4" f/15 
refractor>. His specific location for the eclipse was 112°2'7" W longitude by 
41°9'41" N latitude. He used a Bausch and Lomb neutral density filter to 
photograph the eclipse and noted that the end of the eclipse happened at 17:04:13 
UT photographically, but 17:05:17 UT visually. 

While observers in Minnesota and Utah experienced clear skies for the eclipse, 
such was not true for Mr. Steven Young of Long Beach, California, or for the author 
in Tucson, Arizona. In both cases the day of the eclipse was preceded by a night 
of thunderstorms. The specific loc~~ion of the author during ORservations was La 
Estrella Observatories at 110°53'33.4 W longitude and 32° 13'02.5 N latitude, and 
the instrument used was an 8-inch Schmidt-Cassegrain operating at an aperture of 4 
inches off-axis (f/20). By the time the Sun was high enough to observe with this 
telescope, the eclipse was just underway. Three projects were attempted: first, 
simple photography on 2415 film; second, the photography, at the highest image 
scale allowed by the seeing, of the lunar limp bisecting a sunspot umbra; and 
thicd, the observations, in H-alpha (with a 4A band pass filter), of the Moon 
moving through the chromosphere and inner corona. Only the first goal was 
achieved, and even that was only partially successful due to the weather. Even 
last contact was unobserved in an overcast. 
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This eclipse covered many of the heavily populated areas of the Western 
Hemisphere, and some in the Eastern. It is interesting to note that we received no 
reports from observers south of the path of annularity, and only two from observers 
on the path! It is unclear at this time whether this absence is indicative of a 
real lack of observations or simply of a poor response to the call for observa
tions. The call for observations went out in three issues of the Rotation Report 
so that it seems unlikely that it went unnoticed. Future eclipses will no doubt 
result in a better response. 

A Field Guide To The Stars and Planets, by Donald H. Menzel and Jay M. Pasachoff. 
Houghton Mifflin Co., Boston, 1983. Price Softbound $12.95, Hardbound $17.95. 

Reviewed by Richard E. Hill 

This book represents an important entry, or rather re-entry, into the collec
tion of observational guides for the amateur astronomer. It is a remake of the 
older volume by the late Dr. Menzel. This new revised edition incorporates some 
exciting and welcome changes, correcting many of the problems with the older 
edition. It is designed to introduce the uninitiated to the world of observational 
astronomy. 

The first three chapters give the beginner a naked eye introduction to the 
night sky. Included in Chapter 3 are two sets of 12 charts which show the naked 
eye sky at different times of the year with and without constellation outlines. 

Chapter 4 describes the various objects of the Universe beyond the Solar 
System. It briefly covers stars, star clusters, nebulae, galaxies, and quasars 
with their natures and evolutions in 19 pages. Following this are a set of tables 
of selected double stars, variable stars, star clusters, nebulae, and galaxies. 
Along with these are three timetables showing the times of transit for the objects 
in the aforementioned tables. Unfortunately, the material in this chapter of the 
book does not remind the reader that the timetables represent the times of transit 
of the given objects. While this relation is explained on page 8 with the first 
timetable of the book, without frequent repetition each table could be a bit 
confusing to the tyro. A note on each timetable would be helpful. Nevertheless, 
these timetables are some of the gems of the book. 

Chapter 5 contai11s a summation of the mythology of each constellation and the 
origin of its name. Both the classical and modern constellations are presented. 

In Chapter 6 the author goes into more depth on double and variable stars. He 
includes a table of the minima of Algol through 1989, an expanded table of notable 
double stars, tables of short period and long period variable stars, charts for 
five variable stars, and much descriptive material on the nomenclature and nature 
of these objects. 

However, Chapter 7 is the highlight of this book. The entire Tirion Atlas 
2000 has been reproduced on 52 charts. They have been reduced to approximately 4 x 
5 inches, each covering a bit more than one-half of the full sized charts. The 
high quality printing and paper allow all detail to be clearly retained. The 
charts are clearly readable by flashlight; and because they are reproduced white on 
black, the glare of a flashlight will not ruin night vision. Each chart is 
accompanied by a page of descriptive material which covers a few of the more 
notable objects on that chart. Preceding the charts is a listing of the Messier 
objects; and between charts 23 and 24 are 32 pages of handsomely reproduced color 
astronomical photographs, many taken by amateur astronomers. 

Chapter 8 is another highlight or gem of this book. It begins with a section 
which describes the lunar surface, its topography and features. This section ends 
with a few paragraphs on lunar eclipses and a table of eclipses through 1989. In 
the next section is an excellent set of 8 maps of the visible lunar surface made by 
Ewen Whitaker of the Lunar and Planetary Laboratory of the University of Arizona. 
They are a combination of photography and artwork such that all the features have 
approximately the same Sun angle. As with the previous chapter, each map is 
accompanied by a page of descriptive material covering a few of the most interest
ing features on that map. 

Chapter 9 aids the novice in locating the planets. Included are timetables 
for locating the planets through 1989 (one for each year) by Robert Victor of 
Abrams Planetarium. Each timetable is accompanied by a page of summary material 
with a few sentences about each planet during that year. 

Each planet's features are discussed in detail in Chapter 10. The order of 
presentation is: Jupiter, Saturn, Venus, Mars, Mercury, Uranus, Neptune, and 
lastly Pluto. The author felt that this order represented the order of the 
"easiest and most impressive planets to observe." The descriptions include 
telescopic appearance as well as spacecraft observations. Each planet's section 
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also contains about one paragraph of observing tips. The chapter then concludes 
with references and addresses to the Amateur Astronomers Association and (of 
course) the A.L.P.O. and Walter Haas. Unfortunately, instead of the familiar P.O. 
Box 3AZ for the address, the book lists P.O. Box 3AO. Hopefully, this typogra
phical error will not cause too many problems. 

Chapter 11 starts out with a section on comets. The author describes comets, 
particularly Halley's, and gives some information on the photography of comets. 
Included in this section are 5 charts covering the upcoming apparition of Halley's 
Comet in 1985-1986, as well as information on how to search for, discover, and 
report new comets. Following all of this material is a section on asteroids. A 
short discussion covers the visibility and observation of these bodies. 

In Chapter 12 meteors, meteor showers, and the observation of same are dealt 
with. A table detailing the major showers is included. 

