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SATURN IN 1982-83: SOME EUROPEAN OBSERVATIONS 

Elf: G. Adamoli, Saturn Section of the Unione Astrofili Italiani 

Abstract. Visual and - IiJ.otograJhl.c observations concerning the 1982-83 appu-ition 
of the planet are presented. They were made by 26 amateurs using 0.09 to 2.2-meter 
aperture telescopes. Dark and bright spots were recorded on the :FlJuatorial Zone 
and North »J_uatorial Belt. Filter visual and photograiiJ.ic observations ~st a 
redder equatorial region and bluer high latitudes and rings. 

General remarks - This paper deals with results from visual and photographic 
observations of Saturn by the UAI Saturn Section members and collaborators. A 
total of 174 visual observations and 6 photographs of the planet was received from 
26 amateurs using 0.09 to 2.2-meter aperture telescopes, mostly reflectors (see 
Table 1). Observations span from 1982, Dec. 15 to 1983, Aug. 19, with a concentra
tion around May, 1983. 

The opposition of Saturn occurred on April 21, 1983 with the planet at 
Declination -9° in Virgo, its polar axis having a tilt B=+15~8 (extreme values 
during the period of observation were + 14~6 to + 1 /.1 ) so that most of the Southern 
Hemisphere appeared foreshortened by perspective or was hidden by the rings. 

Statistics - In the sequel a "weighted" mean is that of single observers' 
means, three different weights being given to each observer according to whether 
his mean is based on 1-2, 3-6, or more data points. If not specified, a mean is to 
be intended as simple, and errors as standard deviations. 

Analysis was based on 2083 intensity estimates (Alexander, 1962), 1304 color 
estimates, and 523 latitude measurements from drawings. Weighted means of intensi
ty, color estimate trends, and Saturnicentric latitude means of the planet's visi
ble belts are reported here as respectively Tables 2, 3, and 4. Allowance must be 
made for about f3o uncertainty in the latitudes reported, or ±6o for badly observed 
features or high latitude ones. 

The Rings* ~ Both Rings A and B were usually a yellow color all around, though 
at times A was seen greenish and B white or, in its inner part, greyish. Two 
observers claim to have sighted the Encke Division at the ansae during May and 
June: Gambato drew it midway in Ring A, while Tallone saw it near the outer edge 
of A and estimated its intensity as 7 on Alexander's scale. Many observers dis
tinguished "division" B2 as a distinct part of Ring B at the ansae, both as regards 
color and intensity. Width estimates of B2 by six observers disagree, though a 
value of 1/4 of the entire BRing is most probable. 

Ring Cat the ansae was visible with adequate telescope and sky conditions. 
Two observers were able to glimpse only its outer and brighter part; five others 
traced it to about midway in the dark space of the ansae; they drew it as occupying 
47% ± 7% of this space (weighted mean). Many observers judged Ring C across the 
globe to be not an easy feature, its intensity deduced by estimates being very 
uncertain. Drawings by 17 observers set its width at the CM, in units of the polar 
diameter, at 0.058 ± 0.019 (weighted mean), which is consistent with an expected 
value, inferred from the measured width at the ansae, of 0.068 ± 0.01 0 for B=+ 16 o. 
No color was seen all around Ring C. (The width of the Ring C projection varies as 
B varies.) 

The ring shadow, just south of the rings, was of a similar width (0.053 ± 
0.015, weighted mean by 16 observers)**; it was well seen but apparently was never 
completely black (though intensity estimates differ), as was the globe shadow. 
This last feature was shown on about 1/3 of the drawings, both befure and after 
opposition, as having a triangular shape, being larger over Ring A. 

A point must be raised concerning the intensity of the shadows or ring 
divisions. Many observers, located in urban areas, experienced high light 
pollution conditions and so were not able to get a true intensity 10 sky back
ground, which is essential for a realistic estimate of very dark planetary fea
tures. Some observers gave an intensity estimate of their sky background as 8-9 or 
even less. This means that, for example, the 9.2 value assigned by Table 2 to the 
globe shadow may be considered as absolute black. 

*The nomenclature of features on the globe and in the rings is shown by Figure 2 on 
page 136 of JALPO, Vol. 30, Nos. 7-8. This diagram will help in following Mr. 
Adamoli' s article. Note, however, that north is at the top in the cited Figure 2 
and that the rings had become more widely opened in 1 982-83. 

**The width of the shadow of the rings varies as B and B' change, these quantities 
being the tilt of the axis of Saturn toward the Earth and the Sun respectively. 
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Figure 1. Drawings of Saturn 
to show the general aspect of 
the planet in 1 982-83 and 
Equatorial Zone details. South 
at top. Upper drawing· G. 
Gambato, May 19, 1983, 20b om, 
U.T., 31-cm reflector, 250X. 
Lower drawi~ G. Macario, May 
20, 1983, 19 45m, U.T., 10.1-
cm. refracto.h, 267X. On May 
20, 1983 at 0, U.T. B (tilt of 
axis of Saturn to Earth 
+15".0 and B' (tilt to Sun) = 
16:3. 

The Globe - The region of the planet visible south of the rings appeared too 
much foreshortened to allow good inspection; however, observers ~ree about its 
general dullness. One observer claims the SPR (South Polar Region) was visible, 
its edge being at a very low latitude (about -45"); however, limb darkening may be 
considered as an alternative explanation. 

Just north of the rings, a yellow-white EZ (Equatorial Zone) was by far the 
brightest part of the globe, probably even brighter than Ring B at the ansae. Two 
observers suspected it was crossed by a faint EB (Equatorial Band). The EZ was 
bordered by a most conspicuous brown NEB (North Equatorial Belt), some 14" wide in 
latitude, seen by most observers split in two components, the southern being the 
darker as usual. Experienced observers were able to see details in the equatorial 
regions during April-June. These assumed the form of dark streaks and white ovals 
in the EZ, or even dark spots on the NEB (see Fig. 1 ); Quesada, observing through 
1.23- and 2.2-meter telescopes at the C~ar Alto Observatory, detected clear spots 
or mottlings on the ~ in June. 

A fair number of observers provided drawings and central meridian passage 
timings of such spots; however, spot identification through different days was not 
unequivocal. 

North of the NEB, the globe was a dull and uniform tint, with a succession of 
faint greyish belts and yellowish zones to the north pole. A somewhat northern NTB 
(North Temperate Belt) was confirmed at the same position as in 1982 (Adamoli, 
1983); and a NNTB (North North Temperate Belt) was also seen, though less data on 
it are at hand. The NPR, when visible, was limited to latitudes 20• from the pole; 
it was not very dark. 

A comparison is especially interesting between these results and filter 
observations by Heath, Lavega, and Quesad~ They found low latitude features (EZ, 
NEB) brighter through a red filter, while high latitude ones, both north and south 
of the equator, were brighter through a blue filter; this result suggests a large 
scale distribution of colors which was not so evident in integrated light. 

Photographic Observations - Lavega and Quesada sent three good photographs 
taken through blue, yellow, and orange filters on May 2 with the Calar Alto 1 .23-
meter telescope, accom~ied by microphotodensitometric scans along the N-S axis of 
the planet (see Fig. 2). In all three scans a strong limb darkening is apparent; 
however, an asymmetry is noted in that its north pole extension is about twice as 
wide as the south one, possibly because the NPR is involved. ~ EZ was confirmed 
as the brightest feature on the globe, but in blue light it was almost equalled by 
the Rings A-B projections across the globe, which are much duller in the yellow and 
orange images, where they appear even darker than the NEB. The extreme brightness 
of Ring B at the ansae is also apparent in the blue photograph. 
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Table 1 - List of Contributing Observers 
No. of 

Site* I nst rwnent Observations 
G. Adamoli Cerro Ver. (Verona) 250-mm refl. 10 
P. Amoroso Milan 203-mm refl. 4 
M. Arpino Milan 155-mm refl. 2 
s. Baroni Milan 200-mm refl. 2 
G. Borgonovo Cesano Mad. (Milan) 114-mm refl. 1 

s. Cali Carini (Palermo) 114-mm refl. 4 
M. De Marco Genoa 114-mm refl. 3 
G. Del Zanna Impruneta (Florence) 110-mm refl. 2 
R. Gall ani Milan 90-mm refr. 3 
G. Gamba to Spinea (Venice) 310-mm refl. 4 

s. Gargano Corsica (Milan) 210-mm refl. 4 
M. Giuntoli Pieve aN. (Pistoia) 114-mm refl. 14 
A.W. Heath Long Eaton (Great Britain) 300-mm refl. 18 
A.S. Lavega Almeria (Spain) 2200-mm refl. 1 
G. Macario Cava dei T. (Salerno) 1 01 -mm refr. , 6 

200-mm refl. 

F. Manenti Suzzara (Mantova) 114-mm refl. 6 
P. Marabella Pad ova 114-mm refl. 1 
c. Modesti Rome 155-mm refl. 21 
A. Morbidelli Milan 114-mm refl. 1 
s. Orsino Milan 114-mm refl. 10 

E. Palumbo Salerno 114-mm refl. 3 
J .A. Quesada Almeria (Spain) 1230-mm refl. , 4 

2200-mm refl. 
A. Sal a Milan 114-mm refl. 2 
E. Sassone Corsi s. Casciano (Pisa) 200-mm refl. 10 
P. Sassone Corsi s. Casciano (Pi sa) 200-mm refl. 1 
G. Tall one Torino 205-mm refl. 36 

There were also 3 photographs by De Marco and 3 by Lavega and Quesada. 
*In Italy, unless stated otherwise. 

Table 2 - Intensity Estimates* 

Weighted Standard No. of 
Mean Deviation Observers 

Ring A 3.1 0.9 23 
Cassini Division 8.6 1.0 24 
Ring B, outer part 1.3 0.5 23 
Ring B, inner part 2.1 0.7 16 
Ring C 7.6 0.6 7 

Rings AB across globe 2.3 1.3 15 
Ring C across globe 5.9? 1.9 16 
Ring shadow on globe 8.3? 1.7 16 
Globe shadow on rings 9.2 0.8 20 
SPR 3.1? 0.5 4 

STZ 2.8 1.0 21 
EZ 1.1 0.8 21 
EB 3.1? 0.8 2 
NEBS 4-4 1.2 24 
NEB Z (between NEB 2.1 1.1 12 

components) 

NEBn 4.2 1.1 24 
NTZ 2.2 0.9 20 
NTB 3.7 0.8 6 
NNTZ 2.7 1.2 7 
NNTB 3.9? 1.1 2 
NPR 3-4 0.9 19 

*On Alexander's scale of 0 (most brilliant features) to 10 (dark sky near Saturn). 
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J<'igure 2. Microdensi tometer north-south 
scans along Saturn's axis of photographs 
taken with blue (upper), yellow (center), 
and orange (bottom) filters by A.S. 
Lavega and J.A. Quesada with a 1.23-meter 
reflector at the Calar Alto Observatory, 
Almeria, Spain. See also text. 
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Measurement on the yellow microden
sitometric scan yields NEB edge latitudes 
at +13o and +24°. These values suggest a 
more southern location than the visual 
observations (see Table 4). Though such 
a slight discrepancy (about 3") could be 
explained by random errors in both mea
sures, one cannot rule out the hypothesis 
of a systematic error produced for visual 
observers by the asymmetric N-S limb 
darkening reported before. 
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Note _!?l Editor. We are always gratified 
when colleagues in foreign countries 
contribute observations and reports of 
observations. Students of Saturn may 
enjoy comparing these foreign reports 
with the ones by Julius Benton for the 
same apparitions. We congratulate our 
Italian friends on estimating the 
standard deviations of their numerical 
intensity estimates. 

COMET NOTES: I 

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

This is the first installment of what is planned as a regular column for the 
A.L.P.O. Journal. The Comets Section of the A.L.P.O. has plans for the immediate 
future in two central areas, one being the observation of comets, and the other 
involving the search for new comets. 

Observation: Newly discovered comets offer special opportunties for amateurs 
to make contributions, for little is known about a comet's future behavior until we 
learn more aobut its present conduct. Comets should be observed with a view to 
recording the following information: 

Magnitude: Record to the nearest half magnitude the integrated brightness, a 
task which may be trickier than it initially seems. The best way to do this is to 
find a nearby star whose brightness is known to you, and throw the star out of 
focus so that that ball of light approximates the size of the comet. Do this until 
you find a star whose "fuzzy brightness" matches that of the comet. Or find two 
stars such that the comet's brightness lies between them, and estimate just where 
in between. 

Shape: What is the angular diameter (minutes and seconds) of the comet? Does 
it have a tail? If it does, what is its angular length? And if the comet is 
bright, can you detect both gas and dust tails? 
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Table 3 - General Color Trends by Visual Estimates 

Ring A 
Ring B, outer part 
Ring B, inner part 
Rings AB across globe 
Ring C across globe 
SPR 
STZ 

yellow 
white-yellow 
yellow-grey 
yellow 
grey 
grey? 
yellow 

EZ 
NEB 
NEB Z 
NTZ 
NTB 
NNTZ 
NPR 

white-yellow 
brown 
yellow 
yellow 
brown-grey? 
yellow-grey 
grey 

Table 4 - Saturnicentric Latitudes by Measures of Drawings 

1983 1982 
No. of No. of 

Lat. Measures Lat. Measures 

SPR north edge -440? 13 -51° 19 
Center EB + 50? 7 
NEBs south edge +15° 151 +170 63 
NEBs north edge +21 ° 73 +20° 41 
NEBn south edge +24 ° 73 +23° 41 
~ north edge +29° 151 +27° 63 

er NTB +480 27 +480? 2 
Center NNTB +620? 7 
NPR south edge +70° 21 +620 20 

* * * * * 

Motion: By the time you begin observing a comet, its motion is usually 
already well known. But occasionally a newly found object will move in mysterious 
ways, so it is a good idea to keep watch on motion too. 

Drawings and Photographs: Sometimes the information contained in your report 
can be augmented or clarified through the use of drawings and photographs. Use a 
soft "2B" pencil with artist stub for your work, and strive for accuracy over 
artistic excellence! 

Hunting: Discoveries of new comets are dreams which many amateurs share, 
although unfortunately many beginners suspect that success comes much more 
frequently than is actually the case. The best way to search for new comets is to 
conduct the activity with an adventurous spirit, not being too certain of the 
outcome. Don't look with a "do-or-die" attitude, expecting success the minute you 
start. Hunt methodically, concentrating on a specific area each night. Check 
thoroughly any suspicious object you may find; and never, never announce to the IAU 
Central Telegram Bureau your find unless you have determined that the object is 
moving and that it is not some previously announced comet. 

In coming months the Comets Section hopes to show just how exciting and 
scientifically profitable comet observing can be. We will do this through this 
column, and also through our newsletter, "Tails and Trails." If you would like to 
receive this newsletter, or would like information about the Comets Section, please 
contact me at Rte. 7, Box 414, Tucson, Arizona 85747. 

~: Jose Olivarez 

Abstract. Twelve vivid blue cloud features were observed in Jupiter's NEB -EZ..* by 
this writer in 1983 on eleven nights of good seeing. Although remarkabfe, ihese 
blue clouds were not new. Similar blue features in the NEBs-EZn. were detected 
visually by F.J. Hargreaves as early as 1928, and they have been photographed by 
the professional observatories as well as by Voyagers 1 and 2. It is remarkable, 
however, that these beautiful Jovian clouds have escaped the attention of most 
students of Jupiter in recent years. 

1983 Observations 

Twelve vivid blue cloud features were observed in Jupiter's NEBs-EZn by this 
writer in 1983 on eleven nights of good seeing. The longitudes of some of these 
features were determined on nine occasions by CM Transit Timings. (See Table I.) 

*See Jupiter Nomenclature Diagram, Figure 3. 

181 



The telescope used for these observations is an excellent 25-cm f/7 Fagin planetary 
reflector fitted with a 1.25-inch quartz diagonal to improve contrast. No filters 
were used. 

The visibility of so many blue features in Jupiter's Equatorial Zone was 
surprising and could, at first, be attributed to false blue color created at the 
south edge of the NEB by atmospheric dispersion (considering that the planet was at 
a low altitude for mid-northern latitudes). Indeed, it could be argued that atmos
pheric dispersion is known to create false blue color at the south edge of a dark 
feature on a planet that is low in the sky for a North Hemisphere observer. How
.ever, no blue color whatsoever was detected at the south edge of the South 
Equatorial Belt nor at the south edge of the South Temperate Belt, which would also 
have been affected by a false color hue due to atmospheric dispersion. Additional
ly, not all the lumps and humps on the NEBs were seen to be blue. Only the larger, 
darker, and taller projections showed the blue-hue characteristic in good seeing. 
The strongly blue-tinted clouds occurred discretely and only on the southern edge 
of the NEB, where they contrasted markedly with the warm orange-brown tone of the 
belt. 

The color of the observed blue clouds was strong and unmistakable; but since 
no filters were used to verify the visual impression in integrated light, the 
reality of the blue color should logically be verified by means other than visual. 
Luckily, this verification occurs photographically on color slides and infrared 
photographs taken by Dr. Donald C. Parker of Coral Gables, Florida from April 22 
through July 6, 1983 with a 32-cm reflector. The color slides show the blue 
projections observed by this writer on July 2, July 5, and July 6 (see Table I) as 
clearly blue and attest to the validity of the blue color observed visually. In 
addition, Dr. Parker's infrared (600-900n~~) photographs also show the blue features 
observed on July 5 and July 6 as very dark and thus further confirm their vivid 
blue color. 

Seeing Jupiter's equatorial blue clouds visually (in integrated light) may not 
be easy for everyone. Their viewing requires excellent optics, good seeing, and 
good color sensi ti vi ty in the observer's eye. However, an observer with poor color 
sensitivity, or having a telescope of small aperture, can use color filters to 
identify the blue Jovian clouds. These blue features will appear dark through a 
red filter (Wratten 25) and light when observed through a blue filter (Wratten 38). 
Also, this same technique is available to the observer who would prefer a photogra
phic means of detecting these features. (This writer will be using red and blue 
color filters for blue cloud identification during the current 1984 apparition of 
Jupiter.) 

Historical Review 

The blue cloud features in Jupiter's Equatorial Zone are not a new phenomenon 
of Jupiter's equatorial region that first appeared during the 1983 apparition of 
the planet. However, the blue clouds may have been more vividly presented in 1983 
than in previous years. This writer observed a similar vividly blue cloud in 1968, 
and others were detected visually as far back as 1928. Then the great British 
observers of Jupiter, F.J. Hargreaves and T.E.R. Phillips, first observed them as 
vividly blue. Also, Mr. Hargreaves continued to be attentive to the blueness of 
these NEBs clouds for many years. This fact was noted in the 33rd Report of the 
BAA Jupiter Section (1943) where Director B.M. Peek stated that: "As in former 
years, Hargreaves frequently saw some blue in the dark projections at the south 
edge (of the NEB)." 