An outline of basic solar morphology and relative sizes of the features begins 
Chapter 13. In the first section the author also describes the sunspot number and 
its determination. In addition, both the 11-year and the 22-year (magnetic) solar 
cycles are explained. The first section ends with descriptions of solar flares and 
various atmospheric effects involving the Sun (such as green flash, reddening, 
extinction, etc.). There then follows a section entitled "Safely Observing the 
Sun". This section recommends eyepiece projection as the best means of observing 
the Sun. Following this section there are a few paragraphs on monochromatic 
features and the equipment for observing them. The chapter ends with a discussion 
of solar eclipses and related phenomena. There is a table of eclipses through the 
July 11, 1991 solar eclipse, and a page of good tips for solar eclipse photography. 

The last chapter of the book deals with the celestial coordinate system, 
precession, and various calendars and time systems used in astronomy. It was an 
excellent decision to put this material here since too many beginners get "turned 
of~' to introductory texts by lengthy dry explanations of the coordinate system and 
time measurement in the early chapters. 

After this last chapter, there are nine appendices, a glossary, a fine biblio
graphy, and a short (maybe too short) section about telescopes. Though .this last 
section is only three pages, it does reference the tyro to some excellent further 
reading on the subject. 

All things considered, this book is the finest all around observers guide 
which has been available in a long, long time. The many fine photographs, both 
color and black and white numbering 242 in all, and also the 145 charts and maps, 
make the book enjoyable to read and a valuable reference in the field. Those who 
cut their observing teeth on Olcott's and Mayall's Field Book of the Skies or on 
Norton's Star Atlas will here find a welcome addition and improvement to the 
library of the beginning amateur astronomer. I wish this book had been around when 
I was a budding observer! 

* * * * * 

The Light-Hearted Astronomer, by Ken Fulton. AstroMedia Corporation, 625 E. 
St. Paul Ave., Milwaukee, WI 53202. 1984. 115 pages. Price $6.95, Paperback. 

Reviewed by Richard Wend 

We have all been approached by friends or relatives who profess an interest in 
astronomy but have no idea what equipment to buy or where to obtain it. Often this 
information is sought for a gift to a young person who may not even be all that 
interested yet, but might be, given the proper encouragement. Here is a paperback 
you can give them and say, "This will answer your questions." The book is written 
with wit and humor, reassuring to tyros intimidated by the technical aspects of 
astronomy and telescopes. The author points out how much observing can be done by 
those following the aesthetic path of observing, rather than just the scientific 
path. 

Considerable space is given to interpreting the advertisements for telescopes 
and accessories. The warning about department store refractors reminded me of one 
in a downtown store window, shortly after the Sputniks went up in 1957; the display 
card propped up against the flimsy tripod said, "1200X - SEE THE SATELLITES! ! ! " 

For observing programs, the Moon comes highly recommended. The planets are 
next, followed by deep sky wonders. As an A.A.V.S.O. observer, I was disappointed 
that in the entire book variable star observing received but a single sentence: 
" • . . not the most exciting thing I can imagine . " 

In the back of the book there is an excellent list of books for the beginner, 
starting with just a few for the first year. All in all, this is a very helpful 
book for someone just starting in amateur astronomy. 

* * * * * 
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Check _g,_ Possible Supernova, Photographs of galaxies by Juhani Salmi, 1984, 
about $5 plus postage from the author, Vesijarvakatu, 36 C 40, SF-15140 Lahti 14, 
Finland. 1984(?). 

Reviewed by Walter Scott Houston 

Here is a handy spiral bound book of 4 x 5" photographs taken with the 
especial needs of the supernova hunter in mind. The prints are negatives (black 
stars), and the exposures show just enough of the nebulosity to orient the 
observer. Stars can be identified much deeper into the nucleus than can be done on 
photos taken with the great reflectors. Each print has the Messier number and the 
NGC number with north marked by an arrow. 

The photographs were taken with a 12-inch f/6.4 telescope on 103a-O film so 
that the images are "blue" magnitudes and do not always match the magnitudes seen 
with the human eye. However, the charts are designed beautifully for 
identification and not for magnitude estimates. 

The prints are on extra heavy paper, and the booklet should stand much abuse 
at the telescope. A second series is under way to add another 50 stars. "Deep Sky 
Wonders" devotees who wish to put their craft to genuine scientific use can do no 
better than to use these photos for their own supernova searches. 

* * * * * 

The Illustrated Encyclopedia of the Universe, by Richard S. Lewis as Chief 
Editor. Foreword by James M. Beggs, Administrator of NASA. Printed by Harmony 
Books - Division of Crown Books, New York, New York. 1984(?) Price $24.95. 

Reviewed by James Q. Gant, Jr. 

This well written and illustrated encyclopedic work covers astronomy and space 
exploration in a very admirable fashion. The reviewer has read the entire work and 
has been highly pleased. The book is well printed in three columns, making for 
easy reading. The illustrations are well chosen and easy to follow. The price is 
very low considering the wealth of material. I recommend this work to all who are 
interested in astronomy and our Space Age. The authors are to be praised for a 
well organized encyclopedia. The book should be in all school libraries. 

NEW BOOKS RECEIVED 

The Star Book, by Robert Burnham. Cambridge University Press, 32 East 57th 
Street, New York, NY 10022. 1983. Size 10 x 11 1/4 inches. Price $6.95. Notes 
by J. Russell Smith. 

After an Introduction, this book has star maps for early spring, late spring, 
early summer, late summer, early fall, late fall, early winter, and late winter. 
The purpose of this book is to acquaint the reader with the constellations. All 
one needs is this book and a flashlight which has the lens covered with a layer or 
two of grocery-bag paper. One will also need to get a location which has a dark 
sky. Facing each sky map, there are small maps of a number of constellations with 
explanations. 

If you want to learn the constellations and get started in astronomy, this 
book is for you. It is also a good book for the experienced amateur astronomer to 
have on his shelf. 

* * * * * 

! Workbook for Astronomy, by Jerry Waxman, Cambridge University Press, 32 East 
57th Street, New York, NY 10022. 1984. Size 8 1/2 by 11 inches. 356 pages. 
Price $19.95. Spiral softbound. Illustrated. Notes by J. Russell Smith. 

If you want a workbook which covers almost everything in astronomy, you should 
get this one. The subjects covered are as follows: 1. Motions of the~' 2. 
Time, 3. Electromagnetic Radiation, 4. Optics. the Telescope. and Photography, 5. 
The Moon and Eclipses, 6. The Planets, 7. The Minor Planets. Comets, Meteors, and 
Meteorites, 8. The Sun, 9. Stellar Distances, 10. Stellar Motions, 11. Measuring 
Starlight, 12. Stellar Spectra, 13. Binary Stars, 14. Variable Stars, 15. The 
Hertzsprung-Russell Diagram, 16. Stellar Structure and Evolution, 17. The Inter
stellar Medium and Star Clusters, 18. The Galaxy, 19. The Galaxies, and 20. Cos
mology. 