Reports that the projections from the south edge of the NEB have been seen 
vividly blue appear to have been chiefly noted by T.E.R. Phillips and B.M. Peek in 
the BAA Jupiter Section reports through 1943 (apparently mainly while F.J. 
Hargreaves was observing). Since then, the color of these blue features appears to 
have been largely ignored even through color photography of Jupiter by the profes
sional observatories shows the blue clouds well. (See the February, 1972 issue of 
SKY AND TELESCOPE, page 78.) In addition, although the projections from the NEBs 
have been used to determine the rotation period of the North Equatorial Current for 
many years, few visual observers have noted that the color of the projections is 
frequently blue and, therefore, much unlike the warm tones of the NEB proper! 
Indeed, a check of the A.L.P.O. Jupiter files for the last 32 years by Jupiter 
Recorder Phillip W. Budine has revealed very little reference to the blueness of 
the NEBs projections. Also, according to Mr. Budine, although a few active observ
ers drew, noted darkness, and took transits of the NEBs projections during 1983, 
none of them noted that they were blue tinted 1 Clearly, all students of Jupiter 
should note this oversight and prepare to give Jupiter's NEBs-EZn blue 
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Figure 3. Jupiter Nomenclature 
Diagram, taken from the BAA 
Jupiter Memoirs. The blue clouds 
described in the text of this 
paper lie on the south edge of 
the North Equatorial Belt and in 
the north half of the Equatorial 
Zone. 

BLUE CLOUDSi)N THE NEBs 

s 

f 
JUNE 20 U.T. NEB 

I 
174° (I) 

s 

f 
JULY 11 U.T. NEB 

I 
339° (I) 

s 

f 
AUG. 5 U.T. NEB 

96° (I) 

s 

f 
AUG. 12 U.T. NEB 

I 
140° (I) 

JOSE OLIVAREZ 25cm REFLECTOR 

Figure 4. Drawings by Jose Olivarez of blue clouds at the south edge of the North 
Equatorial Belt of Jupiter in 1983. Prepared for publication by Mark S. Daniels. 
See text on pg. 181 et ~· Directions on Jupiter: ~ is south, and f is 
following. 
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UT DATE (1983) 
6-20 
6-21 
7-2 
7-5 
7-6 
7-11 
7-11 
7-18 
8-4 
8-5 
8-12 
8-18 

Table I 

VISUALLY OBSERVED ~ - EZn BLUE FEATURES 

DESCRIPTION LONG. (Sys. I) ALPO NO. 
Dark blue proj. 174 • 1 
Dark blue column 276o 
Blue projection 167o 
Large blue proj. 308° 
Large blue mass 169o 
Dark blue fan proj. 
Blue projection 
Blue projection 
Blue projection 
Large blue mass 
Blue projection 
Blue projection 

Table based on observations by Jose Olivarez 

Table II 

ROTATION PERIOD OF BLUE FEATURES 
---u-983)-

(South Edge NEB, EZn, System I) 

1 
2 
1 

3 

4 
5 

NO. MARK LIMITING DATES LIMITING LONG. TRANSITS DRIFT ±sD 

1 DC 
2 DC 
3 DC 
4 DC 
5 DC 

Feb. 27-Sept. 24 164 ° - 155 ° 32 -1:3 ±o:1 
Mar. 2-Aug. 20 289° - 302° 29 +2.3 ±o.2 
Jun. 16-Jv~. 21 316° - 314° 10 -1.7 ±o.8 
Mar. 1-Aug. 19 126 ° - 141 ° 19 +2.6 ±o.2 
Feb. 19-Sept.3 12° - 14° 28 +0.3 ±o.1 

Mean Rotation Period 

PERIOD ---h m s 
9:50:28 
9:50:33 
9:50:28 
9:50:33 
9:50:30 

h m s 
9:50:30 

Table prepared by }~. Phillip W. Budine, A.L.P.O. Jupiter Recorder 

LEGEND: "DC"- Center of dark feature; "LIMITING DATES"- Dates transits of the 
dark feature were first and last recorded; "DRIFT" - Drift of feature in 
longitude over a period of 30 days; "SD" - Standard Deviation; ''PERIOD" -
Rotation period of feature. 

clouds more attention (both visually and photographically) in the coming appari
tions of the planet. 

Hypothesis 

It has occurred to this writer that the NEBs blue projections and festoons may 
not be part of the NEB proper but may instead signify a separate cloud phenomenon 
lying at the south edge of the North Equatorial Belt! Indeed, the late Dr. G.P. 
Kuiper appeared to support this view in 1972 when he wrote: "There are blue 
clouds, often fan shaped, concentrated in a narrow zone near the planet's equator 
(NEBs-EZn). They are at times seen to overlie the cloud areas of more ~ual color, 
spreading across the equatorial latitudes much like terrestrial cirri." He also 
noted that "their blue color is a property of the material, not of particle size". 

If the hypothesis that the NEBs-EZn blue clouds constitute a discrete cloud 
system that happens to lie at the south edse of the NEB is true (just as the Great 
Red Spot lies at the north edge of the STmB), then this "new" cloud system needs to 
be recognized. It may be that in the future, we should consider Jupiter's 
equatorial blue clouds as an atmospheric phenomenon that merits as much interest as 
the Great Red Spot and South Equatorial Belt Disturbances. 

Current Research 

If the blue clouds represent a distinct cloud system at the NEBs latitude on 
Jupiter, then confirmation could come from an observed difference between the 
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Figure 5. Drawing of Jupiter by F. J. 
Hargreaves on February 11, 1942 at 18h 
36m, U.T. 14.25-inch refl. CM(I)=190'. 
Clii(II)=206'. fl!r. Hargreaves frequently 
saw the projections from the south edge 
of the l'lEB as bluish. What is shown 
above is a copy by Mark S. Daniels of 
the original published sketch. 

Figure 6. Drawing of Jupit;sr bv l\hrk S. 
Daniels on July 2, 1983, 2n 14lh-2h 18m, 
U.T. 25-cm. refl., 145X. Seeing 9-10 
(almost perfect) , trar1sparency 5 (clear 
sky). CM(I)=161 '. CM(II)=46'. The two 
dark projections on the NEB8 were dark 
blue in color a11d were easily the dark
est features on the globe. The asso
ciated festoons were blue-grey. Compare 
this drawing to Figure 7, a photograph 
made 25 minutes later. 

rotation periods of blue clouds and non-blue clouds at this latitude. The five 
blue projections for which rotation periods ~ere determined in 1983 (see Table II) 
cluster closely around the average value of 9 50m 30s. Would the rotation period 
of non-blue clouds differ from this value? Research now being conducted by this 
writer in association with the Institute for Planetary Research Observatories will 
isolate distinctly blue and distinctly non-blue projections in the NEBs during the 
1984 apparition for this "rotation period test". However, identifying' and follow
ing distinctly ncn-blue projections may not be easy. It now appears to this writer 
that the large and prominent projections (which are easier to identify and follow) 
may all be blue while the non-blue ones are less tall and more subdued in intensi
ty, and may also be shorter-lived. Because of this possible difficulty, and be
cause of the large southern declination of Jupiter, participation in this research 
through central meridian transit timings of the colored clouds by observers with 
20-cm to 32-cm reflectors in southern latitudes (especially the Southern 
Hemisphere) would be most welcome! (This writer's address is given on the inside 
back cover of this issue.) Indeed, this may be a research project in which more 
A.L.P.O. observers can train themselves to be more attentive to colors on Jupiter 
while following the remarkable blue clouds which have remained virtually unrecog
nized in modern amateur studies of the planet. 
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PRECEDHJG 

IllSTITUTE FOR PLANETARY RESEARCH OBSERVA'rORIES 

SOU'rH DATE: July 2 1983 
U.T.: 2 h 43 m 
CM-I: 178 CM-II: 63 
SEE: 8 TRAilS: 4 
FILrl: TP-2415 
5 SEC @ F/123 
FILTER: Uone 
DEV: D-19 
SCOPE 

32cm f/6.5 Newt. 
OBSERVER: 

Donald c. Parker 
12911 Lerida St. 
Coral Gables, FL. 
u.s.A. 33156 

Fieure 7. Photograph of Jupiter without a filter. The dark projection on the NeBa 
just past the CM was very blue in color, both visually and photographically~ 
CompHre to Figure 6, a drawir~ made 25 minutes earlier. 

INSTITUTE FOR PLANETARY RESEARCH OBSERVATORIES 

DATE: Apr 22 1983 
u.T.: 6 h 53 m 
CM-I: 271 CM-II: 337 
SEE: 7 TRANS: 5 
FILM: HIE-2481 
4.5 SEC @ F/123 
Filter :W29 
DEV H&W+DEKTOL 
SCOPE 

32cm f/6.5 Newt. 
OBSERVER 

Donald c. Parker 
12911 Lerida St. 
Coral Gables, FL. 
u.s.A. 33156 

:B'igure 8. Infrared (Wratten Filter 29) photograph of Jupiter showing two very dark 
(blue) projections on the south edge of the North Equatorial Belt. Simply inverted 
view with south at top. 

f2. GUIDE '_]:Q OBSERVlliiG i'IARS ::.l (continued) 

~: Charles F. Capen, A.L.P.O. Mars Recorder 

Note l2i_ Editor. The first part of this paper appeared in Journa~AI,PO, Vo1. 
30, Nos. 7-8, pp. 172-1 April 1984. Mr. Capen here continues his discussion of 
"Planetary Telescopes Accessories". 

D. Filters. A set of photo-visual color filters is the most important 
observing the planetary astronomer can have in his/her arsenal of telescopic 
accessories. Color filters help overcome image deterioration caUBed by atmos-
pheric scattering of Hght, permit separation of light from different levels in a 
planetary atmosphere, increase hue contrast between areas of differing color, and 
reduce irradiation within the observer's eye. All of these functions of filters 
concern, in a rather intricate manner, the sharpness of surface and cloud details 
that are seen on the planet I1ars. 

Standard color Wratten Filters for scientific research are made by Eastman 
Kodak Co., and they may be ordered in 2x2-inch or 3x3-inch thin gelatin sheets from 
Kodak photo dealers or may also be pclrchased in glass with threaded mounts for 
attacrJTient to the eyepiece from major telescope dealers. A basic set of tri-color 
filters u.seful for color image comparison or "Blinking" at the eyeJ?iece is a must 
for the planetary observer, e.g., yellow (Wratten-12), green (vl-58), and blue (11-
SOA or W-38A). An advanced set would also contain an orange ('w-21 or \i-23A), red 

, violet (W-47), and magenta (W-30, minus green). A thorough discussion of 
the use of color :t'il tern at the telescope and good observational technique will 
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LIMB 

TERMINATOR 

CM 
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LIMB 

Figure 9. Orientation of the 
telescopic disk of Mars in a 
simply inverting telescope (in 
the Earth's North Hemisphere). 
Note nomenclatare used by plan
etary observers and explained in 
the text on this page and the 
next one. 

appear in a later paper. Refer to the A.L.P.O. Mars Observing Kit and Reference 4. 

Table III. Eastman Kodak Wratten Color Filter 
Transmission Characteristics for Mars Observations 

Yellow- W 8, 12, 15. 

Orange - W 21 , 23A. 

Red - W 25. 

Green- W 56, 57, 58. 

Blue-Green - W 64. 
Blue - W 80A, 38, 38A. 

Violet- W 47. 

Magenta- W 30, 32. 

Brightens desert regions, darkens blue and brown 
features, improves astronomical seeing. 
Further increases contrast between light and dark 
features, penetrates hazes and most clouds, and detects 
yellow dust clouds. 
Gives maximum contrast of surface features, enhances 
fine surface details, yellow dust cloud boundaries, and 
polar cap boundaries. 
Darkens red and blue features, enhances frost patches, 
surface fogs, and polar cap projections. 
Detects ice-fogs and polar hazes. 
Shows atmospheric clouds, discrete white clouds, and 
limb hazes, and darkens reddish features. 
Shows high altitude clouds, limb hazes, equatorial cloud 
bands, polar cloud hoods, and volcanic ash clouds, and 
detects violet-clearing phenomenon. 
Enhances red and blue features and darkens green ones. 
Compares surface details to atmospheric cloud positions. 
Improves polar region features. 

The Mars Recorder, C.F. Capen, has made it possible to acquire quality tele
scope accessories at wholesale prices from the major astronomical telescope manu
facturers. Contact him for advice and price quotes at: Mars Recorder, Solis Lacus 
Observatory, Rt. 2, Box 262E, Cuba, MO 65453. 

Part IV - Observing Mars 

A. The Martian Disk and Useful Terms. Figure 9 indicates the orientation and 
nomenclature of the Martian disk as seen in an astronomical telescope. Photo
graphs, disk drawings, and daily observation descriptions are oriented to a simply 
inverted telescopic view of the Martian disk, where top is south, bottom is north, 
the right side is west in the Martian sky and morning limb, and the left side is 
east and evening limb. The planetary rotation is from west to east, or right to 
left. 

1. Classical Mars Charts have south up. Modern Mars maps, since ca. 1969, 
usually show north up. 

2. The TERMINATOR is the line where daylight ends and night begins. The 
terminator phase, or defect of illumination, is given in seconds of subtended arc 
on the apparent disk or in degrees (i) to define how much of the geometrical 
Martian disk is in darkness. The sunset terminator appears on the east side, or 
evening limb, before opposition; and after opposition, the terminator becomes the 
sunrise line on the morning limb on the west side. At opposition there is no 
sensible phase defect. 

3. The CENTRAL MERIDIAN (CM) is an imaginary line passing through the plane
tary poles of rotation and bisecting the full planetary disk, and is used to define 
what areographic longitudes are present on the disk during an observing session. 
The CM value is the areographic longitude in degrees which is on the central 
meridian of the disk as seen from Earth at a given Universal Time (U.T.), and it 
can be calculated by adding 0~24/min., or 14~6/hr., to the daily CM value for oh 
U.T. as listed in The Astronomical Almanac. 

4. The AXIAL'TILT. The declination of the planet Earth (D ) as seen from 
Mars defines the axial tilt of Mars relative to Earth. The De is ;!so equal to the 
areographic latitude of the center of the Martian disk, whicn is also known as the 
subearth point. The latitude is+ if the North Pole is tilted toward Earth and--if 
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the south pole is tilted toward Earth. This quantity is an important factor when 
drawing the Martian disk. 

5. The MARTIAN DATE (MD & 1s). The orbital position of Mars at any given 
time discretely defines the 11artian seasonal date. It is expressed as the planeto
centric longi tu.de of the Sun (1s), in degrees, measured along the ecliptie of the 
Martian celestial sphere. Similar to terrestrial seasons, the 1s system is 
reckoned directly from the Sun's ascending node or Martian northern spring equinox 
position, where 1s = 0°. Each beginning season is 90o from the next one, e.g., 
spring Oo 1 , summer 90°1s, autumn 180°1 , and winter 270°1 i!'l the North 
Hemisphere of Mars. The 1s value for any pcarficular terrestrial da'te can be found 
in the "Mars Ephemeris" in The Astronomical Almanac. The Martian fute may also be 
expressed in equivalent terrestrial dates \TlS)of the month by comparing the L~ 
value, in degrees, to the Terrestrial Date found in the table "SUN, Ecliptic Long.ll 
of The Astronomical Almanac; e.g., 120°1 is July 4th. 
~ Recordi~ and Reporting Visual ~bservations. The pla.VJetary observer with 

the talent of an artist or the skill of a draftsman still finds it difficult to 
transfer to paper the delicate details of the surface albedo feat1rres that are seen 
on the small telescopic image of Mars. The beginning observer often uses too large 
a drawing disk relative to the small image that he saw in the telescope to produce 
a quality perspective drawing. The smaller diameter disk used on the Standard Mars 
Report Form was carefully tested and was empirically chosen three decades ago by 
qualified scientists and artists in order to assist the planetary astronomer in 
rendering a useful perspective drawing of the Martian globe with modest aperture 
telescopes ~sing 150X to 600X oculars. A drawing disk 42mm in diameter was chosen 
because Mars has an equatorial diameter of 4,200 miles, which makes 1 mm at the 
center of the Martian disk equal to 100 miles, convenient for a rough estimate of 
surface feature sizes, and having a proper size for efficient publication after 
undergoing a reduction of 20% in the J.A.L.P.O •. 

Most planetary observers use a 3x5-inch or 4x5-inch card upon which to record 
their data which is acquired each observing hour at the telescope. Economical 3x5-
inch cards may be purchased from any school or office supply store and can be 
neatly filed chronologically i.n a metal storage box for ready reference. These 
handy cards will fit into a shirt pocket; and when stacked together with a rubber
band or clip, they form a stiff surface upon which to write at the scope. A 42mm 
diameter drawing disk is inscribed with a soft pencil compass at the top of each 
card, which leaves room for important notes on the face and back of the card for 
date (U.T.), beginning and ending U.T. of observation, CM, telescope, magnification 
X, color filters, seeing, transparency, name of observer, and written comments 
about the appearance of Mars. This original record card should be retained by the 
observer and its information transferred to a standard A.L.P.O. Mars Report Form at 
a convenient time and later mailed to the A.L.P.O. Mars Recorder. 

The standard J'llars Report Form consists of three drawing disks, a listing of 
necessary conditions of observation blanks to be filled in from data on the 
original observer's record card, and planetary aspects blanks from a physical 
ephemeris of Mars. This form can be used for reporting all types of telescopic 
observations, e.g., visual drawings, photometric intensity estimates of albedo 
features, and micrometer measurements of polar caps; and Mars photos may be taped 
to it. It is important to note that the observation data for each night (Date 
U.T.), or for each observing session if observations are made several hours apart, 
be recorded on one Mars Report Form. Do not report different dates of observations 
on the same form. This format and method of reporting your Mars observations is 
kindly requested by the Mars Recorders in order to assist them to file the volumi
nous quanti ties of reports chronologically in loose-leaf binders for analyses for 
Martian apparition reports. A thorough description and use of the standard Mars 
Report Form is given in References 2 and 3. 

C. Visual Observation is the oldest and most evolved method of recording 
planetary detail practiced by Man. This ancient observational art of collecting 
written and sketched data at the telescope is still today a most useful tool to the 
astronomer who is moderately skilled in spherical perspective drawing and patient 
with the extra telescope time required. Visual filter-aided observation is as 
effective as the multicolor photography technique of combining a color sensitive 
emulsion with its compatible color filter. A panoramic record in integrated light 
and in selected color regimes of the planetary disk may be obtained within a 20 to 
30-minute observing period, depending directly upon the astronomical seeing and sky 
transparency encountered in the Earth's atmosphere. It is an established fact that 
visual telescopic observation records the finest of surface details which are 
obtainable from the Earth. The nightly visual observation record in the form of 
disk drawings and related notes gives useful information about the physical condi
tion of the polar regions, atmospheric meteorological phenomena, and physical 
conditions and colors of the surface features that greatly assist in the 
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cognizance, interpretation, and analysis of the photographic record. Without the 
accompanying visual record, the photograph is just a pretty picture which can be 
misinterpreted. The often expressed statement "visual observation is only a sub
jective method" is blich~ because the objective photograph in its final analysis is 
interpreted by the subjective eye and mind of Man. 

1. Observing the Martian Disk. Mars is one of the more difficult celestial 
objects to study for several reasons. The apparent angular diameter of Mars is 
small, being only 14 to 25 arc sec, or seconds of subtended arc, at best during an 
opposition. For comparison, Jupiter has an apparent disk as large as 50 arc sec. 
When the novice .. observer takes the first telescopic view of Mars, he/she sees only 

. a bobbing, too bright, orange globe with a white patch at one end. The untrained 
eye requires several night of patient observing before the low contrast features 
become evident. A yellow or orange color filter dims the bright image and aids in 
reducing the irradiation within the observer's eye, thus helping to detect the low 
contrast features on the Martian disk. After several nights of practice using 250X 
to 300X eyepieces, the observer will become oriented with the Martian surface 
features, using a Mars chart. Even the most experienced planetary astronomer 
requires about two or three weeks of systematic observing of Mars at the beginning 
of each apparition before the finest details become evident to him on the glowing 
disk of Mars. So be patient, and practice drawing the larger features which are 
seen each night. Given a good night of "astronomical seeing", when Mars is steady 
and sharp at the limb, smaller details will suddenly pop out around the larger 
features as they are drawn. This can be an exciting time, and one tends to sketch 
too fast and loses perspective in the rendering. Use a shorter focal length 
ocular, and increase power to th-e maximum that your seeing, and telescope aperture 
will allow. Use 75X per inch of telescope aperture is a practical rule. Take each 
small feature noted, and carefully place it in its proper position relative to the 
nearest large feature. Check and sharpen the optical focus at regular intervals, 
as thermal air lenses pass overhead or temperature changes in the telescope optical 
tube assembly change the focus of the image. The use of color filters will improve 
the quality of "astronomical seeing" in most cases and will improve color contrasts 
between Martian features. The telescopic image will usually be most fuzzy, and it 
will be impossible to obtain a sharp focus when observations are made through the 
high altitude Jet-stream. Check your current TV weather map for location and 
movement of the Jet-stream before observation. 

2. Drawing the Martian Disk. The following discussion is just a suggestion 
for producing a planetary drawing. Most observers use their own method which has 
been derived from experience to render their disk drawings. 

At the beginning of an observing session, center Mars in the field of the 
eyepiece, and obtain a sharp focus using the planetary limb, polar cap, or a large, 
dark, central feature. Make an overview of the general appearance of Mars, and 
estimate the quality of seeing. Identify familiar surface features with the aid of 
a yellow or red filter. Locate clouds and limb hazes with a blue filter. Compute 
and note on your card the CM areographic longitude that is on the Martian disk in 
order to recognize the gross features which you have just seen. Locate and draw 
the outline of the bright North Polar Cap at the bottom of the drawing disk. If 
the South Cap is present, locate it at the top. If a polar hood is seen, sketch in 
a dashed boundary outline of the proper size. Using the centers of both the 
telescopic image of Mars and the pencil disk as references, carefully draw in the 
darkest or largest feature relative to the center of the disk. Using the north and 
south points of the disk and the plotted dark feature as perspective guides, locate 
and sketch other dark features. This process should not take more than 10 or 15 
minutes with fair seeing. You now have 40 to 50 minutes to study Mars with the aid 
of color filters for fine surface details, bright frost patches (indicate with 
dotted outlines), white or blue clouds (use dashed outlines), and yellow dust 
clouds (dash-dot outlines). Sketch them at their proper positions on the drawing 
disk before they rotate off the Martian globe. The 1984 Martian Apparition charac
teristics and seasonal events to observe are given in References 1 and 3. 

D. Mars Observing Aids. A Martian News Service, the "Martian Chronicle", is 
available each apparition to active observers of the Red Planet. This brief publi
cation provides rapid news of important observed phenomena as they are received 
from astronomers, useful seasonal event predict ions, l1ars ephemerides, and an 
exchange of observing ideas. Active and contributing observers may send 6 or 8 
self-addressed and stamped (U.S. Postage) long envelopes to C.F. Capen, Mars Re
corder. 

Twenty standard A.L.P.O. Mars Observing Report Forms are available at cost for 
$3.60 PP· 

A Mars Observing Kit for current apparitions contains an introduction to Mars, 
useful reprints, observing techniques, CM computing tables, planet photography, 
several Mars charts, and an areographic nomenclature list and is available at cost 
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for $5.95 pp ($8.95 overseas). The Mars Observing Kit material and the current 
issues of "Martian Chronicle" are most useful when filed in a 3-ring notebook for 
ready reference. 

Astro-Filters For Observation and Astrophotography, by ~ Barbera, C. Capen, 
G. Carvalho, & ~ Steeg. $7.95 pp. Highly recommended for modern observing tech
niques at the telescope. 

General Chart of Mars, by S. Ebisawa. Chart has a complete nomenclature for 
location of fine surface features which have been recorded over several decades. 
$1.50 pp., 3 for $2.50 pp. 

MARS - Topo/Albedo Chart. Scale 1:25 million. Reference map of telescopic 
albedo features and Mariner relief features. $3.50 pp. folded. 

MARS- Topo/ Albedo 3-Chart Set. Scale 1:32 million. Rendered on a Lambert 
azimuthal equal-areas projection designed for plotting. observed phenomena and large 
scale terrain-albedo studies. Desk size 13-inch diameter charts show Mars from 
pole to pole and topographic features in correct relative sizes. $3.50 pp. and 
fu~. . 

MARS - 1969. Scale 1:35 million. Lowell Observatory red-light photos. Mar
tian season September (159o-184oLs). First modern accurate chart. A 3-map format 
chart with nomenclature. $3.50 pp. folded. 

MARS- 1980. Scale 1:25 million. Lowell Observatory latest photo chart. 
Martian season mid-May to mid-June (58 o --85 oLs) A.L.P.O. photos by D.C. Parker were 
used to make chart. $3.50 pp. folded. 

Send for current listing of Mars charts, classic volumes, new and used books, 
and reprints to: Mars Recorder, Solis Lacus Observatory, Rt. 2, Box 262E, Cuba, MO 
65453. 

Conclusion 

The A.L.P.O. Mars Section Program is an international cooperative effort by 
amateur astronomers with various levels of expertise and professional planetary 
astronomers. This article, "A Guide to Observing Mars - I", was written to intro
duce the basic methods of planetary observation to the novice observer. Perhaps it 
will also be useful to the experienced amateur astronomer who is not acquainted 
with planetary observation and with the International Mars Patrol Program that is 
coordinated by the A.L.P.O. Mars Section. An understanding and mastery of the 
basic principles will provide the observer with the prerequisite for a useful and 
rewarding synoptic observing program. The reader will notice that frequent re
ference was made to the Mars Observing Kit, which the seriously interested student 
of Mars will need as a source for more detailed, advanced information. The second 
part of this article, to be published later in the J.A.L.P.O., will consider more 
complicated basic essentials for observing and understanding Mars: orbital charac
teristics, apparitions, oppositions, the Martian Celestial Pole, and the 
Schiaparellian scheme of surface feature names. 

Readers and members of the A.L.P.O. are invited to participate in our exciting 
nightly patrol of Mars and in special observing programs as conducted by the 
A.L.P.O. Mars Section. Your observing contributions are always welcome; and they 
are acknowledged in final Mars Reports in the J.A.L.P.O. Oftentimes your observing 
data also appear in popular astronomy magazines, professional journals, and Mars 
charts. 

Regardless of one's knowledge of planetary science or telescopic expertise, 
~our Mars Recorders are ready to provide assistance and guidance: C.F. Capen 
(archivist of observing reports, classical and modern literature, and observed 
cha~ing phenomena); D.C. Parker (photographic program director and darkroom ex
pert); and J.D. Beish (director of comyuter programs for analyses of Martian weath
er observations and Mars ephemerides). All three Mars Section Recorders are ex
perienced and active planetary observers, and they can answer most related ques
tions. Since they maintain correspondence with more than 100 international plane
tary observers, it is respectfully requested that correspondence requiring a prompt 
reply be accompanied by a stamped, self-addressed envelope. 
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PREDICTIONS FOR THE TOTAL SOLAR ECLIPSE OF ~ 

By: Fred Espenak, NASA/Goddard Space Flight Center, 
Infrared and Radio Astronomy, Code 693.1, Greenbelt, MD 20771 

Abstract. Predictions for the path of the total solar eclipse of 22-23 tt>vember, 
1984 are presented. Local circumstances for cities in and along the path are 
discussed as well as weather prospects. A review of the Saros history of this 
eclipse helps to put it into perspective. Finally, the lunar limb profile is 
presented for ·predicting the appearance and positions of Baily's Beads. 

During 1984, a total of five eclipses will occur. Of these, three are 
penumbral lunar eclipses, which are of little interest and of even less scientific 
value. However, the two remaining events are eclipses of the Sun which should be 
of great use in refining the Moon's orbit and measuring changes in the Sun's 
diameter (Sofia, Dunham, and Fiala, 1980). On 30 May, 1984, North America will be 
the site of a very unusual annular solar eclipse. The magnitude of this event is 
so close to 1.00 that lunar mountains and other areas of high relief will extend 
beyond the Sun's limb at maximum eclipse. As a result, the event will be charac
terized by a string of short arcs and beads of sunlight surrounding the Moon during 
the very brief annular phase. The details of this unique eclipse have already been 
published (Espenak 1984, Fiala and Lukac 1983); and this paper will discuss predic
tions for the second solar eclipse of 1984. 

On 22-23 November, 1984, a total solar eclipse will be seen from regions of 
Indonesia and the Coral Sea for the second time in only seventeen months. Unlike 
the total eclipse of 11 June, 1983 which was visible from heavily populated areas 
of Java, Celebes, and Papua New Guinea (Espenak 1983, Fiala and Lukac 1982), the 
1984 event does not have such a fortuitous path. In fact, almost all of the path 
falls over ocean with only a few chances to observe from dry land. Nevertheless, 
the eclipse will offer the opportunity to study the solar corona and other eclipse 
related phenomena for a maximum of two minutes. Outside the path of totality, a 
partial eclipse will be visible from all of Australia, New Zealand, the South 
Pacific, parts of Antarctica, and southern Chile and Argentina (Figure 10). 

The Path of Totality 

The Moon's umbral shadow first touches down on the Earth at 21: 12 UT on the 
morning of 23 November along the southern coast of the Indonesian Island of 
Halmahera (Figure 11). The sunrise total eclipse will last 25 seconds as the umbra 
races to the southeast at over 4000 km/hr. During the first minute of the central 
eclipse, the umbra sweeps across the Halmahera Sea, passes between the islands of 
Salawati and Misool, and reaches the southern shore of Irian Jaya, the Indonesian 
half of New Guinea. There the village of Inawatan lies north of the center line 
and will witness a total phase lasting 29 seconds while the Sun stands only five 
degrees above the horizon. The 35 kilometer wide path continues across the gulf of 
Teluk Berau and moves inland in Irian Jaya. The peak of 3891 meter high Pegunungan 
Tiyo is near the center line as the umbra sweeps through the rugged highlands of 
the interior. On the shore of Lake Panan Paniai, the village of Enaratoli is near 
the northern limit and will experience 31 seconds of totality. The center line 
duration is now 40 seconds, and the Sun's altitude is 9 degrees. Crossing the 
mountains of the Pegunungan Maoke range, the shadow's path brings it through the 
vast swamplands of central New Guinea, where it crosses the border and enters 
Papua. The umbra continues to travel along a course through virtually inaccessible 
swamps before reaching the western shores of the Gulf of Papua. The Sun now stands 
18 degrees above the horizon, and totality lasts 48 seconds. Sweeping across the 
Gulf, the shadow briefly skirts the southern shores of eastern Papua. The northern 
limit of the path actually passes through the southern suburbs of Port Moresby. To 
the east and lying deeper in the path, Hula should experience 46 seconds of totali
ty with a solar altitude of 23 degrees. 

Leaving Papua New Guinea at 21:33 UT, the shadow's path stretches southeast 
across the Coral Sea. The Chesterfield Islands lie 100 kilometers west of the path 
and will witness an eclipse of magnitude 0.962 at 21:41 UT. The Sandy Islets are a 
collection of small islands scattered over an area measuring 8 by 23 kilometers. 
They hold the unique distinction of being the last landfall of any uignificance in 
the path of totality. All the islands in the group are south of the center line; 
some of the southernmost islets lie just outside the path's southern limit. Ob
servers on the northern islands can expect totality to last 65 to 70 seconds with 
the Sun 42 degrees high in the sky. By the time the shadow reaches the vicinity of 
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New Caledonia, the path is 80 kilometers wide, and totality lasts 95 seconds on the 
center line. Unfortunately, the shadow misses the island and passes 100 kilometers 
to the southwest. Stretching out towards New Zealand, the path lies 500 kilometers 
north of the more heavily populated North Island. 

The total eclipse reaches its maximum duration of 119 seconds at 22:54 UT. 
This point lies near the International Date Line some 750 kilometers east of New 
Zealand. As the path crosses the Date Line, the calendar date of the eclipse loses 
one day and becomes 22 November. Continuing its course through the South Pacific 
Ocean, the umbra passes three thousand miles south of the rich volcanic archipelago 
of French Polynesia. The path runs over open waters, where it finally terminates 
about 1600 kilometers west of Chile at 00:33 UT. 

The path of totality is delineated at five minute intervals in Table 1. The 
first column gives the Universal Time (UT) while the next six columns define the 
northern and southern limits as well as the center line coordinates at that in
stant. The latitude and longitude of each point are given in degrees and minutes 
to the nearest tenth of a minute. Negative latitudes are South of the Equator, and 
negative longitudes are East of the Greenwich Meridian. The column identified as 
'RATIO' is the ratio of apparent diameters of the Moon and the Sun. 'ALT' and 'AZ' 
give the sun's altitude and azimuth at maximum eclipse; and the dimensions of the 
umbra's elliptical outline, 'ALPHA' and 'BETA', are provided in kilometers. The 
width of the path of totality follows and is also in kilometers. Finally, the 
duration of the total phase is given in minutes and seconds. 

Local Circumstances 

Eclipse contact times and local circumstances for a number of cities and 
villages are presented in Table 2. Geographic coordinates are listed to a 
hundredth of a degree, and the sign conventions are the same as those adopted in 
Table 1. All contacts are listed to the nearest second of Universal Time (UT). 
First contact is the instant of external tangency between the Sun and Moon: it 
marks the beginning of the partial eclipse. Second and third contacts define the 
two instants of internal tangency between the Sun and Moon, and they signify the 
commencement and termination respectively of the total phase. Finally, fourth 
contact is the instant of last external contact, and it marks the end of the 
partial eclipse. Maximum eclipse is simply the instant when the greatest fraction 
of the Sun's disk is obscured. The column labeled 'MAG' is the magnitude at the 
instant of maximum eclipse. It's defined as the fraction of the Sun's diameter 
obscured by the Moon. For locations where the eclipse is total, the magnitude 
listed is actually the ratio of apparent diameters between the Moon and Sun in 
units of the Sun's diameter. It is always equal to or greater than 1.00 for total 
eclipses. The sun's altitude 'ALT' and azimuth 'AZ' at maximum eclipse are given, 
followed by the duration of totality in seconds (blank if eclipse is partial). 
Finally, the width of the path of totality (kilometers) is listed at the instant of 
maximum eclipse. 

During totality, a number of bright southern constellations and several 
planets will be above the horizon. Antares (m = +0.92v) may be visible ten degrees 
southeast of the eclipsed Sun, which lies in Scorpius. For observers along the New 
Guinea--New Caledonia section of the path, Centaurus and Crux will be near the 
meridian and 30 to 50 degrees above the southern horizon. Sirius (m = -1.47) and 
Canopus (m = -0.72) will be low in the west and southwest sky respectively. Saturn 
lies ten degrees west of the Sun and shines at visual magnitude m = + 1. 40. Ob
servers on the Sandy Islets may detect Mercury (m = -0.19) 22 degrees east of the 
Sun. From the same locale, Venus (m = -3. 56) and Jupiter (m = -1.52) will form a 
close pair only four degrees above the southeastern horizon. From Port Moresby, 
Mercury will be only two degrees above the eastern horizon, while Jupiter and Venus 
will not have risen yet. The visibility of all these objects is strongly dependent 
on the transparency and brightness of the sky during the eclipse. 

Lunar Limb Profile 

The topocentric lunar limb profile at the instant of greatest eclipse 
(22:53:23 UT) is shown in Figure 12. It's derived from Watts' limb charts (Watts, 
1963), which have been digitized by H.M. Nautical Almanac Office in Herstmonceux, 
England, and transformed to grid-profile form at the U.S. Naval Observatory. In 
this computer readable form, the charts lend themselves to calculation of profiles 
at any desired libration. At greatest eclipse, the Moon's topocentric librations 
are L=+3.91, B=+0.12, and C=+10.42. The apparent semi-diameters of the Sun and 
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Figure 10. The path of the total solar eclipse of 23 November, 1984 is confined 
almost entirely to the waters of the Coral Sea and the South Pacific. The only 
landfalls are in southern New Guinea and several small islands in Indonesia and the 
Coral Sea. 

Moon are 971.9 and 994.9 arc-seconds respectively (where k=0.272281 is used as the 
Moon's mean radius). The profile can be used for any point along the eclipse path 
since lunar libration changes very slowly. However, the position angle of eclipse 
contacts and the zenith will change radically, depending on the observer's distance 
from the center line and his longitude, respectively. 