Following the chapters, one finds the Appendices and the Index. 

* * * * * 
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Space and Society: Challenges and Choices, edited by Paul Anaejionu, Nathan 
C. Goldman, and Philip J. Meeks. The American Astronautical Society, Volume 59, 
Science and Technology Series. Published for the American Astronomical Society by 
Univelt, Inc., P.O. Box 28130, San Diego, CA 92128. Price: Softcover $35.00, 
Hardcover $55.00. Notes by J. Russell Smith. 

After an Introduction, these sections follow: Secti0n 1, American Government 
and Space; Section 2, Political Economics and Space; Section 3, Foreign Space 
Programs; Section 4, Space Applications; and Section 5, The Future. There follows 
a Subject Index, a Numerical Index, and an Author Index. 

This book is the Proceedings of a conference held on April 14-16, 1982, at the 
University of Texas, Austin, Texas. 

* * * * * 
From Falling Bodies to Radio Waves, by Emilio Segre. W. H. Freeman and 

Company, 41 Madison Avenue, New York, NY 10010. Size about 9 by 6 inches. 298 
pages with Index. Illustrated. Price: Paperbound $13.95, Cloth $24.95. Notes by 
J. Russell Smith. 

Here is a book related to astronomy. The chapters are as follows: Chapter 1, 
"The Founding Fathers: Galileo and Huygens"; 2. "The Magic Mountain: Newton"; 3. 
"What is Light"; 4. "Electricity: From Thunder to Motors and Waves"; 5. "Heat 
Substance, Vibratiu.,, and Motion"; 6. "Kinetic Theory: The Beginning of the 
Unraveling of Structure and Matter"; and 7. "Conclusions". There are 14 
Appendices, a Bibliography, a Name Index, and a Subject Index. 

While this book is only marginally astronomy, you might like to have it on 
your shelf. 

* * * * * 
Teacher's Guide to Astronomy: From the Earth to the Universe, Second Edition, 

by J.M. Pasachoff. Sanders College Publishing, 383 Madison Avenue, New York, NY 
10017. 1983. 236 pages. Softbound. Price $19.95. Notes by J. Russell Smith. 

This book is a set of aids for use with the text Astronomy: From the Earth to 
the Universe, by Pasachoff. However, if you are a teacher of astronomy and use 
another text, you might still like to have this book on your shelf for reference. 

One will find sources for films and books, materials, and overhead projection 
transparencies in the book. There is also a section on Teaching Methods, 
Laboratory Exercises, and Equipment. A section on Organizations and Publications 
will be helpful to the instructor. 

It was noticed the author did not use the hyphen in the word "light-year," and 
he did not distinguish between the adjective "X-ray" and the noun "X ray". 

1he author has rendered a great service to teachers in the preparation of this 
book. 

* * * * * 
Man Discovers the Galaxies, by Richard Berend zen, Richard Hart, and Daniel 

Seeley. Columbia University Press, 562 West 11th Street, New York, NY 10025. 
1984. 228 pages. Price: Softbound $10.95, Clothbound edition $30.00. Notes by 
J. Russell Smith. 

After a Prologue, a Preface to the Morningside Edition, and a Preface, one 
finds the following chapters: The Scale of the Universe, Galactic Astronomy, 
]:]:tragalactic Nebulae, and The Birth of Modern Cosmology. 

Following these are four sections of Problems, a Bibliography, and an Index. 
lf you are interested in this subject, you will want this book in your 

collection. 

THE _1_9_6_!!_ BUSINESS MEETING_ OF THE A.L.P.O. 

By: Julius L. Benton, Jr., A.L.P.O. Venus, Saturn, 
and Lunar (Selected Areas Program) Recorder 

The annual Business Meeting of the Association of Lunar and Planetary 
Observers was held on August 4, 1984, a Saturday, at 2:30 P.M. on the campus of 
Carroll College. This assembly of A.L.P.O. members takes place each year during 
the annual convention, which in this case coincided with ALCON '84 in Waukesha, 
Wisconsin. Associate A.L.P.O. Director John E. Westfall presided, calling the 
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meeting to order. There were approximately 25 members of the Association present, 
including the following staff members: Charles F. Capen, Donald C. Parker, David 
Levy, and the author. 

Dr. Westfall presented an outline of financial particulars, giving data with 
respect to costs for printing the Journal, etc. It was pointed out that opera
tional costs were such that dues and other contributions covered the expenses for 
each issue. The membership total, as of the date of the meeting, was taken to be 
690. Thus, membershj_p has remained fairly stable since last year. 

A suggestion was made that the A.L.P.O. publish an annual ephemeris, chiefly 
to carry tables and positional data now given in the Journal over a span of several 
issues. It was felt that a coherent package would be useful and of benefit to the 
observer, and those attending the meeting voted to produce such a publication; but 
it would be wise to have it as a separate booklet, independent of the Journal (not 
to replace one of the issues). A presubscription questionnaire was suggested as a 
means of polling the membership as a whole to see just what the final form of the 
ephemerides would be. 

It was also suggested that phone numbers of Recorders be a permanent part of 
the Journal listings, but no action was taken on that matter. 

The site of the next meeting of the A.L.P.O. was decided at the Business 
Meeting, and the response came following an invitation by the Astronomical League 
that we join them in Tucson, Arizona in 1985 from June 17 through 23. David Levy 
provided details on tentative plans for the meeting, to be held on the campus of 
the University of Arizona, and to be a joint meeting with the League and the 
Western Amateur Astronomers (W.A.A.). Tours are planned of Kitt Peak National 
Observatory, the Multi-Mirror Telescope, etc. 

Section reports by each staff member present were given, and it was pointed 
out that all Recorders could use more active, more persistent observers. It was 
noted that nearly half or more of the participants in our programs are overseas, 
suggesting that the A.L.P.O. is truly international in scope. Discussion was 
rather lengthy on the status of both the Solar and Meteor Sections; and when the 
matter was placed to a vote, it was decided that the Solar Section would be 
continued in its current tentative status until next year, when a report can 
presumably be given by its Recorder, while the Meteor Section attained permanent 
status. 

Some discussion and general notes were brought to the floor about an annual 
A.L.P.O. Award, to be given in the name of our Director, Mr. Walter H. Haas. A 
Selection Committee is to be chosen from among amateur and professional astronomers 
who are members of the A.L.P.O. More details were to be put together and reported 
later. 