For observers located anywhere within the path of totality, the position 
angles of second and third contact (beginning and ending of totality, respectively) 
can be calculated as follows. First, use Table 1 to plot the path of totality and 
center line on a map of the observer's viewing site. Using a protractor, measure 
the azimuth of the center line from due north (measured eastward or clockwise on 
the map); call this angle 'a'. Next, measure the perpendicular distance 'd' (in 
kilometers) of the observer from the center line. Finally, measure the width 'w' 
of the path of totality from the map. The width can also be obtained from Table 1. 
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Figure 11. The path of totality in New Guinea runs through Irian Jaya and southern 
Papua. Totality occurs shortly after sunrise in this region, and the umbra's 
position is shown at fifteen minute intervals. 

Calculate the auxiliary angle 'b' by: 

b = Arcsin (2 d/w) (1) 

The position angle in degrees of second contact, 'C2', is now calculated by: 

C2 = a - b (2) 

The position angle in degrees of third contact, 'C3', is calculated by: 

C3 = a + b + 180 ( 3) 

These contact angles can be plotted on Figure 12 using the protractor in the 
diagram. Note that angles are still measured eastward, but this is counter-
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Figure 12. The lunar limb profile at the instant of greatest eclipse is based on 
Watts limb charts (Watts, 1963). The radial scale is greatly exaggerated so that 
the true limb's departure from the mean lunar limb (k=0.272281) is readily 
apparent. In this case, departures from the mean limb are as large as 3.5 arc
seconds. Position angles (or PA's) of various lunar features can be read from the 
protractor in the center of the diagram. The position angles of second and third 
contact are clearly marked, and they show the direction of the Moon's motion 
relative to the Sun. The dashed line diameter represents the axis of the eclipse 
path's northern and southern limits. To the upper right of the profile are the 
Moon's mean semi-diameter (SD) and horizontal parallax (HP). In the lower right 
are the Universal Times of the four contacts and maximum eclipse. The local 
circumstances at maximum eclipse are given along the bottom of the figure. 
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Table 1. The path of the total solar eclipse of 23 November, 1984 is delineated at 
five minute intervals in Universal Time (UT). See text for table description. 

clockwise on the celestial sphere. An estimate of the positions and sizes of 
Baily's Beads can be made by searching for deep lunar valleys along the lunar limb 
profile within 30 degrees of each contact angle. 

Saros History 

The total solar eclipse of 1984 is the twenty-first member of Saros series 
142, as defined by van den Bergh ( 1955). All eclipses in this family occur near 
the descending node of the Moon's orbit. This is a fairly recent series which 
began with a partial eclipse in 1624 AD, visible from far southern latitudes. 
After producing seven more partial eclipses over the next 144 years, the first 
central eclipse occurred on 14 July, 1768. This event was unusual in that it was 
total along most of the path but became annular at the extremes. The next eclipse 
of the series was total with a maximum duration of 59 seconds. Over the course of 
the past 200 years, the duration of totality of each eclipse has increased because 
the Moon is moving closer to perigee with every succeeding event. However, during 
the twentieth century, the maximum duration has hovered near two minutes as the 
Earth approaches perihelion. In the next century, the duration will continue to 
increase as the shadow passes progressively closer to the Earth's geocenter. By 
the twenty-third century, Saros 142 will be producing total eclipses with maximum 
durations exceeding six minutes in the northern tropics. The longest eclipse of 
the series occurs on 28 May, 2291 and will last 6 minutes, 34 seconds. The path of 
each succeeding event swings farther north; and a six minute eclipse will be 
visible from much of the United States on 30 June, 2345. The duration of totality 
steadily decreases as the eclipse paths run through higher northern latitudes. The 
last total eclipse occurs in northern Canada on 29 October, 254 3. Although the 
event is central and lasts over two minutes, the northern edge of the umbral shadow 
will miss the Earth completely. Partial eclipses will be visible from the Northern 
Hemisphere for the next three centuries. Saros 142 reaches its conclusion with the 
partial eclipse of 25 May, 2886. The total life-time of the series is 1262 years. 
During that period, the family generates 44 total eclipses and 27 partial eclipses. 

196 



T A B L E 2 

LOCAL ClltCUI'tSTAJI'CFB' FOR Till: TOTAL SOLAJ\ I:.CLIPSt= OF 22 lfOV 1984 

PATII 
CrocRAPBlC 

LOCATIOJI LAT LOftC 
FIRST 

CO!ITACT 
8ECO~D 

COlO' ACT 
THIIID 

CONTACT 
FOURTH 

COIITACT 
IIAXIIIOII 
ECLIPSE IIAG ALT AZ OOIIATI" ¥111111 

I FAKF.U:, IRI~ 
2 llfAWATAl'f, IRIAft 
3 El'ARATOLI, I RIAl' 
4 TAlfAIUIE.RAR, JJ\IAJI' 
5 PORT noR.ESBY, PAPUA 

6 RICO·, PAPUA 
7 HULA, PAPUA 
8 CHFSTERrl ELD 18 
9 ll. SAJmY ISI.ETS 

I 8 S • SAftDY I SlF.I'S 

II JfOUKF.A, JfEW CAL. 
12 ADF.LA I Dt, AU!rrL. 
13 BRISBArU:, AU~'TL. 
14 CANBERRA, AUSTL. 
U DARWift,AUSTL. 

16 DO DART, AUSTRL. 
17 PIEL80UME, AUSTL. 
18 PERTH, AUSTL. 
U SIDftF.Y, AUSTL. 
28 AUCKLAftD, ft. Z. 

-2.92 -132.31 
-2.13 -132.17 
-3.92 -136.:15 
-6.13 -149.38 
-9.58. "-147 .12 

-9.83 -147.52 
-10.85 -147.78 
-Jt.ae -ua.ee 
-19.88 -159.93 
-19.38 -159.93 

-22.27 -166.45 
-34.77 -139.13 
-27.50 -U3.17 
-35.35 -149.17 
-12.42 -131 .ee 

-43.99 -147.59 
-37.87 -145.13 
-31.83 -116.17 
-33.92 -151.28 
-36.00 -174.75 

81 •• 0 

'' '' e D•J91III 
2ft:21 :42 

24tr221 • 
28•22: 13 
28W:J5rt3 
2813:11 6 
28:35125 

291431 I 
211 7:43 
20:48:47 
211 &:49 

21:24131 
21 :(2139 
21116:48 
211 2t18 
:u 116:28 

21 CHRISTCHURCH, If. z. -43.50 -172.63 21:29:27 
22 WELLiftGTOft, N. Z. -41.25 -174.75 21125:58 
23 GUM'I 13.47 -144.78 
24 PAf;O PAI''.O, S.\liOA -14.27 170.78 21:11:47 
25 PAI'F.F.TE. TAHITI -17.53 149.57 22:38:49 

21112157 
21113159 
21116118 

21121:36 
21121:53 

21141:56 

21113126 
21114138 
21•16138 

21t22tJ3 
21122139 

21 :43• a 

22112:39 
22111:53 
22•141(19 
221(9119 
22128:26 

22:29115 
22:29148 
22t5611J4 
22:rl91 8 
22:59:31 

23:15:52 
22:48: 3 
23: t tl4 
23: 3:56 
22:29:30 

231 8123 
22:59:52 
22:23123 
231 5157 
23:55: 6 

23:56: 8 
23:58:56 
21:52:38 
23:32:25 

8:23:1'1 

21113149 
21113111 
21114115 
211(6124 
21:21:23 

21t2lt5S 
21t22zl6 
21t41t31S 
2114213. 
21142151 

211114:33 
21186: 9 
21151122 
221 2116 
211231 9 

22114141 
22t 4:1 I 
21149118 
22: 1112 
22:32123 

22:48~18 
22:39:38 
21: 2:25 
22:t8:SO 
23132: II 

•• 986 
•••• 9 
J •••• 
1.112 
1.89e 

••••• •.• us 
8.962 
••• 19 
•• 999 

1.971 
0.394 
0.718 
G.DID 
•• 737 

•• 369 
•• 419 
t.2t9 
t.57t 
•. 868 

8.691 
0.769 
0.420 
9.343 
&.t5e 

S.l 
4.6 
9.8 

14.2 
22.8 

23.4 
23.8 
41.2 
42.2 
42.3 

81.4 
28.8 
39.1 
38.3 

9.2 

38.8 
38.4 
8.2 

39.8 
69.5 

59.5 
62.8 
8.9 

76.6 
64.4 

llt.2 
111.2 
•••. 1 
189.5 
188.1 

lt8.t 
187.9 
•••. 5 

••••• 188.3 

98.1 
95.8 
94.7 
89.1 

te9 .• 

02 •• 
89.3 

199 •• 
89.1 
57.8 

48.9 
48.2 

113.2 
118.6 
259.4 

28.8 •••• 28.9 

37 .• 
4tl.6 

67.8 

Table 2. Contact times and local circumstances for a number of cities and villages 
in the path of the umbra and penumbra are presented. See text for table 
description. 

Weather Prospects 

Since the eastern half of the eclipse path is completely over open ocean with 
no nearby land masses, most expeditions will be concentrated along the western 
section of the path. New Guinea, New Caledonia, and New Zealand will all make 
convenient bases from which to rendezvous with the shadow. At first glance, New 
Guinea appears quite attractive because it offers the largest opportunity to 
observe the eclipse from terra firma. However, getting to the path in Irian Jaya 
and western Papua may be a logistical and financial nightmare. Inaccessible moun
tains and some of the world's most extensive swamps are discouraging enough, but 
this area also experiences some very heavy rainfall. 

In a meteorological study by Anderson ( 1983), it appears that southeastern 
winds laden with moisture tend to rise as they meet the mountain ranges which run 
down the island's spine. This action stimulates cloud formation and precipitation. 
Rainfall statistics in western Irian Jaya are more encouraging, but the Sun's lower 
altitude enhances the perspective effect whereby clouds appear thickest towards the 
horizon. 

Cloud statistics from Port Moresby show a 30 to 40 percent frequency of less 
than 3 tenths sky cover. In spite of these more favorable prospects, the center 
line passes 10 to 20 kilometers south of the coast. Observers there must be 
willing to accept a shorter duration than the 56 second maximum offshore. 

Southeast of New Guinea in the Coral Sea, weather prospects improve dramati
cally. The region tends to be dominated by clear high pressure systems at this 
time of year. Happily, the typhoon season does not begin until December. Cloud 
statistics for Noumea, New Caledonia show a 39% probability of less than 3 tenths 
sky cover. However, reports from passing ships and satellite data indicate that 
the probability approaches 50% in the Coral Sea. In any case, cloud cover in this 
area tends to take the form of local cumulus, which can be avoided by maneuverable 
ships. 

Since the Sandy Islets are located in the Coral Sea, they enjoy the same 
encouraging weather prospects. In addition, the northern islands of the group will 
experience the longest duration of totality of any land mass within the entire 
path. These facts make the Sandy Islets region the most promising observing site 
for the total solar eclipse of 1984. 

Some Closing Remarks 

The solar ephemeris which was used for these predictions is based on the 
classic work of Newcomb ( 1895). The lunar ephemeris was developed primarily from 
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the 'Improved Lunar Ephemeris 1952-1959' (USNO, 1954). A comparison between these 
ephemeris routines and the 1980 American Ephemeris and Nautical Almanac shows that 
the largest disagreement occurs in the Moon's declination (Espenak, 1982). The 
standard deviation of the difference amounts to 0.294 arc-seconds or 549 meters in 
the Earth's fundamental plane. Such differences are well within the acceptable 
range for most solar eclipse applications. 

Eclipse predictions published by the Almanac Office of the United States Naval 
Observatory use the newly adopted IAU value of k=0.2725076, which is the Moon's 
mean radius expressed in units of the Earth's equatorial radius. This is the value 
currently used in lunar occultation calculations and is believed to be the best 
mean radius, averaging mountain peaks and low valleys along the Moon's rugged limb. 
As has been pointed out by Meeus ( 1966), an eclipse of the Sun cannot be regarded 
as total as long as any photospheric rays reach the observer through deep valleys 
along the Moon's limb. Using a smaller value of k:0.272281 results in a better 
approximation of the Moon's minimum diameter and a slightly shorter total eclipse. 
The author has chosen to adopt the smaller value of k=0.272281 in order to approxi
mate corrections due to the lunar limb profile. Therefore, caution must be exer
cised in comparing eclipse durations in this work with those published by the USNO. 
The most reliable contact times can be determined if the USNO predictions are 
corrected for the true limb profile by way of the contact angles which vary accord
ing to the observer's geographic coordinates. These corrections are also vital to 
the success of any expeditions to the path limits. However, most observers will 
probably be unwilling to go to this much trouble. For them, the contact times 
presented in this paper should prove to be closer to the actual observations. 

The author has also included a -0.6 arc-second correction to the Moon's 
ecliptic latitude. This value takes into account the difference between the Moon's 
center of mass and center of figure. To convert circumstances from Ephemeris Time 
to Universal Time, an extrapolated value of 54.9 seconds was used for T. Finally, 
a correction of -1.34 seconds has been applied to the lunar ephemeris to reconcile 
it with the FK4 equinox. Predictions for the 1984 total solar eclipse were 
generated on a DEC VAX 11/780 computer using algorithms developed primarily from 
the Explanatory Supplement (1961). 

The author would like to extend a special thanks to Dr. Jacques Guertin for 
discussions on the geography of the Sandy Islets and for his help in obtaining a 
navigational map of the Coral Sea. All opinions expressed in this paper are those 
of the author, and he takes full responsibility for them. The next total solar 
eclipse will occur on 12 November, 1985 and will be visible from the South Pacific 
Ocean and Antarctica. 
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LUNA INCOGNITA TECHNICAL REPORT ~ EARTHBASED SELENODETIC POSITIONS 

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

Introduction 

Begun in 1972, the A.L.P.O. Luna Incognita project is mapping the area sur
rounding the Moon's south pole and "beyond" its southwest limb. This region was 
either in darkness or under a low Sun angle when photographed by the Lunar Orbiter 
missions of the 1960's and remains essentially unmapped. To date, we have received 
over 100 drawings and approximately 300 photographs of this area from participating 
A.L.P.O. observers. 

To reduce these observations into an accurate map, a network of identifiable 
points having accurate positions is necessary. In spite of the excellent space 
mission photography, the ultimate positional reference system for the Moon still 
depends on Earthbased photographic positions. The numerous such measures that have 
been made have been extensively catalogued (ACIC 1965, 1966; Arthur 1962, 1968a, 
1968b; Arthur et al. 1965, 1966) but remain inadequate for our purpose for two 
reasons: 

1. Few points near the Moon's limb have been measured; with no points within 
Luna Incognita itself. 

2. Many previous measures are selenographic or "two-dimensional" rather than 
selenodetic or "three dimensional"; they assume that all points lie on the surface 
of a sphere. Near the limb, small deviations above or below the Moon's mean radius 
cause relatively large errors in position. (E.G., A peak only 1 km. above the mean 
radius, if 5° from the apparent limb, would appear displaced 11 km. horizontally.) 

This report describes the extension of selenodetic control, involving 52 
points, into the limb areas adjacent to Luna Incognita. It is planned that, in 
turn, these positions will serve as reference points for the measurement of Lunar 
Orbiter photographs and the establishment of positional control in Luna Incognita 
proper. 

Measurement and Reduction 

The determination of positions has been a two-stage process. The first stage 
involved the measurement of individual photographs taken by A.L.P.O. members. 
Twenty-five selected photographs were used, in the form of 8-by-10 inch paper 
enlargements which were measured upon an Apple computer digitizing tablet. Each 
photograph was calibrated by the measurement of three selenodetic control points 
(given in ACIC 1965, 1966). These are here termed "primary control points", and 
are listed in Table 1. 

From the tablet X,Y coordinates of these primary control points, a BASIC
language computer program, "SELENOGRAPHIC", determined the coefficients of the 
transformation equations which converted tablet coordinates into selenographic Xi, 
Eta, Zeta-coordinates, given the topocentric longitude librations and the lunar 
semidiameter for the particular photograph. After this was done, "unknown" points 
were measured from the same photograph; and the program calculated their selenogra
phic coordinates. Since only one photograph was used, these positions were only 
"two dimensional" because a radius vector of 1.00000 lunar radii had to be assumed. 
However, the program also calculated the apparent (projected) radius vector and the 
apparent lunar azimuth from the topocentric disk center. This last quantity is 
independent of the actual altitude (radius vector) of the point. 

The second stage in the reduction involved selecting pairs of photographs 
where each had been measured for the same feature. If the two photographs were at 
sufficiently different librations, a selenodetic position could be "fixed" by 
determining the unique lunar position which satisfied the two azimuths from the 
apparent disk centers of the two photographs. These two azimuths were two great 
circles on the Moon whose intersection defined the unknown point. The BASIC
language program "TWOWAYFIX" converted these great circles into straight lines on a 
Gnomonic map projection (which has the property that all great circles plot as 
straight lines), determined their point of intersection, and converted this posi
tion back into conventional lunar coordinates. Given the apparent radius vectors 
of the two original measures, the program also calculated the actual radius vector 
of each point. 
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Table .L.. Primary Control Points. 

ACIC Radius Relative 
Desig. .till... Longitude Latitude Vector Height DescriQtion 

P1 630 -58~243 -48~089 1.00020 +0.35 km Wargentin L 
P2 660 -50.618 -50.452 0.99996 -0.07 Phocylides X 
P3 631 -46.808 -48.004 1.00040 +0.70 N'ciggerath P 
P4 162 -37.519 -47.114 0.99980 -0.35 Schiller A 
P5 635 -33.555 -47.415 1.00047 +0.82 Bayer L 
P6 636 -32.890 -45.327 1.00058 +1.01 Mee D 
P7 683 -30.038 -72.131 0.99866 -2.33 Casatus c 
P8 668 -28. 168 -60.411 0.99820 -3.13 Scheiner A 
P9 641 -26.497 -47.290 1.00021 +0.36 Lagalla T 
P10 681 -11.884 -62.238 1.00045 +0.78 Rutherford A 
P11 1125 + 11.275 -61.921 1.00052 +0.90 Pentland F 
P12 1126 +13.356 -67.997 1.00026 +0.45 Pentland E 
P13 1128 +23.381 -66.274 1.00049 +0.85 Ma.nzinus J 
P14 1132 +29.415 -63.868 0.99931 -1.20 Mutus B 

Sources: ACIC 1965, ACIC 1966. 

With 25 measured photographs, each point could be measured on from 4 to 14 
individual photographs (mean = 7.5 photographs). This choice provided from 6 to 91 
possible photo pairs for each point (mean = 27.7 pairs). Only a fraction of these 
pairs proved usable because some photographs had similar librations and because the 
margins of several photographs yielded inaccurate azimuths of points. This last 
problem appeared to occur where the observer had used eyepiece projection to en
large the photograph's negative scale, which resulted in off-axis aberrations away 
from the photograph center. As a result, only from 2 to 11 photo pairs could be 
used for each point (mean = 3.1 pairs). A minimum of two photo pairs was 
considered necessary for each point in order to have one serve as a check and to 
permit the calculation of the point's standard error. 