As there was no further business, the meeting was adjourned at about 4:00 P.M. 

THE A.L.P.O. AT ALCON _'Jl.!!_ 

By: Julius L. Benton, Jr., A.L.P.O. Venus, Saturn, 
and Lunar (Selected Areas Program) Recorder 

"Astronomy - The Amateur Science" was the central theme of the 38th National 
Convention of the Astronomical League. The gathering, sponsored by the Milwaukee 
Astronomical Society, was held this year on the campus of Carroll College in 
Waukesha, Wisconsin from August 1 through 4. The meeting, as in past years, was a 
joint venture with the Association of Lunar and Planetary Observers, the National 
Deep Sk~ Observers Society, and the International Amateur and Professional Photo
electric Photometrists. About 400 registrants attended the convention, with nearly 
40 members of the A.L.P.O. represented. 

ALCON '84 was an opportunity for old friends and fellow observers to meet 
again, share experiences, and enjoy the many activities common to such annual 
affairs. ln addition to the fun which accompanies a congenial meeting of this 
sort, ALCON '84 was also a place where amateur and professional scientists could 
share ideas, discuss techniques, and relate observational pursuits. 

Delegates arriving prior to August 1 took advantage of the nearby cities of 
Chicago and Mil waukee for vacationing and sight-seeing. On Wednesday, August 1, 
ALCON '84 officially opened with the usual welcome by the host society and a few 
words from the various executive officers of the national organizations. The 
keynote speaker was Dr. Donald C. Parker, an A.L.P.O. Assistant Mars Recorder, who 
gave a most interesting account of amateur planetary astronomy entitled "The 
Amateur Planetary Astronomer In The Space Age: Why, What, and How?" His talk set 
the stage for the rest of the convention, which stressed the role of the amateur in 
useful studies of the heavens with small to moderate apertures. 
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Also on Wednesday morning, following Dr. Parker's presentation, Paper Session 
I convened with Mr. Kenneth C. Wardwell's "The Latest Astronomical Discoveries." 
Following lunch, a few individuals took advantage of the Milwaukee Zoo tour, while 
the majority attended Dr. William J. Kaufmann's invited discussion entitled "Black 
Holes, Quasars, and Active Galaxies." Wednesday afternoon was devoted chiefly to 
Paper Session II, with topics ranging from Mr. William B. Albrecht's account of his 
move to Hawaii in "Retirement to Astronomer's Paradise" to various papers on astra
photography, telescope making, and observatory construction projects. The evening 
featured a campus cookout at Carroll College, travel to the Milwaukee Astronomical 
Society's Observatory for the group photograph, and observing with the instruments 
at the Observatory and those set up by various individuals. 

Thursday, August 2, featured Paper Session III, with more topics on astra
photography and deep sky observing. Following lunch, there was a planned tour of 
the Pabst Brewery and the Mitchell Park Domes, together with a visit to Astronomy 
magazine's facilities in Milwaukee. Concurrently, Dr. Douglas Hall gave a very 
meaningful invitational paper on "Serious Research by Amateurs with Photoelectric 
Photometers." At the close of his talk, Mr. Jerry Sherlin, the out-going Astro
nomical League President, honored Dr. Hall with the 1984 Astronomical League Award 
for his numerous efforts to link amateur and professional research into a coherent 
program of observation. 

Thursday afternoon's Paper Session IV mostly concerned the work of the 
A.L.P.O., and it was well-attended. The first paper was entitled "Third Martian 
Arctic Expedition - 1984," by Dr. Donald C. Parker, A.L.P.O. Assistant Mars 
Recorder. In the absence of Mr. Jeffrey D. Beish, also an Assistant Mars Recorder, 
Dr. Parker read his paper, "The Great Martian Dust Storm of 1984." The topic of 
Mars was concluded by Mars Recorder Charles F. Capen's discussion, "The A.L.P.O. 
1984 International Mars Patrol," which encouraged observers to participate in 
studies of Mars with their telescopes. Dr. John E. Westfall, who essentially 
chaired Paper Session IV, read Phil Budine's "Jupiter- The Amateur Planet"; and 
having the floor, Dr. Westfall, who is both Associate Director of the A.L.P.O. and 
Lunar Recorder for the Luna Incognita program in addition to his QUties as 
Assistant Jupiter Recorder, presented, "What Was, Is, and Will Be Happening With 
Jupiter's Satellites." Dr. Julius L. Benton, Jr., the A.L.P.O. Venus, Saturn, and 
Lunar Selected Areas Program Recorder, described Saturn observing programs in 
"Observing Saturn With A Small Telescope." The final paper on Thursday afternoon 
was Mr. John D. Phelps' "Predictions Of The Naked Eye Brightness And Tail Length 
for Comet Halley." 

After two evening workshops on Thursday entitled "Amateur Photoelectric 
Photometry" and "Computer Astronomy for the Amateur," observers convened at the 
Milwaukee Astronomical Society Observatory. Humid weather prevented much deep sky 
observing in the intervening haze; but observations of the Moon, Jupiter, Mars, and 
Saturn were possible until conditions became hopeless. 

Friday morning was completely occupied by Dr. Sherman Schultz and his workshop 
entitled "An Experimental Large Aperture Mirror," which was attended by enthusiasts 
interested in telescope building. Running concurrently was the workshop conducted 
by the Deep Sky Observing Group, which had been postponed from Wednesday morning. 
Paper Session V followed the workshops with a discussion by Mr. Steve Goldberg 
entitled "The Building of The Houston Astronomical Society Observatory." Most of 
Friday afternoon was devoted to the Yerkes Observatory tour; and after dinner two 
more workshops were conducted, namely: Richard Berry's "Astrophotography - Where 
lt's Going," and Messrs. Jim Schweder and Jeff Kirk's "Your Computer As An Astro
nomical Tool." Later in the evening, delegates who braved threatening weather 
traveled to the l"!odine-Bensted Observatory of the Racine Astronomical Society to 
catch a glimpse of the Moon between rain showers. 