The final positional results are summarized in Table 2, where the points 
measured in this project are designated "secondary control points." In that table, 
standard errors (i.e., standard deviations of the mean) are shown by n±n. The 
horizontal standard error ("Horiz. S.E.") is the combined position uncertainty due 
to the longitude and latitude standard errors. Under "Description", .E indicates a 
peak; £, a crater; BS, a bright spot; and CP, a central peak. The photographs 
referred to are listed in Table 3, and the positions of the primary (.E) and 
secondary (~ control points are mapped in Figure 13. 

Point Identification and Positional Accuracy 

Of the 52 points measured, 45 are identified by a name or number in existing 
maps, catalogs, or both. Several of these sources also provide positions (although 
of varying accuracy) which can be compared with the positions found in this study. 
The information from these other sources is summarized in Table 4. 

The fifth column in Table 4 gives the horizontal difference (distance on the 
Moon's surface) between each source's position and the writer's. The mean 
differences, by source, were: 

Baldwin 1963 .. . 
Arthur 1962 ... . 
Arthur et al. 1965, 1966 
Arthur 1968a, 1968b 
Watts 1963 . . . . . • • 

18.4 km. (2 points); 
4.6 km. (23 points); 
7.3 km. (10 points); 
6.8 km. (3 points); 

19.9 km. (6 points). 

Only the Baldwin 1963 alld Arthur 1968a and 1968b points are selenodetic and 
thus truly comparable with the measures of this report. The two Baldwin points, 
however, seriously disagree with the values of this writer and the Arthur 1968a, 
1968b positions. The Arthur 1962 positions (precision .0001 lunar radius) and 
Arthur et al. 1965, 1966 positions (precision .001 lunar radius) are selenographic. 
Finally, the Watts positions are derived by this writer from the charts in Watts 
1963 (modified following Von Flandern 1970). This writer doubts if he can estimate 
positions from these charts to an accuracy better than about CP.5 lunar arc (about 
15 km.) so that most of the difference between those positions and the positions of 
this report is probably due to the former. 
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Figure 13. Map of Luna Incognita and adjacent parts of Moon, showing primary and 
secondary positional control points employed by Dr. John E. Westfall in the Luna 
Incognita mapping project. See text of his article on page 199 et ~· 

A general impression from the above comparisons is that this report's 
positions are subject to an average uncertainty of the order of 7 kilometers. This 
value is comparable to the mean standard error of those 52 points, ± 5.4 
kilometers. 

There was somewhat better agreement for relative altitudes in the 11 cases 
where another source's radius vectors were independently determined. The mean 
absolute height difference between this report's measures and those of the other 
sources were: 

Baldwin 1963 . . . . 
Arthur 1968a, 1968b. 
Watts 1963 
Total 

3. 7 km. (2 points); 
2.9 km. (3 points); 
3.5 km. (6 points); 
3.4 km. (11 points). 

Another approach to estimating the errors of the present measures is to 
consider the measurement process. Although the digitizing tablet used had been 
tested against a plotted grid, indicating an accuracy of 1/200 inch (0.013 em.), a 
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Table 2. Secondary Control Po~nts 

Horiz. 
Point S.E. Rel. Height 
~ Photo Pairs Longituge Latitude ~ Radius Vector (km.) DescriQtioo 
S1 1/3,3/6 -102~492±2~420 -85~656±~061 5.86 1.00147±.00198 +2.56±3.44 P;S. of 

Drygalski Q; IN. 

S2 1/3, 1/19, -97 .271±1.471 -86. 165±.020 3.04 
of 2 peaks. 

1. 00215::!:. 00084 +3. 73::!:1. 46 P;S. of 
3/6,3/19, Dryga: ski Q; SE. 
6/19 of 2 oeaks. 

S3 6/23,17/21' -95.682::!:0.632 -60.476±.230 11.74 1.004n;!:.00087 +8. 29::!:1. 51 P;SW .. of 
24/25 Arrhenius P. 

S4 6/18,7/18 -95. 159±0. 733 -64.084±.068 9.94 1.00616±.00003 +10.71±0.05 P;W. rim of 
Hausen. 

S5 20/25,24/25 -91.587±0.020 -56.519±.oo2 0.34 o.99973±.oo186 -0.47±3.23 C;Arrhenius. 

S6 6/18,12/18 -89.562±0.251 -70. 144±.010 2.60 1.00414±.00534 +7.20±9.28 P ;S. of Hausen. 
S7 20/23,21/25 -88.705±0.036 -53.889±.064 2.04 0.99916±.00146 -1.46±2.54 BS; NE. of 

Arrhenius (Cntr. 
of more northern 
of 2 BS: Possible 
peak or crater). 

S8 4/13,4/16, -86.459±0.835 -77. 351±.029 5.62 1.00125±.00175 +2.17±3.04 P;N. wall of 
4/19 Drygalski. 

S9 6!7, 16/17 -82.745±0.386 -67.699::!:.025 4.51 1.oo4g6±.oo085 +8.62±1.48 P;SE. rim of 
Hausen. 

S10 5/18,7/21' -73. 937±0. 417 -51.122±.102 8.52 1.oo297±.ooo55 +5.16±1.21 C ; Inghirami G. 
9/17 

S11 6/20,7/22 -73.845±0. 192 -58.945±.138 5.15 1. 00067±. 00130 +1. 16±2.26 P;Pingre 
(P S. of Cntr.) 

S12 7/22,17/21 -71.618±0.091 -60.014±.243 7.50 1. 00216::!:. 00046 +3.75±0.80 C;Pingre F. 
S13 9117' 20/21 -71. 128±0. 230 -49.940±.041 4.66 1.00154±.ooog1 +2.68±1.58 C;Inghirami F. 
S14 317,7/19 -68.839±0.747 -67. 707::!:. 114 9.30 0.99937±.00149 -1.10±2.59 C;Bailly F. 
S15 1/3, 1/13, -67.662±0.493 -83. 646±. 022 1. 78 1.00296±.00053 +5.14±0.92 P;W. of Cabaeus. 

316,3111' 
11/13 

S16 6/22,7123 -65.307±0.563 -61.404±.226 10.67 1.00197±.00035 +3.42±0.61 C;Bailly Y 
(Cntr.). 

S17 6/18,7/19 -59. 184::!:0. 338 -65.904±.145 6.07 0.99872±.00115 -2.22±2.00 C;Bailly G. 
S18 6/25,7/15, -58.703±0.661 -69.368±.161 8.59 1.ooo66±.oo1oo + 1. 15±1. 74 C;Bailly A. 

7/25,17/23 
S19 1/5,5/6 -58.491±1.118 -71. 767±.175 11.86 1. 00203±. 00110 +3. 53±1. 91 C ;Legentil G. 
S20 3/6,3!7, -57.029±0.612 -69.867±. 101 7.09 o.99973±.ooo86 -0.47::!:1.50 c ;Bailly 0. 

3/19,617 

S21 1/3,2/8, -55. 135±0. 344 -75.831±.103 4.04 1.0o322±.ooo4o +5.60±0.70 P ;NNW. rim of 
316,317 Casatus E. 

S22 1/3,1/5,3/6, -55. 079±0. 296 -72.647±.067 3.36 0.99982±.00049 -0.31±0.85 C;Wilson D. 
317,5/6,517, 
6!7 

S23 1/5,516,517' -53.475::!:0.082 -71.339±.018 0.96 0.99972±.ooo27 -0.49::!:0.47 C;Wilson A. 
6!7 

S24 1/3,316,3/7, -52. 188::!:0. 590 -74.785::!:.057 5.01 1 . 00217::!:. 00073 +3. 77±1.26 C;Legentil A. 
4/5 

S25 1/5, 1/15, -49.374::!:0.554 -68 . 77 4±. 138 7.39 1.00205::!:.00093 +3. 56::!:1. 61 C; Kircher E. 
5/6 

S26 2/8,2/15, -46.856::!:0.427 -76.081::!:.092 4.18 1 . 00 325±. 00050 +5.65::!:0.87 P;W. wall of 
8/12,12/15 Casatus D. 

S27 1/3, 1/10, -45.675::!:0.207 -72.177±.067 2.80 o.99858±.ooo56 -2.47::!:0.97 C ;Wilson C. 
316,317,617 

S23 1/3,2/8, -40.590±0.343 -74.920±.101 4.09 o.gg885±.oo057 -2.00::!:0.99 C;Casatus K. 
3/4,317 

S29 1/3,3/4, -35.558±0.216 -77.708::!:.076 2.69 1. 00385::!:. 00065 +6.69::!:1. 13 P;N. of Newton 
317,6/8 E. 

S30 1/3,2/3 -33. 773±0. 590 -83.347::!:.081 3.22 1.00336::!:.00140 +5.84±2.43 P;N. wall of 
Cabaeus. 

S31 1/3,3/8 -33.356±0.086 -79.050::!:.030 1.04 0.99755::!:.00168 -4.26±2.93 C;NE. of Newton 
E. 

S32 1/3,1/8,2/3 -32. 141::!:0. 108 -74.051::!:.039 1.49 1. 00048::!:. 00030 +0.83±0.52 C ;Casatus J. 
2/8,3/4,3/6, 
317' 4/8,617' 
6/8,7/8 
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table 2 Stpondary Cgptrgl Pgipt~ (continued) 

HoM.:. 
Point S.E. Rel.Height 
..ll£.....~~ t&cs:Ul.ld!:i t.a.UtJog~: im..l B~l!Ooll V::s;:!O!:ll: im..l l&:I!OI:;ilU!Oil 
S33 1/3,2/5,6/8 -2H46T'"-0~694 -8H13T-~102 4.~ 0.99968':!:.00078 -0.56':!:1. 36 C;S. wall rim 'Jf 

Newton A. 
S34 1/3,2/3 -20.838:0.821 -83. 376!. 186 6.33 1.00086!.00108 +1. 50!1.88 C;NE. of 

Cabaeu:s. 
S35 1/3,2/3,6/8 -17.540:0.370 -76.426!.051 3.06 0. 99871!:. 00064 -2. 19:!:1. 11 ?;Newton CP 

(W.peak; SW. 
wall of Newton 
D). 

S36 12/14, 12/15, -13.56S:0.034 -87. 981:!:. 005 0.16 1. 002 46! . 00029 +4.28:0.50 P;S. of 
14/15 Ma.lapert. 

S37 1/3,1/16, -10.252:!:0.218 -a 1. ass=. 145 4.52 1.00648:!:.00108 +11.26!1.88 P;ENE. wall of 

S38 

S39 

S40 

S41 

S42 

S43 

S44 

S45 

S46 
S47 

S48 
S49 
S50 

S51 

552 

213,2/16 Newton B. 
1/13,2/3, - 7. 189:!:0. 397 -74.448:!:.299 9.62 0.99856!.00121 -2.50:!:2.11 C ;Near Cntr. of 
8/14 Short. 
1/3,317 - 6.621:0.183 -7.0.288":.257 8.03 1.0016~.00100 +2. 85:!:1. 74 ?;Mo~tu:s CP 

1/3,2/15, - 4.632!0.381 -75.393:!:.205 6.87 1.ooo1;<:.oo114 -a.2rt1.98 
(W.peak) • 
C;SS!. :Inner 

13/14 •411 of Short . 

1/2, 1/3,2/3 + 2.031!:0. 486 -85.838!.3i6 9.55 1 . 002221:. 00097 +3.86:!:1 .59 ?;S. wall of 
Ma.lapert. 

1/3,2/3, + 8.116:o.430 -77. 121!:;204 6.86 1.0015S:.00094 . +2. 75=1 .63 C;~G. 
8/14 
1/3,213, + 8.410:0.034 -75.648!. 179 5.44 1. 0024;<:. 00111 +4.21:!:1.93 c ;Slmpelll.l:s J. 
3/12 
1/3,2/3 +1"1 .526:0.103 -77.0~.225 6.88 1 • 00076l:. 00 139 ... 1.3)!2.!11 C;E. of 

Slmpellu:s G. · 
1/3,1/8, +14.547!0.132 -79.668!.082 2.60 
213,218 

a. 99808:. ooo94 -3. 33=1.63 C; Sc!lcmberger i<. 

1113,2/13 +17.116.:!:0.172 -80.519=.144 4.45 1.00153=.00118 +2.56!2.05 C ;Schclllberger L. 
1/13,2/13, +Z5. 188:0.206 -78.910:.113 3.62 a • 998 32:!:. ooo88 -2. 92:!:1. 53 C;Schcmberger A. 
12/13 
1/15, 12/15 +35.102=:l.968 -80.953":.256 9.04 0.9979~.00132 -3.58!2.29 C;Scctt E. 
1/3,1/8 +51.318":2.589 -85.218!. 143 7.86 0.99748!.00095 -<!. 38!1.65 C;Scctt A. 
1/13, 1/15, +54.999:!:0.801 -83.058!.055 3.38 0.99890!.00067 -1.91:!:1.16 C ;SSE. :Inner 
1/16 wall of Scott. 

1/16,2/16 +69. 798":5. 570 -89.15~.039 2. 76 0. 99879!. 00041 -2. 10.:!:0. 71 ?;S. of 
~. 

12/13, 12/16 +75.049":1. 753 -83.031:!:.042 6.58 1.00131!.QQ104 ... 2.28':!:1.81 P;NNW. wall of 
Amund:len. 

more realistic estimate of the error of placing the tablet's stylus upon a feature 
in a lunar photograph is perhaps l/60 inch (0.04 em.). Given that the mean lunar 
radius of the photographs used was 41 em., this implies an error of 0.0010 of a 
lunar radius (1. 7 km.) in apparent position. This error is magnified in the 
process of triangulation between the two photo~raphs in a pair. Assuming a typical 
libration difference in the photo pair of 8 , the 1.7 km. apparent error would 
become a 12.1 km. error in the final position. This error should be reduced when 
more than one photo pair is used for the same feature, in theory being 7.0 km. when 
three photo pairs are employed (the mean number of photo pairs for each point was 
3.1). Again, a typical positional error of about 7 km. appears likely, which would 
be 2.8 millimeters at the 1:2,500,000 scale of the projected Luna Incognita map. 
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Table 3. Photographs Measured 

Topocentric 
Photo U. T. Librations 
No. Contributor Date Time Long. Lat. 

Solar 
Colong. Lat. 

Primary 
Control 
Points 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

Troiani 
McDavid 
Korintus 
Korintus 
Korintus 

Korintus 
Wessling 
Korintus 
Korintus 
Korintus 

Korintus 
Korintus 
Roginski 
Paliski 
Paliski 

Goodrich 
Gardner 
Korintus 
Goodrich 
Korintus 

Korintus 
Korintus 
Korintus 
Korintus 
Korintus 

07/08/79 
07/25/80 
07/03/77 
01/30/78 
07/01/77 

02/27/78 
09/16/73 
08/09/76 
07/04/77 
07/29/77 

03/25/78 
05/30/80 
07/03/77 
07/27/77 
08/28/77 

07/12/76 
07/18/76 
07/03/77 
07/17/76 
05/05/77 

07/02/77 
04/09/77 
04/09/77 
07/16/76 
07/04/77 

05:45 -5~45 
03:55 -4.38 
07:00 +5.72 
09:28 -5.93 
06:34 +2.20 

10:20 -5.26 
10:25 -4.15 
05:52 -14.50 
07:01 +6.95 
05:14 +1.90 

05:32 -4.54 
07:14 -4.48 
05:11 +5.91 
03:30 -1.28 
05:45 +4.24 

04:46 +5.31 
08:30 +1.82 
06:58 +5.73 
07:26 +3.27 
07:08 +1.82 

06:06 +4.29 
08:57 -14.86 
09:01 +4.85 
06:02 -14.58 
07:05 +6.93 

-5~54 
-5.48 
-5.07 
-0.66 
-5.46 

-1.85 
-4.86 
-5.80 
-4.35 
-5.61 

+0.29 
-5.30 
-5.12 
-4.71 
-4.24 

-5.51 
-1.68 
-5.07 
-2.95 
-3.76 

-5.43 
-5.31 
-5.31 
-4.10 
-4.33 

073~64 
062.36 
113.83 
166.45 
089.21 

147.56 
140.97 
075.89 
126.02 
070.81 

101.84 
099.58 
112.88 
045.55 
077.54 

093.09 
168.19 
113.80 
155.44 
113.05 

101.15 
156.69 
156.73 
142.53 
126.04 

-1 ~29 
-0.54 
-1.51 
+1.31 
-1.49 

+0.75 
-1.51 
-1.53 
-1.52 
-1.45 

+0.09 
-1.52 
-1.51 
-1.46 
-1.01 

-1.48 
-1.52 
-1.51 
-1.52 
-0.56 

-1.50 
+0.12 
+0.12 
-1.51 
-1.52 

P7 ,P8,Pl2 
P7,P8,Pl0 
P7 ,P8,Pl2 
P2,P7,P8 
P2,P4,P8 

P2,P5,P7 
P2,P5,P7 
P7 ,Pll ,Pl3 
P2,P8,P9 
P2,P4,P8 

P2,P7 ,P8 
P3,P7,P11 
P7,Pll,Pl4 
P11 ,Pl2,Pl3 
P4,P7 ,Pl2 

P7 ,P8,Pl3 
P2,P5,P8 
P3,P8,P9 
P7 ,P8,Pl0 
Pl,P2,P4 

Pl,P6,P8 
Pl,P2,P9 
Pl,P7 ,P9 
Pl,P2,P4 
P2,P7 ,P8 
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Standard Handbook of Telescope Maki19' by Neale Howard. 2nd Revised Edition, 
Harper & Row, New York, NY. 356 pages. 84. Price, Hardbound $15.95. 

Reviewed by Thanas R. Cave 

It is pleasing to see a new, completely revised edition of Howard's Standard 
Handbook of Telesco~e Maki~. This new edition has been enlarged in subjects 
covered, With appen ices a ed which greatly enhance the book from its First 
Edition. The author gives a brief introduction to telescopes, and the history and 
making of telescopes. In this reviewer's opinion the chapter on mirror-making kits 
could have been shortened since commercial kits do not provide sufficient 
quantities of grinding abrasives or proper polishing pitch. The author would have 

(text continued on page 206) 
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Table 4. Point Identification and Positional Comparisons. 