Saturday, August 4, was the final day of the convention; and during the 
morning hours the A.L.P.O. workshop was held, conducted by the Recorders and staff 
of the organization. Brief discussions were presented by the various Section 
Recorders, followed by some questions and answers about conducting observations of 
the Moon, planets, and comets. A workshop was currently held dealing with tele
scope making, chaired by Mr. Robert Cox. After lunch, the brief Paper Session VI 
was convened, followed by Dr. Richard L. Wiesen's workshop entitled "Computer 
Astronomy for the Amateur." Of special interest to persons seeking used equipment 
was the Flea Market, where many varieties of astronomical items were sold or 
swapped. At the same time that the aforementioned meetings were going on, Paper 
Session Vll proceeded with topics of interest to everyone owing to their general 
nature. A highlight was Mr. Russell Maag's "The Astronomical League Peru Expedi
tion to View Halley's Comet - 1986." A Peruvian delegation even attended the 
convention to encourage amateurs to visit Peru during the coming apparition of 
Comet Halley. 
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Figure 15. The 
campus of Carroll Col
lege at Waukesha, Wis
consin, the site of Al
con '84. All photo
graphs on this page ·were 
taken by Mr. William 
Douglass of Miami, 
Florida and were contri
buted by Dr. Donald C. 
Parker. 

Figure 16. The 
A.L.P.O. Exhibit at Al
con 184. Collected and 
arranged by Dr. Julius 
L. Benton, Jr. 

Figure H. A.L.P.O. 
staff members at Alcon 
'84. Left to right: 
Dr. Donald C. Parker, 
Mr. Charles F. Capen, 
and Dr. John E. West
fall. 



259 

Figure 18. The audi
torium on the campus of 
Carroll College, the site 
of Alcon '84. All photo
graphs on this page were 
taken by Mr. William Doug
lass and were contributed 
by Dr. Donald C. Parker. 

Figure 19. A.L.P.O. 
observers at Alcon '84. 
Left to right: Julius 
Benton and son, Dave 
Moire, Dan Troiani, Chick 
Capen, and Tom Dobbins. 

Figure 20. Dr. 
Donald Parker g1v1ng lec
ture at Alcon '84. His 
subject was: "The Amateur 
Planetary Astronomer in 
the Space Age: Why, What, 
and How?" 



Saturday afternoon was occupied by business meetings of the A.L.P.O. and the 
North Central Region of the Astronomical League, along with the General Astronomi
cal League Business Meeting. 

The banquet on Saturday evening was excellent, and so too was the invitational 
presentation by Mr. Stephen Edberg, "Comet Halley - A Glowing Opportunity for 
Amateur Astronomers." Mr. Edberg was very helpful in his efforts to enlighten 
amateurs about just how they may participate in the International Halley Watch, for 
which serious amateurs should begin making preparations from now. In the course of 
the evening, Mr. Jerry Sherlin, out-going President of the Astronomical League, 
passed the gavel to Mr. George Ellis, the President-Elect. The Leslie C. Peltier 
Award was aptly given to Mr. Walter Scott Houston, who said a few words about 
amateur observations, again keeping with the theme of the meeting. 

In addition to the details already outlined, there were numerous commercial 
displays set up during Astromart '84, sponsored by Astronomy magazine, and running 
at the same time as ALCON '84. The A.L.P.O. Exhibit, along with those of the 
National Deep Sky Observing Society and I.A.P.P.P., was a highlight of the conven
tion. The writer collected and arranged the A.L.P.O. Exhibit. 

ALCON '84 was a meaningful gathering, with thanks due to the Astronomical 
League for their invitation to us to participate, to the Milwaukee Astronomical 
Society and Daniel Koehler, the overall Convention Chairman, and to Carroll College 
for their cooperation. The Astronomical League has invited the A.L.P.O. to meet 
JOintly with them in Tucson, Arizona from June 17 through 23, 1985. The coming 
meeting promises to be just as memorable as ALCON '84, and our members are cordial
ly invited to attend. 

SOME RECENT ~ OBSERVATIONS OF JUPITER 

By: Jose Olivarez 

Jupiter's southern latitudes continued to be very active from late June 
through October, 1984, * with the prominence of the Red Spot Hollow and the South 
Tropical Zone Disturbance as major highlights. The disturbed aspect of the South 
Tropical Zone observed in previous years continued, and the South Temperate Belt 
presented an exceedingly wide aspect--so wide at most longitudes that the long
enduring "South Temperate Zone Ovals" BC, DE, and FA were completely enclosed by 
the belt! (See Figure 23). Curiously, although very wide, the South Temperate 
Belt was much subdued in intensity and occasionally was difficult to see in poor 
seeing or with small apertures. 

On the North Hemisphere of the planet, the North North Temperate Belt 
exhibited some dark prominent segments; and the North Equatorial Belt again dis
played an array of blue masses and projections on its southern edge. 

On July 17, 1984, this writer recorded seven distinct belts and seven distinct 
zones on the planet with his 32-cm. reflector. 

The Red Spot Hollow 

The brightness of the Red Spot Hollow went from very well defined and "bright" 
in late June to very dull and pink in late September and early October. The 
following notes from this writer's observing notebook detail the brightness and 
color change from June 29 to October 7: 

June 29 - "The Red Spot Hollow is bright in yellow light." 
July 24 - "The interior of the RSH looks pinkish with the suggestion of a 

darker shading on the southern part of the interior." 
August 24 - "The RSH is definitely duller than in July. Its interior is 

filled with a pinkish dullness." 
September 20 - "The RSH looks very dull in intensity and has a strong pink 

color." 
October 7 - "The preceding edge of the RSH is not well-defined as in earlier 

views. It looks pink." 

The South Tropical Zone Disturbance 

The South Tropical Zone Disturbance (continuing from 1983) was observed to be 
very active from June to September with at least five bright ovals and three 
prominent festoons occupying the Zone at various longitudes. (See Figure 23). 

*This is the time period when Jupiter was actively observed by this writer, using a 
32-cm. Fagin planetary reflector. 
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Figure 21. Drawing of Jupiter by h.ark 
s. Daniels on July 9, 1984 at 5 om, 
U. T. 20-cm. refl., 170X. .Seeing 6 on a 
scale of 0 to 10 with 10 best. Simply 
inverted image with south at top. 
CM(I) = 84~ CM(II) = 3? Note oval Red 
Spot Hollow, OVal FA enclosed within 
the South Temperate Belt, and the 
shaded South Tropical Zone Disturbance 
preceding the RSH. 

Figure 23. Drawing of Jupiter by ~rk 
Sn Daniels on August 21, 1984 at 3Om-
3 1~m, U.T. Seeing 9. 20-cm. refl., 
235X. CM(I)=325? CM(Il)=277? 

Figure 22. Drawing ofh Jupiter on 
August 17, 1984 at 2 om-2 10m, U.T. by 
Mark S. Daniels. Seeing 6. South at 
top. CM(I) = 18? CM(Il) = 359? 20-cm. 
refl., 190X. Figures 21-24 were pre
pared by ~~. Mark S. Daniels and have 
been contributed by Mr. Jose Olivarez. 

Figure 24. Drawing of Jupiter by Mark 
Sn Dan~els on September 25, 1984 at 
0 15m-o 22m U.T. 20-cm. refl., 140X. 
Seeing 7-8. CM(l):347°. CM(Il)=32°. 
Note dullness of oval of RSH compared 
to July and August aspect and disappea
ranc of shaded South Tropical Zone 
Disturbance shown in Figures 21 and 22. 

However, a major manifestation of this Disturbance was observed in an area 
immediately preceding and adjacent to the Red Spot Hollow. This writer first 
observed this localized Disturbance in detail on July 19th when it appeared as a 
dull shading enclosed by a streak that projected from the SEBs to the STB. (Mark 
S. Daniels observed it developing on July 9th). On July 2~th the Disturbance 
looked more extended in length and exhibited a concave preceding edge. Then, on 
July 31st, it was seen to be "fully developed" and 35 degrees in length. (See 
Figure 25). This localized Disturbance continued active through August but had 
disappeared from view by September 20th. On that date this writer noted that "the 
STrZ area immediately preceding the RSH looked almost as bright as the STrZ 
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Figur~ 25. Sketch by Jose Olivarez of Red Spot Hollow and vicinity on ,July 
31, 1984, 2 33m to 4li39m, U.T. 32-cm. f/6.5 Fagin Planetary Reflector, 166X-200X. 
Seeing 6 (sale of 0 to 10 with 10 perfect). Transparency 4 (limiting stellar 
magnitude). NOte South Temperate Zone Oval FA, now enclosed within the South 
Temperate Belt. The shaded South Tropical Zone Disturbance preceding the Hollow 
was 35° long in longitude and had a concave preceding end. Compare to Figure 21, 
Mr. Daniels' drawing of the same longitudes (II) on Jupiter 22 days earlier; also, 
see text. 

following the RSH with no sign of the well-defined shading that had preceded the 
RSH in July." (See Figure 24.) 

The NEBs-EZn Blue Cloud Features 

Twelve blue projections from the south edge of the North Equatorial Belt were 
observed by Olivarez, Miner, Daniels, and Haas from July through September. The 
features appeared as blue masses on the south edge of the NEB (whose color was 
reddish-brown), or more frequently as dark blue projections with festoons 
projecting into the EZn. (See Figures 21-24). 

Transits taken of these blue features showed them to be practically stationary 
in longitude (I) and therefore rotating with System I. Three of t.he features 
(designated as OL-2, OL-3, and OL-5 by Phillip Budine) appear to be the same blue 
features recorded by this writer in 1983. Some NEBs-EZn blue cloud features, 
therefore, now appear to be long-lived! 

Postscript Qy Editor. The accepted nomenclature of the dark belts and bright 
zones of Jupiter is given by Figure 3 on page 183 of Journal A.L.P.O •• Vol. 30, 
Nos. 9-10, August, 1984. The reader who has not specialized in Jupiter studies may 
find this diagram helpful in following Mr. Olivarez's discussion above. 

ANNOUNCEMENTS 

Astronomy.!&¥.. The 12th annual Astronomy Day will be April 27, 1985. This 
event so far has been observed in eight different countries. More information can 
be obtained from Mr. Gary Tomlinson, Astronomical League, Chaffee Planetarium, 54 
Jefferson S.E., Grand Rapids, MI 49503. His telephone at his office is (616)-456-
3985. Our readers are encouraged to participate in the special activities which 
many of their local astronomy clubs will be arranging. Saturn, a very popular 
object with the general public, will be nearing opposition and can be observed 
before midnight. 

Request for Telescope Makers. One of our new members in France wrote in part 
as follows on October 1, 1984: "I'm constructing a 200-mm. [8-inch] reflector, 
f:5.9. Can you give me addresses of other members of the A.L.P.O. who have built 
such a telescope? I want to write to them in order to exchange our experiences and 
information on fabrication modes if it's possible." His address is: 

PHILIPPE DAGNEAUX 
"LE REPUBLICAIN LORRAIN" 
7, RUE LOUIS PASTEUR 
57 201 SARREGUEMINES, FRANCE 

Monsieur Dagneaux writes very good English, and we encourage interested persons 
among our readers to correspond with him. 
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ATTENTION! 
1/20th Wave Lightweight Mirrors 
for Planetary, Lunar, Deep Sky 
Observers, Astrophotographers 

Made from hand figured fine annealed 
Pyrex glass, sizes 12Yz" to 20" 

ALSO AVAILABLE: 
STANDARD THICKNESS MIRRORS 

41f•" to 20" 
Cassegrain Optics 

Refiguring • Aluminizing Service 
25 Years Experience 

ENTERPRISE OPTICS 
P.O. Box 413, Dept. B 
Placentia, CA 92670 

(714) 524·7520 
1985 Complete Optics Catalog, send $1.00 U.S. 

$2.00 Canada or Foreign In U.S. Currency 

****************************** 
Planetary Telescopes - Oculars - Filters -
Accessories. At wholesale prices to A.L.P.O. 
observers. 

****************************** 
METEORITE JEWELRY: Rings - Pendants - Pins. 
Guaranteed heavenly, provocative, heirloom 
quality. Setting is Canyon Diablo Siderite 
(Octahedrite) Class. Massive or light silver 
mounts made to order. 4 to 5 wks. State ring 
size. $55.00 pp. & Ins. 

****************************** 
Limited Classic Planetary Books - New & Old. 
Send SASE for price quotes or book list. 

HEAVENLY OPTICS 
Rt. 2, Box 262E 
Cuba, MO 65453 

New Address for a Lunar Re
corder.- Mrs. Winifred Cameron, who 
directs our studies of Lunar Trans
ient Phenomena, now has the follow
ing address: 

MRS. WINIFRED S. CAMERON 
5087 IRON SPRINGS ROAD 
PRESCOTT, ARIZONA 86301 

Her most recent article on LTP's is 
scheduled for our next issue. 

Honor Won Q.y Russell Genet. 
The Astronomical Society of the 
Pacific has bestowed its 1984 Ama
teur Achievement Award upon Mr. 
Russell Genet of Fairborn, Ohio. 
The award is given to amateur as
tronomers who have made unusually 
significant contributions to astro
nomy. Mr. Genet is co-founder of 
the International Amateur-Profes
sional Photoelectric Photometry 
Association, a group of about 500 
amateurs and professionals. Their 
goal is to help amateurs make use
ful, accurate observations of the 
brightness of celestial objects 
with small telescopes and photo
electric photometers. Valuable 
information about variable stars 
can be obtained with such instru
mentation. 