Radius Horiz. 
Pt. Source and Designation Coordinates Vector Diff. Comments 
Sl Wal/118 -108?37/-8S~SS r.ooo86 ~ p 

\o.h M5 (N. Peak) p 

S2 \o.h MS (S. peak) p 

S3 Wal/44 -94?47 /-60?Sl 1.00279 18.1 p 

N Hausen beta (?) p 

S4 Wai/S9 -9S?87 /-63?66 1.00247 1S.9 p 

N Hausen alpha (?) p 

S6 N Bailly ~amma (?) p 

S7 A2 3S880; ingre L -.S89/-.808/+.01S (1.000) 2 C;l6.% 
S8 Wal/101 -85?20/-76?74 l.OOOll 20.S p 

S9 Wal/72 -83?38/-66?84 1.00225 27.2 p 
N Bailly delta(?) p 

SlO Al 36707;Wargentin G -.6045/-.7791/+.1661 (1.0000) 3.1 C;25.62 
Sll Al 3489S ;Hausen A -.4989/-.8S42/+.1463 (1.0000) 7.S C;85.40 

(A2 Pingre A) 
Sl2 Al 34876;Hausen F -.4743/-.8661/+.1580 (1.0000) 3.6 C:l6.23 

(A2 Pingre F) 
-.6113/-.7685/+.1889 Sl3 Al 36716;Inghirami F (1.0000) 3.8 C;l8.08 

Sl4 Al 389S2;Bailly F -.3S79/-.923S/+.1383 (1.0000) s.o C;l5.52 
B 1/4 -.3S779/-.92190/----- 1.00083 20.4 C;l5.8 

SlS \h M3 p 

Sl6 A2 34838A -.43S/-.880/+.191 (1.000) 6 C;8.38 
Sl7 Al 339Sl;Bailly G -.3544/-.9109/+.2114 (1.0000) 7.5 C;l7.54 

B liS -.35444/-.90954/----- 1.00154 16.3 C;l8.2 
Sl8 Al 33903;Bailly A -.3049/-.9347/+.1828 (1.0000) 7.0 C;38.26 
Sl9 Al 3296S;LeGentil G -.2671/-.9S08/+.1S68 (1.0000) 1.6 C;l7 .03 
S20 Al 32993;Bailly 0 -.2907/-.1377/+.1904 (1.0000) 3.8 C;l6.1S 
S21 Wal/108 -s8?19/-76?os 1.00129 23.3 p 

S22 Al 32945;Wilson E -.24S8/-.9S41/+.1711 (1.0000) 2.3 C;24.32 
S23 Al 32954;Wilson A -.2S83/-.9473/+.1896 (1.0000) 2.1 C;lS.4S 
S24 Al 32916;LeGentil A -.2104/-.96Sl/+.1S62 (1.0000) S.6 C;33.15 
S25 Al 32973;Kircher E -.2739/-.9340/+.2294 (1.0000) 2.6 C;l9.91-> 
S27 Al 3292S;Wilson C -.2200/-.9S07/+.2188 (1.0001) 2.4 C;22.S9 
S28 A2 31976;Casatus K -.171/-.966/+.194 (1.000) 5 C;3S.39 
S30 \o.hMl ----- p 

S31 A2 31908A -.106/-.980/+.168 (1.000) 17 C;3S.34 
Wh -widening in S334 Crater-chain 

S32 Al 31946;Casatus J -.1460/-.9618/+.2314 (1.0000) 0.7 C;21.47 
S33 A2 309S8 -.OSS/ -. 988/+.144 (1.000) 3 C;l1.04 
S35 A2 30967B;Newton -.067/-.973/+.221 (1.000) 9 C;88.70X63.69 
S38 A2 30936B -.032/-.962/+.271 (1.000) 9 C;7.20 
S39 Al 30934;Moretus beta -.0361/-.9410/+.336S (1.0000) 6.1 CP 
S40 A2 30926A -.023/-.969/+.246 (1.000) 11 C;6.67 
S41 Wh & N;Malapert alpha +.003/-.998/----- 18 p 
S42 Al 40937;Schomberger G +.0306/-.9748/+.2210 (1.0000) 3.1 C;l7.23 

AS 11969;Schomberger G +.02997/-.97479/+.22083 0.99994 2.7 c 
S43 Al 40937A;Simpelius J +.03Sl/-.9710/+.2365 (1.0000) 2.3 C;l7.29 
S44 A3 40947A +.04S/-.97S/+.218 (1.000) 6 C;13. 78 
S4S Al 40948;Schomberger K +.0439/-.9839/+.1733 (1.0000) 4.0 C;l4.58 
S46 Al 40948A;Schomberger L +.0490/-.987S/+.1498 (1.0000) 0.9 C;l4.50 
S47 Al 40988;Schomberger A +.0803/-.9805/+.1796 (1.0000) 2.8 C;30.90 

A4 I/38;Schomberger A +.079S4/-.98099/+.18137 1.00078 13.3 c 
AS 11971 ;Schamberger A +.08004/-.98043/+.17S79 0.99928 4.S c 

S48 ~1 40988A;Schomberger E +.0899/-.9879/+.1262 (1.0000) 4.2 C;28.12 
S49 Al 40969;Schomberger M +.0640/-.9962/+.0737 (1.0000) 2.6 C;l5.83 
sso A3 40999A +.098/-.993/+.066 (1. 000) s C;ll. 35 

M Scott B c 
SS2 \.Jh & N;Leibnitz garmna +.120/-.993/----- (1.000) p 

Sources--M, Arthur & libineri 1951. B, Baldwin 1963. 
Al , Arthur 1 962 (Diam. fran A3 & A4) . N, Neison 1876. 
A2, Arthur et al. l%S. Wa, calculated for local radius 
A3, Arthur et al. 1966. vector maxima fran Watts 1963. 
A4, Arthur 1968a. \.Jh, \-/hi taker 19S4. 
AS, Arthur 1 968b . 

Coordinates--Given either as Xi/Eta/Zeta or degrees longitude/latitude. 
Radius Vector--If in parentheses, arbitrarily assuned to be unity. 
Horiz. Diff.--Horizontal position difference between the writer's position and 

the source' s . 
Comments--P, peak; C, crater; CP, central peak. 

in kilaneters fran A2 or A3. 
Values following "C" give diameter 
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(text continued from page 204) 

done better to suggest local sources of abrasive in 1180, 180, 3F and 303 1/2, all 
available in 1 lb. lots from American Optical or the equivalent from Bausch & Lomb. 
The best polishing pitches would be pretempered Gonzog 1173 or Zobel (3 parts soft 
to 1 part hard) since the proper pitch is the key to good polishing and perfect 
parabolizing of the mi=or. Fast polishing materials, i.e., cerium oxide, etc. may 
polish faster; but they contaminate the lap before one ?,oes to slow and much 
smoother red rouge. The author's selection of a pyrex 8' F/7 is excellent as 
compared to most other ATM books, which suggest a 6" F/8: the 8" is an easier 
mi=or to make with about twice the performance of a 6" mi=or. 1m F/8 focal ratio 
would have been a better choice for the tyro to figure more nearly perfectly than 
the faster F /7. 

Howard has very well written chapters on rough and fine grinding the mi=or 
and on the techniques of polishing and figuring the mi=or. More attention should 
have been given to tests for full polish and to the commercially available perfect 
pitches for the novice. These pretempered pitches even in the hands of the careful 
beginner can almost assure no turned down edge or zones in the mi=or all through 
hard polishing, and they keep the surface in a smooth spherical shape. The figur
ing or parabolizing is by overhang strokes, bringing the surface to an even flowing 
parabolic figure with the least effort. 

The chapters on the telescope tube and its fittings and mounting are up to 
date and excellent. The author has included even the lbbsonian, an easy-to-make 
and comfOrtable-to-use mounting. However, no serious lunar or planetary observer 
should ever consider this mounting when high powers are required. The chapters on 
the equatorial mountings and gear ratio for clockdrives are indeed excellent. This 
reviewer finds particularly of interest the chapter on an observatory for the 
amateur's telescope and only feels that this treatment should have been much more 
detailed and comprehensive. 

The chapters on eyepieces are well done; and with the abundance of fine 
commercial eyepieces now to be found, no one should consider making oculars. The 
reviewer finds no need to make a diagonal mi=or, it being almost cheaper to buy a 
good one. Very little attention is given to star image testing or to the precise 
collimation of the primary, secondary, and ocular. Star image testing in the 
telescope of the near-figured mirror, using an aluminized diagonal and eyepiece, 
and the final exact appearance of intra- and extra-focal images using a proper 
stellar magnitude would have been a worthy addition to the book. 

The new 2nd Revised El::lition of Howard's Standard Handbook of Telescope Mak~~ 
will prove to be a popular and helpful book to all nov~ces as well as to many o 
timers in telescope making. 

***** 
The Star Book, by Robert Burnham. Cambridge University Press, 32 East 57th 

Stree~New Yo~N.Y. 10022. 1983. Price $6.95. 

Reviewed by Gail 0. Clark 

One of the appealing aspects of amateur astronomy is being able to introduce 
others to the delights of the night sky. Robert Burnham, senior editor of 
Astronom~ magazine (no relation to Robert furnham, Jr. of Celestial Handbook fame), 
has pro uced an exceedingly practical, durable, and ~nexpensive tool which 
newcomers to observational astronomy will find useful. Experienced observers will 
also be likely to praise its utility when guiding initiates through the starry sky. 

The Star Book is a spiral bound set of eight sky maps good for year-round use 
in thelbrthern Hemisphere. The charts are white and gray on a blue background and 
are very nearly identical to the monthly "Star Dome" centerfold feature in 
Astronomy magazine. Printed on heavy card stock and laminated for durability, the 
handy charts are ideal for outdoor use. The spiral bound feature keeps all the 
charts together, yet allows the user to flip from one to another with ease, even in 
the darkness. The set displays all the major constellations in addition to several 
stellar clusters, galaxies, and nebulae within reach of binoculars. The 
accompanying text for each chart, a blend of star lore and description, boasts an 
impressive amount of clear and to-the-point information. Also incorporated on each 
page are several small identification diagrams pertaining to the facing star chart. 

Created by an active observer who knows his business, The Star Book is a fine 
teaching aid and would be a splendid gift for young peopleor aaul ts who want to 
make an acquaintance with amateur astronomy. 

***** 
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Dynamic Astronomy, Fourth Edition, by Robert L Dixon. 
Englewood Cliffs, N.J. 07632. 1984. 555 pages. Paperbound. 

Reviewed by J. Russell Smith 

Prentice-Hall, Inc., 
Price $25.95. 

The 1975 edition of this book was reviewed in Vol. 25, fus. 7-8 of The Journal 
of the A.L.P.O. back in June, 1975. That edition contained only 440 pages. This 
edition, like the other three, is written in such a manner that no background in 
science is realtY necessary. 

The author continues his flip page sequence consisting of drawings on the 
margins of the pages. As one flips the pages, apparent movement in the sketches 
appears. Each chapter is followed by a m.nnber of questions for review, and there 
is also a glossary of about 700 words. The appendix consists of various tables and 
four star charts. There is also a suitable Index. 

If you would like an astronomy text which is complete and up-to-date, here is 
the book for you. As a retired ted::her of astronany, I recamnend this book. 

***** 
Astronomf with Binoculars, Second Edition by James Muirden. Arco Publishing, 

Inc., 219 Par Ave., South, New York, NY 10003. 1983. Price $7.95. 

Reviewed by Russell C. Maag, AL, ALro, MVSO, and IOTA 

James Muirden, veteran English amateur astronomer, 'telescope builder, and 
author of numerous other books on astronomy, wrote the first edition of Astronomy 
with Binoculars some fifteen years ago; and as he states in the foreword, two 
t'Illligs fuiVe happened: even six-inch telescopes have tripled in price, and there is 
a growing awareness that a pair of binoculars is a formidable tool for the 
beginning and serious astronomer. As in all sciences, there are swings of fashion; 
and nowadays the swing in astronany is to own a good pair of binoculars. 

Mr. Muirden emphasizes that binoculars are NOT a "poor man's telescope" and 
goes on with a physical description of the many and varied binocular designs with 
advantages and disadvantages as to aperture, magnifications, and ease of use and 
what can be expected from their use in observing the Sun, Moon, planets, comets, 
meteors, aurorae, stars in and around the constellations, objects beyond the Solar 
System, and even terrestrial objects. Useful programs of observations are very 
revealing, and in some cases such uses can be correlated with professional 
astronany. 

Your reviewer knows personally Dr. and Hrs. William Glenn of New York as well 
as Mr. Edward Oravec. These persons have achieved 1..n1usual observational skills as 
well as record achievements by observing, over a period of years, binocular 
magnitude variable stars. Their valuable contributions have added to the data 
provided by the MVSO to professional variable star astronany. 

In addition to the 34 illustrations, there are lists of tables for forthcoming 
solar and lunar eclipses, elongations of and oppositions of the planets, meteor 
showers, and returns of periodic comets. The book is updated with pertinent data 
concerning the 1986 apparition of Comet Halley, and this section alone is worth the 
price of the book. 

I would highly recamnend this book for a beginning amateur astronaner! 

***** 
The Guiness Book of Astronomy, Facts and Feats, Second Edition, by Patrick 

Moore;-1983. SterlingPublishing Co., Inc-:-;-2 Park Avenue, New York, NY 10016. 
Price $12.95, paperback. 

Reviewed by Russell C. Maag 

Enlarged and completely up-dated, the new Second Edition of the classic 
Guiness Book of Astronomy Facts and Feats differs from the First Edition of 1979 
with a new section on Venus~n~section on Mars, and eight additional pages of 
new infonaation each concerning findings about Jupiter and Saturn. There are eight 
pages in full color and an Index (there was none in the First Edition). A high
light of the book is a 92-page special feature on the constellations, updated to 
epoch 2000. 

This is indeed a fascinating book by that world famous and indefatigable 
writer on astronomical subjects, Patrick l1oore. The cover photograph brought to 
mind that if Mr. Moore held in his right hand a glass of brandy; and if instead of 
pocketing his left hand, he held instead a long cigar, his resemblance would be 
strikingly like that of another famous, alas deceased compatriot, Sir Winston 
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Churchill! So in my lifetime I have met both these gentlemen and continue to give 
thanks for the continued efforts of Patrick Moore and dub him the tireless champion 
to make amateur as well as professional astronomy the fascinating science which 
describes the universe in which we find ourselves. 

As this reviewer grows older, historical facts and anecdotes mean more than 
they might have some years ago. Recently I escorted two graduate students to a 
meeting of an organized astronomical society to which I belong. While we were 
driving to the gathering, our discussion concerned the subject of electrolysis. 
The terms such as cations and anions, disassociation, negative and positive elec
trodes, etc., etc. came up. I asked the question of both: "])) you know who Svante 
Auguste Arrhenius was?" Their answer: "No!" So this result bears out the fact 
that many students of science should be introduced to the pioneers of this field as 
they pursue such studies. 

In the book, near the end, is a fact-filled chapter concerning the lives and 
findings of many an astronomer from Abul Wafa, Mohammed to Zwicky. In addition, 
historical facts concerning famous observatories are listed as well as a glossary 
of definitions. 

The Guiness Book of Astronomy Facts and Feats also includes The Solar System, 
with treatments oTthe Sun, Moon, Mercury, Venus, Earth, Mars, The Minor Planets, 
Jupiter, Saturn, Uranus, Neptune, Pluto, an excellent section on comets, which 
should be read by all those anticipating the observations of the 1986 apparition of 
Comet Halley, meteors, meteorites, and several of the atmospheric glows and other 
associated phenomena. 

The section on Stars gives their classification, evolution, clusters and 
constellations , nebulae, double stars, and variable stars and novae. 

In my opinion this book is a welcome update of an original excellent 
publication and will serve amateur as well as professional astronomers with a ready 
reference as to what was done and when and will put it all in an excellent 
chronological perspective. 

So I say to the Q..Jeen, please dub this man Patrick Moore to knighthood for his 
invaluable service to astronomy in general. 

NEW Jrr.KS RECEIVED 

Superstars: How Stellar EDlosions sl~Zpe the Destiny of~ Universe, by 
David H. Clark. McGraw-Hall Boo Company, 1 Avenue of the Amer~cas, New York, 
N.Y. 10020. 1984. 216 pages. Hardbound. Price $17.95. Notes by J. Russell 
Smith. 

The author covers his subject in the following chapters: 1. Stars in 
Catastrophe, 2. Records, Relics, and Remnants of Ancient Superstars, 3. CosmTC 
Revolution, 4. Searching for Superstars, 5. Superstars and Portents, 6. The World 
Aligh~, 7. ~ Superstar Is Born, 8. Renaissance Superstars, 9. The Superstar 
So utwn, and 10. Stars Of Creation. These are followed by an Ep:ITOgue and the 
Appendices. --- -

There is a Glossary and a suitable Index. If you are interested in this 
subject, you should haVe this up-to-date book on your shelf. 

***** 
To Know the Stars, by Guy Ottewell. Astronomical Calendar, Department of 

Physics, furmBilUrnversity, Greenville, S.C. 2%13. 1984. 41 pages. Size 8 1/2" 
x ll". Softbound. Price $5.00 (includes ordinary postage). Notes by J. Russell 
Smith. 

This is an elementary guide for anyone 1nterested in learning about the 
constellations. After an Introduction, the author presents a series of maps 
showing the constellations for each month of the year. He also gives information 
about the constellations. This part is followed by sections on Explanations, The 
Solar System, Stars, Observing, and Various Matters. A suitable Glossary fullows. 

I recannelidtllis book for the begrnner. 

OBSERVING METFDRS: I 

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

Despite the imminent coming of Halley's Comet, this year's Eta Aquarid Meteor 
Shower was not really stronger than usual. The Earth's passage through this swarm 
is fairly long-lasting, with early meteors falling in late April and late ones 
arriving into the middle of May. The Meteors Section is still collecting 
observations and will report on them in Tails and Trails. 
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It is traditional to announce the mid-August Perseids as the one annual shower 
well worth watching. Many observers watch nothing else; and it seems that when one 
talks of meteors, one talks of the Perseids, and that's it! The comet from which 
these meteors come is 1862-III, TUttle, which, as alsmost every amateur is aware, 
is expected to return soon. For the last few (_ears the Perseids had been showing 
higher than normal activity; however, last years lackluster performance has caused 
some observers to speculate that the shower may be returning to normal activity 
again. Even though the Perseids this year fall on the night of Full Moon, we are 
interested in learning whether last year's performance will be repeated, or 
exceeded, this time. In any case, the Perseids offer excellent counting 
opportunities since the shower to which they belong is so rich and occurs when the 
weather over so much of the country is good. 

fut when you plan your summer meteor activity, remember that there are other 
showers too, especially the Delta Aquarids which peak some two weeks earlier. The 
spacing of these two events is a wonderful coincidence since the Moon is almost 
guaranteed not to interfere heavily with both. This year it is the Delta Aquarids 
that will ~efit from an almost New Moon, while the hapless Perseids must suffer 
the competition of a Full Moon's presence. The Delta Aquarids can often generate 
as good a shower as the Perseids, since they have help; about half the meteors you 
see on July 28/29 will be early Perseids. 

If you enjoy checking out the more minor showers, there are a couple of 
others--notably the possible Upsilon Pegasids, whose existance is hard to prove 
since both its maximum and its radiant lie between the two major showers. Also 
peaking are the Alpha-Beta Perseids, featuring fast streaks between July 25 and 
August 4, the Alpha Cygnids, offering fast meteors during July and August, and the 
Alpha Aurigids, which between August 12 and October 2 also provide fast, streaking 
meteors. 

By planning your watch carefully, you can list the meteors according to 
shower; but do pay attention to the possibility that not all the meteors you see 
will belong to one known shower or another. 

"Doughnut Holes". The A.L.P.O. Meteors Section announces an award to the 
observers who spot meteor 100, 200, and so on, during a meteor watch. These 
privileged people get to join the "Order of the Hole of the Doughnut", which 
includes free rights to observe the next seven meteor showers, without obligation, 
as well as all the doughnut holes you can eat during the times that any major 
shower is within 66.818% of its maximum. 

The Meteors Section publishes "Tails and Trails", a newsletter that contains 
information about both past and upcoming meteor showers, as well as social news 
about manbers of the Canets and M?teors Sections of the A.L.P.O. 

lliREE-COLOR PHOTOME'IRY: PENUMBRAL LUNAR ECLIPSE, MAY ~ 1984 U. T. 

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

Particulars.--Photometry was done from San Francisco, California, under clear 
skies (Seeing 3/10; Transparency= 4 to 5/10). A 25.4-cm Cassegrain telescope, 
stopped to 8.7 em., was used with an Optec SSP Photometer employing B, V, and R 
filters. The photometer aperture was 0.5 mm (24.6 arc-seconds), and the filters' 
peak transmittances were approximately 4500, 5550, and 6400 R, respectively. 
Observations were made from 04:39.1 to 06:23.0 U.T., with the Moon's altitude 
ranging from 14~9 to 2f.6. 

i:'rocedure.--The craters Tycho and Aristoteles were measured, with the 
photometer aperture centered within the craters' floors. The observing sequence 
was: Sky (adjacent to south limb; R,V,B), Tycho (B,V,R), Aristoteles (R,V,B), and 
Sky (adjacent to north limb; B,V,R). As Aristoteles never entered the penumbra, it 
was used as a "control" to monitor photometer response and to determine the extinc
tion coefficients. 

Expressed in stellar magnitudes, the extinction coefficients for unit air mass 
were found fran linear regression to be: 

B = 0.481 t 0.011 (S.E.); 
v = 0.434 t 0.042; 
R = 0.280 t 0.016. 

Results.--Skylight readings ranged as follows: 

South Limb: 
N:Jrth Limb : 

B = 0.72-3.77; V = 2.25-10.6; R = 5.80-27.9 
B = 1.80-4.14; V = 5.95-12.4; R = 17.1-33.2 

Sky readings tended to increase with lunar altitude, and the two limbs' sky 
readings approached each other as the eclipse ended. 
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Figure 14. Measured 
brightness of lunar crater 
Tycho during penumbral 
lunar eclipse on May 15, 
1984. Graph prepared and 
contributed by John E. 
Westfall. See also text 
of his article on page 209 
et~. 

The table on page 210 gives photometer readings for Tycho and Aristoteles, 
corrected for sky. This table also gives R', the distance of Tycho from the 
theoretical umbral edge in units of the penumbral width. Tycho was closest to the 
umbra at approximately 04:32.2 U.T. and left the penumbra at about 06:04.4. 
(Aristoteles' R' ranged from 1.090 to 1.593.) For Tycho, the value "L/Lo" is also 
given, which is the ratio of the sky- and extinction-corrected reading to "Full 
Sunlight" (the mean of the last two corrected readings in each color). 
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The 'I';cho L/Lo values are plotted against R' in Figure 14. This graph shows 
two color enhancements. The most evident is a V-enhancement for R' = 0.39- 0.77 
(04:41 - 05:43 U.T.). There also appears to be a B-enhancement at R' = 0.75 (05:41 
U. T.). One hopes that similar photometry of future lunar eclipses will show 
whether such events recur. 

A MAJOR MARTIAN DUST STCl'..M IN 1984 

By: J.D. Beish, D.C. Par~er, and C.F. Capen, A.L.P.O. Mars Recorders 

Abstract 

Chservations of local, short-lived, yellow dust disturoances and major dust storms 
on Mars are presented. A major yellow dust storm has been recorded for the first 
time during a Martian aphelic apparition. Unusually large yellow dust storms 
during aphelic apparitions of Mars may add evidence to, or imply, a changing 
Martian climate in the 1980's. 

Introduction 

While yellow (dust) clouds have been observed on Mars during all Martian 
seasons, major, planet-encircl~ storms are characteristically seen during late 
southern spring and early summer. At these times Hars is close to perihelion, and 
the subsolar point (Ds) or "thermal equator" is near its maxL'llum southern position. 
Current theory states that these situations allow enough thermal energy to _2each 
Hars t~ raise dust and to keep it aloft for prolonged periods. While Capen and 
Salmon reported small sauthern dust storms during late southern winter in 1969 and 
Beish, Capen, and Parker reported small southern storms in 1982, liiaJOr dust storms 
near aphelion have, to the best of our knowledge, never before been reported. 

'll1e 1983-84 Martian apparition is a favorable one, although it is transitional 
between aphelic and perihelic. The authors began intensive visual color filter 
observations in August, 1983 (L = 21~5). When the planet's disk became large 
enough, micrometer measurements of the shrinking North Polar Cap (NPC) were carried 
out. It soon became apparent that this apparition was not an ordinary one! So far 
during this apparition, conditions on l1ars appear similar to those of the 1981-82 
aphelic apparition. This, coupled with an unusually large dust storm in an "off 
season', may add more evidence that Mars is experiencing a climatic change during 
the 1980's, an opinion expressed by tge authors in a recent Sky and Telescope 
article, "Exploring the Martian Arctic.' 

Local Dust Storms (Yellow Clouds~ 

During a period from October 30, 1983 through January 18, 1984, observers 
watched several localized dust storms develop and spread through the Martian 
equatorial zone. Yellow clouds were reported early in November, 1983 in Orryse and 
Oxia, then in Xanthe to the west. Yellow disturbances were also observed several 
thousand miles to the east in Aeria and Deltoton. 

From October 30th through lbvember 5th, 1983 (Ls = 57°-60°), yellow clouds and 
haze obscured much of the regions from Chryse to southern Acidalium Mare across 
Lunae Lacus and Ganges. Toward the middle of November, much of the dust had 
cleared from the !1artian sky, with a trace of yellow haze in the above affected 
areas and in the North Polar Region. 

By tbvember 27th (Ls = 69°), dust clouds were again sighted, this time farther 
south, near Solis Lacus~ As far as can be determined, the main storm center was 
located in the general area of Fhaethontis. As observations continued, it became 
apparent that this storm was on the increase and deserved watching. By early 
December, the dust storm had moved from Phaethontis across Daedalia into Candor and 
to the east into Thaumasia. It was determined that this dust storm had originated 
in Fhaethontis and had gradually spread northeastward across Daedalia, Thaumasia, 
and Candor. Chryse and Xanthe remained bright, but this result was probably due to 
haze and some white cloud formations. 

On December 4th, yellow streaks were noted over Orryse; this area developed 
significant yellow cloud activity, which continued through Dec. 7 (Ls = 74 °), when 
terrestrial clouds intervened for 4 days. During this time, Argyre I and tbachis 
were becoming very bright in yellow, and to a lesser degree in violet light. 
Central M. Acidalium became light, and Lunae Lacus and Ganges could no longer be 
seen. The other albedo features, such as Aurorae S. and Hargaritifer exhibited 
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normal darkness. This yellow cloud phenomenon was extensive, altholl[':h it generally 
stayed in the "desert" regions, spreAding a yellow-ochre haze from Aeria to 
Her.monia. 

From D2cember 11th through 18th, 1983 (Ls = 76 ° -79°), dust stom activity was 
agAin observed, this ti'Tle in Aeria. This storm appeared to have originated in 
llellas-Yaonis and then extended north, obscuring D2ltoton and Aeria. By D2cemher 
13, the yellow cloud becmne very pronOLmced and extenrled across Hoab 11nrl Eclen to 
become confluent with a bright morning limb cloud-haze complex. MartiAn 
meteorology became very active during this period. Bright blue evening li'C!b hRze 
obscured the E. border of the Syrtis ~lajor. 0:1 JX>c. 18, with Syrtis HCljor wPst of 
the CM, Parker noted very strong blue clearing. Eeish also noted 11 hlue cloud 
crossing Tyrrhenum H. from Ausonia and goinr; into Lib6a. TI1is aspect appenrs to 
have been the start of a pattern: by Dec. 23 (L_s = 81 ) two long yellmv streeiks 
were observed running from Hellas into Libya and lsidis. 

By January 5, 1984 (L~ = 86~9), yellow clouds and ochre 1Ktzes were olJS!'l-v,-r1 
extending from limb to llmb across from Aeria- lloab to Chryse-Xanthe. '.J'l·i lC" 
Aurorae S. was still quite dark, Meridiani S. and MRrgari..tifer S. becmae pRrtii1lly 
obscured. By Jan. 16, Beish noted that a bright yell0\·7 cloud was still ext·~ndinc; 
from Hellas-Yaonis into Aeria. D2ltoton and Crocea were obscured. PRrl~er observed 
a brilliant yellow cloud in Aeria, with a significant haze over Syrtis ~lajor. By 
Jan. 18 (Ls = 92°), the dust began to subside, and Hars gradually returned to 11 
''normal" appearance. A blue haze persisted over S"Jrtis Hajor, and blue and whit<" 
seasonal clouds were being observed with fr<'quencies near those of the 1981-g?. 
apparition. This impression was con finned by Parker, whose photograph of Jan. 25 
shows a late afternoon white cloud over Elysiu.rn while the albedo features 
Cimmeriu:n, Tyrrhenum, and Syrtis Major appeared normal. He llas was brilliant, 11nd 
Aeria was very bright in integrated 1 ight on the morning 1 imb. 

Haj or fust Stom 

The previously described disturbances appeared to emanate from two foci: 
Phaethontis and Hellas-Yaonis. The latter storm appea~ed to follow a classical 
track previously observed when Mars was near perihelion , although its track was 
more northerly. There was a great deal of yellow haze; but few major obscurations 
were observed, the dust staying over the bright "desert" regions. 'Til.e authors were 
quite surprised at the number and extent of yellow clouds observed so near 
aphelion. Mars appeared quite different than it had during the previous three 
apparitions. However, the planet was of small angular diameter (4.4-7 .0 arc-sees) 
during this period so that quality photography was impossible. Furthemore, few 
other observers were able to contribute data since severe weather and poor seeing 
prevailed over much of the United States. D2spite the fact that Beish and Parker 
were using 12.5-in. aperture instru:nents of exceptional quality under generally 
excellent "seeing" conditions, they had little quantitative backup for their 
observations and were therefore somewhat skeptical of their results. All doubts 
were laid to rest by the events which started on Jan. 29, 1984: 
Jan. ~ 1984 (ID) Ls=97~3, June 29 (MD) CN=l99° 
Beish and Parker noted a yellow brightness on the morning limb in Libya-Isidis. 
The south limb (Eridania-Ausonia) was also bright in yellow, and significant arctic 
haze was also observed. Significantly, Parker noted a major obscuration over 
Tyrrhenum M. (CM=223°). This area had previously been quite dark. Elysium, which 
had previously shown bright orographic clouds, had become dull, and Trivium 
appeared washed out. 
::!_an· 30 (TD) Ls=97~7, June 30 (MD) CM=l92 ° 
Beish noted dust extending from the morning to the evening limb across Nepenthes
Isidis R.-Libya. fust haze extended north from the morning limb into Elysium, and 
another yellow cloud was seen just west of Elysium. Beish felt that this yellow 
cloud system was unusually large and extensive for this area. 
Jan. 31 (ID) Ls=98~2, June 30 (MD) 01=178°-196° 
Belsh-now suspected a dust storm starting in Isidis-Libya. It had a counter
clockwise appearance and appeared to obscure much of Hars from the northern 
boundary of Sirenum M. along Cimmerium north through Elysium into Cebrenia. Yellow 
clou:ls and a yellow-ochre dusty haze were observed on both limbs. Parker, observ
ing independently, noted bright yellow clouds in Aethiopis and in Amazonis
Mesogaea. A yellow cloud was also seen near Elysium. The S. limb had become 
dusky, and arctic hazes were seen over the NPC. 
Feb. 5 (ID) Ls=l00~9, July 3 (MD) CM=l37° 
Both observers noted MAJOR OBSCURATIONS. Sirenum N. and Sirenum S. were tlOT 
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visible, although previously these features had been very conspicmus. A bright 
yellow cloud was seen over Memnonia and Sirenum. Parker noted a thin dark streak 
along the S. limb--possibly a shadow cast by this cloud! Few surface features 
could be seen, despite very good seeing. The S. limb appeared quite dark in violet 
light. Both yellow and blue-white clouds were seen over Tharsis--possibly part of 
the "W''-cloud. Zel?hyria also was covered with brilliant yellow and blue hazes. 
Feb.~ (TD) Ls=l00.9, July 3 (MD) CM=lll 0 -l42° 
Eeish, Parker, and D. Troiani (Chicago) independently observed a major obscuration 
over most of the disk, especially the Southern Hemisphere. Parker noted that Solis 
L. was barely visible. A bright streak was seen extending from Candor into 
Claritas, and brilliant yellow clouds were seen covering most of M. Sirenum. 
Troiani glimpsed Titanum S., and possibly Phoenicis L.; but otherwise Sirenum M. 
was noted by all three observers to be largely covered. These observers also 
observed dark spots near the locations of Olympus Mons and Ascraeus L., probably 
high mountains showing through the dust. Interestingly, all three observers 
reported that the southern half of the disk was dark in violet (W47) light, further 
indicating yellow clouds and haze. 
Feb.?_ (TD) Ls=l01~5, July 3 (MD) CM=94°-l00° 
Parker reported that Solis Lacus, which had hitherto been dark and easily seen, was 
completely obscured. Sirenum S. was also covered. Aurorae S. was seen, but washed 
out, while the Bosporus was quite dark! A bright yellow cloud extended from the SW 
limb over Me:monia into Candor. Ascraeus L. was again noted. 
Feb. 8 (TD) Ls=l02°, July 4 (MD) CM=ll5° 
The dUst storm appeared to be spreading north and becoming more intense. Parker 
and Troiani glin1psed a washed-out dusky area near the terminator, probably Solis 
Lacus. A very prominent group of clouds was seen over Memnonia and Daedalia. 
Eeish reported numerous yellow clouds extending north over Tharsis and Arcadia. In 
violet light fuish noted dark streaks where the yellow clouds had been, and Troiani 
observed a darkening of the southern half of the disk. Jose Olivarez, observing 
under poor seeing conditions from Kansas, reported bright areas in yellow light 
over Mesogaea and Amazonis. 
Feb. 2_ (TD) Ls=l02° CM=ll6° 
Troiani again observed washed-out surface details. Both Solis Lacus and Sirenum S. 
were seen but were vague. 
Feb. 10 (TD) L =102~7 CM=95° 
Be ish observed"' the storm moving east-northeast. It now covered all of Tempe and 
western Acidalium, Nilokeras, and Lunae Lacus. Only dark shadings were seen in the 
southeast, where Erythraeum M. and Aurorae S. should have been. In violet light, 
strange dark streaks emanated from the south. The entire south and southwest limbs 
were covered with yellow cloud, obscuring Sirenum S. Two yellow clouds were seen 
projecting upon the evening terminator. 
Feb . .!l_ (TD) Ls=l03~3 July 5 (MD) CM=88°-95° 
The storm now appeared to have expanded eastward over Xanthe-Chryse. Parker and 
Beish again noted that Solis Lacus was still largely obscured and that Aurorae S. 
was very faint. Dark patches were observed over the yellow dust clouds in deep 
blue and violet light. The entire side of Mars facing the observers a~ared to be 
covered by dust. Photographs taken by Be ish on Feb. 15th (CM=82 °-88 ) supported 
the visual observations. Under excellent seeing conditions no surface details were 
seen, and the planet was br~hter in yellow 1 ight than in integrated 1 ight. 
Feb. 12 (TD) Ls=l03~7 CM=85 
A br:Lght yellovJ-\,.rhite streak was observed extending from Chryse into Candor. 
Acidalium M. and Nilokeras were seen, but were quite faint. Their architecture 
looked normal, but :umae L. and Ganges were not seen. Aurorae S. was noted but was 
dull. Again, Solis Lacus was not seen. The south limb was brilliant in yellow, 
orange, and magenta 1 ight. --
Feb. 15 (TD) Ls=l05° G1=50° 
Beish-aridParker reported that this part of Mars appeared fairly normal, although 
Aurorae S. was still somewhat washed out. Bosporous was very dark. Nectar and 
Solis Lacus were well seen, but not especially dark. Chryse appeared fairly normal 
but still showed a yellow streak. Brilliant blue limb clouds were seen over 
Daedalia-Claritas and Tharsis. These regions still exhibited a significant yellow 
haze. 
Three hours later, Alan ~lac Far lane, an experienced f-lars observer from Seattle, made 
an important observation. The seeing was good, but high winds made the study 
difficult. With the CH near 94 °, he saw no surface features through a red filter. 
In yellow light the south half of the disk was definitely the brighter. 
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Sunmary 

Figure 15. Map 
of Mars con
structed by the 
lDwell Cbservato
ry for the 1969 
apparition. tbrth 
at left. The 
nomenclature on 
this map will 
help readers to 
follow the dis
cussion in the 
article "A Major 
l'!artian fust 
Storm in 1984", 
beginning on page 
211. 