Some of our members have met 
Mr. Genet at recent National Con
ventions of the Astronomical 
League. He is an electrical en
gineer employed at Wright Patterson 
Air Force Base. He founded the 
IAPPP along with Dr. Douglas Hall 
in 1980 and has since then worked 
tirelessly to advance the growing 
field of photoelectric photometry 
by writing books, authoring papers, 
making observations, organizing 
symposia, and conducting a very 
extensive correspondence. 

Addition to Solar Section 
Staff. The following person has 
been appointed an Assistant Solar 
Recorder, to be in charge of mono
chromatic observations. 

RANDY TATUM 
3707 MOODY AVE. 
RICHMOND, VA. 23225 

He will work closely with Messrs. Richard Hill and Paul Maxson in our very active 
Solar Section. Readers may remember Mr. Tatum's article, "An Introduction to 
Monochromatic Solar Observing", in this journal, Vol. 30, Nos. 5-6, pp. 97-103, 
January 1984. 

Changes in Jupiter Section Staff. Mr. Phillip W. Budine is now the only 
(full) Jupiter Recorder--all others are Assistant Recorders. He has a new address, 
namely: 

PHILLIP W. BUDINE 
GENERAL DELIVERY 
TUCSON, ARIZONA 85711 
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All Jupiter observations and correspondence should go to Mr. Budine at the address 
above, except for those in John Westfall's satellite eclipse timing program. 

Dr. Paul K. Mackal is continuing on the Jupiter Section Staff as an Assistant 
Recorder. Mr. Randy Tatum is leaving the Jupiter Section staff to work in the 
Solar Section. We thank both these men for their many contributions in the past to 
A.L.P.O. studies of Jupiter. In particular, we express our appreciation to Dr. 
Mackal, whose personal studies of Jupiter and numerous articles about its phenomena 
go back to 1961. 
~ A.L.P.O. Convention. Out next Convention will be at Tucson, Arizona on 

June 17-23, 1985, along with the National Convention of the Astronomical League. 
The General Chairman is our own Comets and Meteors Recorder, David Levy. More 
details will appear in future issues of this journal. Mr. Levy assures the Editor 
that the A.L.P.O. will play a major role in this gathering v a major c€nter of 
astronomical research. 

Sustaining Members and Sponsors. The persons and groups listed below support 
the work of the A.L.P.O. by voluntarily paying higher dues, $40 per volume for 
Sponsors and $20 per volume for Sustaining Members. Their generous assistance and 
meaningful support are here gratefully acknowledged. This financial aid is 
particularly valuable when inflation and rising costs are major problems. If there 
are errors in the lists below, the Editor would appreciate being informed so that 
corrections can be made. 

Sponsors - Philip and Virginia Glaser, Dr. John E. Westfall, Dr. James Q. 
Grant, Jr., Ken Thomson, Darryl J. Davis, Dr. A.K. Parizek, James H. Fox, Dr. 
Howard W. Williams, Sky Publishing Corporation, Michael McCants, Dr. Julius L. 
Benton, Jr., and R.F. Buller. 

Sustaining Members - Charles L. Ricker, Elmer J. Reese, Gordon D. Hall, Joseph 
P. Vitous, B. Traucki, H.W. Kelsey, Commander W.R. Pettyjohn, Hoy J. Walls, 
Winifred S. Cameron, Charles S. Morris, Richard J. Wessling, Tim Robertson, Dr. 
Clark R. Chapman, Michael B. Smith, Wynn E. Wacker, Reverend Robert A Buss, Harold 
Stelzer, Douglas Smith, Dr. Joel W. Goodman, Carol Rodgers, Alan French, David 
McDavid, Frederick W. Jaeger, Walter Thomas Whitley, Phillip D. Wyman, the Kansas 
Astronomical Observers, Mark S. Daniels, the Richmond Astronomical Society, and 
Peter C. Scott. 

Note Only to Recorders and Assistant Recorders. Readers may have poticed on 
page 256 that it was suggested at the 1984 A.L.P.O. Business Meeting that the phone 
numbers of our volunteer staff members be listed on the back inside cover of 
Journal A.L.P.O., where their addresses already appear. Since no action was taken 

BOOKS ON ASTRONOl'IY 

BURNHAM'S CELESTIAL HANDBOOK, 3 volumes 
NEW:TBE CCMET HALLEY HANDBOOK, by 

D.K. Yeomans, Jet Propulsion Laboratory 
~EW:INTERNATIONAL HALLEY WATCH AMATEUR 

OBSERVERS' MANUAL, by S.J. Edberg 
SKY ATLAS 2000, Field or Desk edition 

DeLuxe (colored) edition 
Atlas Catalogue, Vol. 1 

AMATEUR ASTRONOMER'S HANDBOOK, by J.B. Sidgwick, 
4th. ed., hard-cover $24.95; 3rd.ed. soft-bd. 

OBSERVATIONAL ASTRONOMY FOR ~ATEURS, by 
J.B. Sidgwick, reprint of 3rd.ed., soft-bd. 

THE PLANET JUPITER, by B.M. Peek, 
new revised edition by P. t"loore . 

JUPITER, by Garry Hunt & Patrick Moore 
THE PLANET SATURN, by A.F.O. 'D. Alexander 
THf TELESCOPE, by L. Bell, reprint 
THE HISTORY OF THE TELESCOPE, by H.C. King 
OUT ()F THE DARKNESS, the story of the discovery 

of PLD10, by C. Tombaugh & P. Moore 
THE NEW GUIDE TO THE PLANETS, by P. Moore 
THE NEW GUIDE TO MARS, by P. Moore 
NORTON'S STAR ATLAS- limited supply only -
ASTRONOMICAL ALMANAC FOR 1984 

$31.85 

$ 5.25 

$ 9.95 
$15.95 
$34.95 
$29.95 

on this rna t ter, any re
sponse by Recorders and 
Assistant Recorders is 
an individual matter. 
Some persons may think 
such listing helpful to 
the observers in their 
Sections; others may 
well prefer to preserve 
their privacy. 

Those who wish to 
supply a phone number 
for future listing are 
encouraged to do so. It 

$ 6.95 is requested that the 
information be given on 

$ 4.95 a postcard or in a let

$24.95 
$14.95 
$ 8.00 
$ 7.00 
$ 8.95 

$14.95 
$12.95 
$12.95 
$20.95 
$14.00 

ter not dealing with any 
other topics; this pro
cedure will improve ef
ficiency and accuracy. 

The Proposed A.L. 

Write for a new enlarged list of astronomical literature. 