Mars has presented an unusual appearance thus far (mid-May, 1984) in the 1983-
84 apparition. Yellow cloud activity has been widespread--unusual for Martian 
northern summer. Active areas have been Phaethontis, Memnonia, Claritas, 
Thaumasia, Candor, Chryse-Xanthe, Moab-Eden, Aeria, Hellas-Yaonis, and Libya
Isidis! Thus, dust activity has nearly encircled the planet in temperate southern 
latitu::les. The February dust activity described above was intense, caus:ing major 
obscurations of M. Sirenum, Solis Lac)ls, Lunae Lacus, and parts of Tyrrhenum M., 
Aurorae S., and the Acidalium-Nilokeras complex. While we do not as yet know if 
this storm was planet-encircl~ (we av1ait overseas observations), it definitely 
displayed considerable growth a longevity. 

FUrther evidence supporting aberrant meteorology was obtained from the tbrtl1 
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Polar Cap measurements. In Martian mid-spring, the NPC was following a "normal" 
regress~on. However, after 70° Ls, the cap significantly slowed its retreat--a 
prolonged "aphelic chill." By early sunmer, the cap was 2-3° larger in latitucUnal 
extent than the "standard" cap and was nearly 4 ° larger than the caps of 1980 and 
1982. This result is consistent w~th an increase in atmospheric dust, as was 
demonstrated by the Viking orbiters. The regro~th of the NPC during yellow cloud 
activity was also noted serendipitously in 1982. 

Other signs of dusty atmosphere in~ude a disappearance of the South Polar 
Hood during the February storm. Martin has shown that the polar hoods, or at 
least the l'brth Polar HOod, tend to regress or disappear entirely during Martian 
dust storms. Finally, the orographic clouds over Elysium, so prominent during the 
last apparition, largely vanished during the dust stonn. 
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Figures 17-19. Photographs of Mars by Donald C. Parker, Institute for Planetary 
Research Observatories. 32-cm. f/6.5 Newtonian reflector. Taken on March 18, 
1984. Martian Date July 22, L!i\::120°. Seeing 6 (fairly good), transparency 
5 (clear). Figure 17 (left): 8 8m, U.T., CM::68°, film TP-2415, exposure 2.5 
seconds at f/198, no filter, developer H & W + D-19. Note Solis Lacus, 
Ththonius, A~rorae Sinus, and a dark bar in Mare Acidalium. Figure 18 (center): 
8 36m, U.T., CM::74°, film TP-2415, exposure 4.5 seconds at f/198, red filter, 
developer H & ~. + D-19. Solis Lacus dark. Tithonius and Ganges noted. Figure 
19 (right): 1oD1m, U.T., CM=95°, film TP-2415, exposure 2 seconds at f/198, no 
filter, developer H & W + D-19. Solis Lacus dark, Sirenum Sinus not visible. 

All images are simply inverted views with south at the top. 

The authors relied largely on visually obtained data during the dust storm. 
An independent observation made by D. Troiani on Feb. 6 lends considerable support 
to the authors' observations. Troiani was contacted by phone on Feb. 7, and even 
then was not told of the location and extent of the storm. On that date the 
Institute for Planetary Research Observatories contacted other experienced Mars 
observers, but poor weather precluded support until Feb. 15. Beish did, however, 
lend quantitative support with photographs. The authors anxiously await observa
tions from abroad, especially from Osawa in Japan, Dragesco in Africa, and Leo 
Aerts and Br. de Terwangne in Belgium. 

The mechanisms for such unseasonable dust activity remain obscure. The 
authors have shown that the Martian climate appears to have warmed significantly 
since 1979. This trend may be significant in providing the ne..,essary energy re
quired to drive these large dust disturbances in the Northern Hemisphere of Mars. 

This report points out the importance of systematic color filter observations 
of Mars early in an apparition. In addition, it is crucial to have observers 
placed around the world so that Martian meteorological phenomena can be better 
followed. 
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Observations." l.:_Geophysical Res., Vol. 84, No. B14, pp. 8332-8334. December 30. 
6. Parker, D.C., C.F. Capen, and J.D. Beish (1983). "Exploring the Martian 
Arctic." Sky and Telescope, Vol. 65, No. 3, pp. 218-220. March. 
7. Martin, L.J. ( 1975 ). "North Polar Hood Observations during Martian Dust 
Storms." Icarus, Vol. 26, pp. 341-352. 

Postscript Ex Editor. Persons not possessing a detailed knowledge of the 
nomenclature of Martian surface features--and most of us don't--will find the 
map on page 214 very helpful in following the description of events in this 
paper. The chart on page 215 will further assist in following the discussion of 
the major dust storm of Jan.-Feb., 1984, and its development. 

Two additional incidents may confirm the abnormal dustiness of the 
atmosphere of Mars during the 1984 apparition. When Walter Haas began to 
observe in mid-April, he found detail so difficult that Mars reminded him of 
Venus. He wondered, however, whether he should not blame the long interval 
since he had last observed Mars and the known difficulty of surface markings in 
certain longitudes and at certain axial tilts. More conclusively, Dr. Clyde 
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A.L.P.O. observing-form by Donald 
1984, U.T. 32-cm. Newtonian re

Seeing 7-9 (good to excellent). Transparency between clouds 3 
(naked-eye l:j.l!fiting stellar magnitude). L:;;h10~8, Martian Date July 6. De=+1i.P.O 
(tilt of axis to EartR). Left image: 11 20m-11h30m, U.T., yellow and orange 
filters. CMi::84" at 11 20m. Center image: estimated numerical inten~ties on a 
scale of 0 (brightest) to 10 (sky near 11ars). Right image: 12h5m-12 15m, U.T., 
red and magenta filters. CM::97° at 12h15m. Simply inverted images with south at 
the top. On February 12 surface features on Mars were still obscured by the 1984 
major dust storm. See text on page 213 and Figure 16 on page 215. The observer 
noted a bright yellow streak across Chryse into Candor (see Mars map on page 214). 
The ordinary albedo features were abnormally faint. For example, Acidalium H. and 
Solis L. were very washed out. 

Tombaugh, the veteran Mars observer, in June and July, 1984, talked of the 
abnormally poor contrast of Martian surface features and of the lack of familiar 
details compared to. many past apparitions of the Red Planet. 

ANNOUNCEMENTS 

Instructions to Jupiter Observers. Some organizational changes in the Jupiter 
Section are being considered (beyond those noted below). Therefore, observers are 
requested to ~~1!9. all current Jupiter observations, central meridian transits: 
drawings, photographs, etc., to the following address: 

Phillip W. Budine 
RD2 Country Court 
Box 2 
Harpursville, NY 13787-9521 

These instructions go into effect immediately. 

~hanges in Jupiter Section. Jupiter Recorder Budine already has the new 
address given in the preceding paragraph. It should be used in all correspondence. 

The services of Assistant Jupiter Recorder Rodger W. Gordon have been discon
tinued because of lack of interest on the part of our members in what he is of
fering. We thank him very much for his willingness to assist on our volunteer 
staff. Mr. Gordon has been a long-time lunar and planetary observer and a frequent 
contributor to this journal. 

Staff Change in Solar Secti~~· Recorder Richard E. Hill has had the pleasant 
problem that the rapid growth of the Section he founded has generated more work 
than he can handle. We have accordingly decided to appoint an A.L.P.O. Assistant 
Solar Recorder, namely: 

Paul M3.xson 
8839 N. 30th Ave. 
Phoenix, AZ 85021 

Mr. Maxson will maintain the expanding Solar Section data files and will produce 
the Section's Rotation Report. Mr. Hill will handle correspondence and will begin 
work on a series of J.A.L.P.O. articles about the Sun. 

Changes in Comets Section. Assistant Comets Recorder Derek Wallentinsen has 
resigned because his full-time studies, with a double major in astronomy and phy
sics, at Vassar College leave him too little time for the work of the Comets 
Section. We are sorry to lose Mr. Wallentinsen•s services and thank him for his 
fine support of the Section since he became Assistant Recorder in 1978. We hope 
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****************************** 
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 

OBSERVER'S LOGBOOK 

Only $16.95 
Foreign add '-4 00 

CONTAINS 100 OBSERVING FORMS: Choice of 100 
Solar System Forms (for planets. Sun, Moon, comets. 
etc.), or 100 Deep-Sky Forms, or 50 of each Come~ with 
Mess•er Catalog & Selec:ted :-..iCC list, plus iM:ru: ~,uns 
large dew-resistant binder, blue with Sll\ler lettenng 

ASTRO CARDS"' 
P. 0. Box 35, N•tron. Heights, PA 15065 USA 

very much that he will continue to be an active member of the Section as personal 
and professional pressures permit. 

We have been fortunate to secure as the new A.L.P.O. Assistant Comets 
Recorder: 

James V. Scotti 
Lunar and Planetary Laboratory 
University of Arizona 
Tucson, AZ 85721 

It is planned that Mr. Scotti will be active in data reduction and analysis of 
observations submitted to the Comets Section. 

Honor Achieved by Derek Wallentinsen. Our former Assistant Comets Recorder 
received the Ethel Hickox Pollord Memorial Prize for excellence in physics at 
Vassar College in May, 1984. This prize is typically awarded to the junior physics 
major with the highest grade point average. Hearty congratulations, Derek! 

Bart Bok Memorial Fund. A fund to carry on the work of the late astronomer 
Bart J. Bok in sharing the excitement of modern astronomy with the public has been 
established by the non-profit Astronomical Society of the Pacific. Seed grants 
totaling $23,000 have already been received from the Perkin Fund and from several 
of Dr. Bok's students and colleagues. The Society is hoping to raise an endowment 
of at least $100,000 to support a variety of programs in public education. These 
would include a Bart J. Bok Memorial Lecture Series, workshops in astronomy for 
school teachers, and the development of authoritative information materials on 
astronomy for the use of schools, libraries, and youth groups. 

All gifts to the Bart Bok Memorial Fund are completely tax deductible and will 
be acknowledged. Checks should be made payable to "A.S.P./Bart Bok Fund" and sent 
to the Astronomical Society of the Pacific, 1290 24th Ave., San Francisco, CA 
94122. 

Astrofest 1984 and Mars Lecture plus Mars Workshop. This meeting on 
September 21-23-;-i9B48Fiould have special appeal to A.L.P.O. members in the Mid
West because the main speaker will be Mars Recorder Charles F. Capen. His subject 
will be "Martian Quest", in which he will describe a short history of Mars and a 
number of observing techniques--past, present, and future. Mr. Capen will also 
conduct a workshop on both planetary and comet observing. Astrofest is sponsored 
by the Chicago Astronomical Society, founded in 1862 and thought to be the world's 
oldest amateur astronomical society. The site of the meeting is Camp Shaw-Waw-Nas
See, a 4H camp near Kankakee, Illinois. The meeting includes all-night observing 
sessions, three workshops, a telescope display, a flea market, and amateur papers. 
Further information can be obtained by writing Astrofest, P.O. Box 596, Tinley 
Park, IL 60477 or by telephoning 312-385-3473. 

OBSERVATIONS AND COMMENTS 

Can Earth-Based Observers Detect the Craters on Mars? Mr. Michael Mattei of 
Littleton, MA comments on this intriguing question in a letter dated January 10, 
1983. His interest was stimulated by the article "Notes on Historical Observations 
of Mars by John Mellish," Journal ALPO, Vol. 29, Nos. 9-10, pp. 212-213, Dec. 1982. 
Mr. Mattei calls attention to two drawings of Mars he made in 1973, here reproduced 
as Figures 21 and 22. He recorded a black spot, circular and having high contrast, 
just north of Hellas. He estimates the Martian position of the presumed crater as 
longitude 334° [surely in error, perhaps a typing blunder for 304°-Editor], lati-
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tude 13° South. "+••+:.~·. noted that Mars had a large phase when these observa-
tions were made, a · ·producing larger shadows in craters. A circular 
crater located whe Figures 21 and 22 could not actually be full of 
shadow, but shape of the shadow would be demanding much of an 
Earth-

Mr. letter: "This is a large crater indeed, almost 10 
degrees that with a good telescope and excellent seeing 

south 
black 
on Mars,: 
physical 
14~5. 
(phase 

his two 

~~t~t~~PFesence of craters on Mars. I will be trying to do 
apparition, as well as carrying out other ideas that I 

Figure 22. Drawing of Mars by 
M~chaefi Mattei on September 16, 1973, 
9 om-9 20m, U.T. Clark 6-inch re
fractor, 287X. Seeing 9 (excellent). 
Simply inverted image with south at 
the top. The arrows again point to a 
black spot interpreted to be a crat
er. CM=297° to 302°. Other physical 
parameters: D=18~7, De=-14~5, Ds=-
24~1, Ls=283~4, i=31~0 (phase angle). 

be favorably large for such efforts in 
be' much more distant than when Mr. Mattei 

Histoq• Otis of Aberdeen, S. Dak. offers us a 
few remarks of JALPO, Vol. 29, Nos. 7-8, August, 
1982. He of contact printing surrounding the 
st-ory of the subject. 

~In 1611 ibed Daniele Barbaro's improved 
pinhole camera 1700's Dr. Johann Schultz observed 
silver salts to ight, By 1802 pictures were made on 
paper impregnat 1819 tronomer Sir John Herschel 
utilized sodi~~ and made a silver chloride 
type of paper ·~r~~t!~~ and photography. 
Finally in 1833, .t any number of prints. 

"Of course, ten thousand years ago the 
Egyptians and '"'f'.r.o<'>t-•.<> of the camera obscura ·by noting 
images produced ~· , • .,., ... .,,,., ot a tent and projected upon the 
opposite tent wall. significance of the effect. 

"What does all of ,1,··.~···'""" shows that it takes. time to make a 
good print!" 

Reported Observati'on$ ~~~!~~~~~·~~~ .. _£·j3:~c~l~ip$s~· e. on December 19-20, 1983. 
The circumstances of this .. .,. _,.,,,11pc. :Were as-r'ollows: 

.-,· ' ' ','•', 

Moon. ent~rJ·•~n~b~a.;~· .~.·~ ff9, 23f!Jis~ 
Middl~ :Pff eclipse · Dec. 201 1 49~0 
Moon l~V:e$, ~U!rlb~. . Deo. 20~ 3 52.J 
Penumbral: ~:ttucte of eclipse :: 0.914. · 
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FOR SALE: 18th, 19th, & 20th century 
astronomy books. Works by Schr~'ter, 
Flammarion, Proctor, Schiaparelli, 
Antoniadi, Lowell, etc. Old magazines 
& some newer works. For list of over 
100 items send long SASE to: 

The reporting observers are listed 
below. (If there are errors in the list, 
the Editor would like to be informed.) 

Stan Kiser 

A. Patrick Abbott, Leduc, Alberta, 
Canada, 7 X 50 binoculars and naked eye. 

Rt. 4, Box 203, Vale, NC 28168 
Rob Robotham, Waterloo, Ontario, Cana

da, 8.3-cm. refractor at 46X, 6X 30-mm. 
finder, and eye. 

John E. Westfall, San Fr~cisco, C~, 6 X 30-mm. finder and eye. 
Abbott observed from 23 45m to 2 om, U.T. with fair seeing (5 on a scale of 

0 to 10 wit~ 10 best), a clear sky (limiting magnitude 4), and a temperature of 
-~1°C. At 0 29m both binoculars and the eye revealed a definite dusky shading. At 
0 58m the lunar globe between Mare Humorum and the adjacent southwest limb was a 
faint gray, slightly darker than the rest of ~e Moon, with a poorly defined edge. 
A small darkest part lay inside the limb. At 1 47m Abbott sketched a faint uniform 
shading over the southern part of the Moon, covering Tycho and about one-fifth of a 
lunar diameter. The shading was gray with a brownish tinge and a blurred, in
distinct boundary. 

Robotha~ noted the southern quarter of the Moon to be conspicuously dusky to 
the eye at 1 35m, and this dull shading was very pronounced on the Moon's southern 
half at 1h43m. fin his 8.3-cm. telescope the effect was less distinct than to the 
eye, though at 1'~8m the region south of Tycho was obviously duller than the rest 
of the Moon. By 1 56m the penumbral shading was present but less noticeable. 

Hestfall found the penumbral shading obvious to both eye and finder telescope 
at moonrise, but clouds ended observations and plans for photometry 10 minutes 
later. 

Two Recent Drawings of Ma~s. Readers are invited to examine the two drawings 
by Jose-Olivarez on the front cover. Both were made with an orange filter, which 
enhances the visibility of surface markings on Mars. In the June 12 observation 
Mr. Olivarez noted that the Syrtis Major was the darkest feature on the planet and 
that the North Polar Cap was very small and bright. He further noted the 
Protonilus "canal" and Ismenius Lacus (refer to map of Mars on page 214). A slight 
phase defect was noted on the following limb (the right side in a simply inverted 

BOOKS ON ASTRONO!'!Y 

BURNHAM'S CELESTIAL HANDBOOK, 3 volumes 
NEW:ThE CCHET HALLEY HANDBOOK, by 

D.K. Yeomans, Jet Propulsion Laboratory 
NEW: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 ASTRONOHY FOR AMATEURS, by 
J.B. Sidgwick, reprint of 3rd.ed., soft-bd. 

THE PLANET JUPITER, by B.M. Peek, 
new revised edition by P. !'1oore. 

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 OF THE DARKNESS, the story of the discovery 

of PLUTO, 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 

view with south at the 
top). 

In his June 13 
$31.85 observation Mr. Oliva

rez again found Syrtis 
$ 5.25 Major very dark and 

suspected it of show

$ 9-95 
$15.95 
$34.95 
$29.95 

ing a bluish-black 
color. He directs 
attention to the lit
tle dark spot south of 
the Casius (?) area 

$ 6. 95 "and to the rectangular 
bright area north of 

$ 4. 95 this spot. The area 
north of the Proto-

$24.95 
$14.95 
$ 8.00 
$ 7.00 
$ 8.95 

$14.95 
$12.95 
$12.95 
$20.95 
$14.00 

nilus "canal" was very 
white. 

Write for a new enlarged list of astronomical literature. 

The Red Spot Re
g ion on Jupl ter:- .Mr. 
Mark Daniels has sub
mitted two beautiful 
drawings of Jupiter on 
June 22, 1984. The 
longitude of the Red 
Spot was then on the 
disk; but the Spot had 
apparently faded, only 
the bright Red Spot 
Hollow remaining visi
ble. The preceding 
end of the oval Hol
low, which was bor
dered by dusky rna ter

HERBERT A. LUFT 

P.O. Box Oakland Gardens NY 11364 
ial, contained a brighter patch. Mr. Daniels remarked South Temperate Zone oval FA 
in conjunction with the Red Spot Hollow; FA was larger and brighter than he had 
ever seen it in 1983. He determined the longitude of the preceding end of the 
Hollow to be 17°( System II). 
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