P .0. Annual Ephemeris. 
This idea also emerged 
from this year's Bus
iness Meeting--see page 
256. Associate Director 
John Westfall has drawn 
up a tentative list of 
contents and requests 
help, suggestions, and 
comments from staff mem-

HERBERT A. LUFT 

P.O. Box Oakland Gardens NY 11364 
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bers. The target date 
for the first ephemeris 
is the autumn of 1985. 



The Strolling Astronomer 
SUBSCRIPTION RATES 

Single Issue (in stock) . $ 2.50 

1 Volume (6 issues), U.S.A., 
Canada and Mexico $12.00 

1 Volume (6 issues), other 
countries $14.00 

2 Volumes (12 issues), U.S.A., 
Canada and Mexico $21.00 

2 Volumes (12 issues), other 
countries $25.00 

SPECIAL MEMBERSHIPS 

Sustaining Members . $20.00 per volume, 
or 6 issues 

Sponsors $40.00 per volume, 
or 6 issues 

ADVERTISING RATES (per issue) 
Full Page Display Ad . . $50.00 

Half Page Display Ad . 

Quarter Page Display Ad 

.30.00 

.20.00 

Classified or Listing (per col. in.). . . 6.00 
Discount of 10% on 3-time insertion. 

* * * NOTICE 
In order to facilitate the reproduction of draw
ings in future issues readers are requested to 
l!Xaggerate contrasts on drawings submitted. 
Extremely faint marks cannot be reproduced. 
Outlines of planetary discs should be made 
dark and distinct. It is not feasible to reproduce 
drawings made in colors. Following these 
precepts will permit better reproductions. 
Persons requiring prompt acknowledgement of 
correspondence or contributed observations 
from staff members are requested to furnish 
stamped, self-addressed envelopes. 
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See address of Saturn Recorder 
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Donald C. Parker (Assistant Recorder, photography) 
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Jeff D. Beish (Assistant Recorder, statistics) 
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JUPITER SECTION 
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Paul K. Mackal (Assistant Recorder) 
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Contonou, R9publique Populaire du s8nin 
West Africa 
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John W. Westfall (Assistant Recorder, Eclipse Timings) 
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SATURN SECTION 
Julius L. Benton, Jr. (Recorder) 
Associates in Astronomy 
P.O. Box 147 
New Hope, Pennsylvania 18938 

REMOTE PLANETS SECTION 
Richard G. Hodgson (Recorder) 
Dordt College 
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SOLAR SECTION 
Richard Hill (Recorder) 
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Tucson, Arizona 85711 
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Randy Tatum (Assistant Recorder) 
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Richmond, Virginia 23225 

LUNAR SECTION 
John W. Westfall (Recorder) 
See address of Associate Director 
Winifred S. Cameron (Recorder, Lunar Transient Phenomena) 
5087 Iron Springs Road 
Prescott, Arizona 86301 
Julius L. Benton, Jr. (Recorder, Selected Areas Program) 
See address of Saturn Recorder 

COMETS SECTION 
David H. Levy (Recorder) 
Route 7, Box 414 
Tucson, Arizona 85747 
James V. Scotti (Assistant Recorder) 
Lunar and Planetary Laboratory 
University of Arizona 
Tucson, Arizona 85721 

METEORS SECTION 
David H. Levy (Recorder) 
Route 7, Box 414 
Tucson, Arizona 85747 

MINOR PLANETS SECTION 
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Travel through the Solar Systetn 
and beyond. • • 

The New Solar System - 2nd Edition 

edited by J. Kelly Beatty 
Brian O'Leary 

Andrew Chaikin 

What is the New Solar System? How 
is it different from the one we have pon
dered for aeons and struggled to com
prehend before and since the invention 
of the telescope 7 

Twenty-one eminent scientists, front
line participants in the planetary mis
sions of the 1970's, present the vision of 
our solar system that has emerged since 
the Viking, Pioneer, and Voyager expe
ditions. Lavishly illustrated with spec
tacular photographs, 150 in full color, 
this book provides an authoritative, 
comprehensive survey of the most recent 
findings about the Sun, the planets and 
their satellites, the Moon, comets, and 
what lies between them. It is also full 
of unanticipated beauty, mystery, and 
enigma, with keys to answering some of 
our most profound questions: How did 
the Sun and planets form? How did 
they evolve? What are the ingredients 
of life? 

This second edition has been exten
sively revised to incorporate new infor
mation gained during Voyager 2's en
counter with Saturn. It contains new 
material on planetary satellites, aster
oids, and the surface of Venus (including 
color photographs obtained by Soviet 
spacecraft in 1982). A special 14-page 
supplement contains black-and-white 
planetary and satellite maps. Copub
lished with Cambridge University Press. 

Order 46360 TNSS, 2nd edition, 
cloth ... $24.95. 

Order 46379 TNSS, 2nd editio11, 

paper . . $13.95 

Explore the worlds around us with The New 
Solar System and the far reaches of deep space with 
Hans Vehrenberg's Atlas of Deep-Sky Splendors. 

Atlas of Deep-Sky Splendors by Hans Vehrenberg 

Newly revised and updated by the staff of Sky <:?- Telescope, Hans 
Vehrenberg's classic work comprises several books in one: picture 
album, astronomy textbook, and practical observing manual. Its 242 
9 1/,-by-12 3/•-inch pages portray over 400 star clusters, galaxies, and 
nebulae, including all the Messier objects, in spectacular wide-field pho
tographs. Accompanying the photos are tables of useful data and a 
wealth of scientific information suitable for all readers. 

On the right-hand pages, the Atlas shows all the brightest deep-sky 
objects amid wide star fields, just the way they appear in a good 
amateur telescope. Even the most difficult objects can be located 
precisely in the sky by use of the photographs - an essential asset for 
observers who want to get the most from their telescopes. Also provid
ed are identification charts .. brightnesses, dimensions, types. and other 
information. Each object's right ascension and declinati<m are given for 
the epochs 1950.0 and 2000.0. Left-hand pages describe research find
ings and include comments by Dr. Vehrenberg and other astrono .. 
mers about the objects displayed, plus more. highly detailed 
photographs - many in .d~amatic color -- from the world's great 
observatories. Truly a ~alth of information in a most beautiful book. 
Copublished with ymbridge University Press. 

Order 46034 SPLENDORS . . $39.95 

Mass. residents add 5% sales tax. Foreign add 10% for shipping. Payment from foreign countri.es must be in 
U. S. funds drawn on U. S. banks or by International Money Order. 

SKY PUBLISHING CORPORATION 
49 Bay State Road 

Cambridge, Mass. 02238-1290 


